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FOREWORD 


MINERALS YEARBOOK, 1960, published in three volumes, 

rovides a record of performance of the Nation’s mineral industries 
danus the year, with enough background information to interpret 
the year’s developments. 

The three-volume issues of the Yearbook follow this pattern: 

Volume I includes chapters on metal and nonmetal mineral com- 
modities except mineral fuels. In addition, it includes a chapter 
reviewing these mineral industries, a statistical summary, and chap- 
ters on mining and metallurgical technology, emp/oyment and 
injuries, and technologic tren One new chapter igh-Purity 
Silicon, has been added to the list of commodity chapters. The 
chapter on Nonferrous Secondary Metals has been discontinued and 
the statistical material in it distributed to the appropriate nonferrous 
metals commodity chapters. 

Volume II includes chapters on each mineral fuel, an employment 
and injuries presentation, and a mineral-fuels review chapter that 
summarizes developments in the fuel industries. 

Volume III contains chapters covering each of the 50 States, plus 
chapters on island ions in the Pacific Ocean and the Common- 
wealth of Puerto Rico and island possessions in the Caribbean Sea, 
including the Canal Zone. Volume III also has a statistical sum- 
2n chapter, identical with that in Volume I, and a chapter on 
employment and injuries. 

igures in the Minerals Yearbook are based largely ee informa- 
tion su pa by mineral pou processors, and users, and 
acknowledgment is made of this indispensable cooperation given 
by industry. Information obtained from individuals through con- 
fidential surveys has been grouped to provide statistical aggregates. 
Data on individual producers are presented only if available from 
published or other nonconfidential sources, or when permission of 
the individuals concerned has been granted. 


MarLING J. ANKENY, Director. 
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Minerals Yearbook compilations are based largely on data provided 
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Statistical Summary of Mineral 


Production 
By Kathleen J. D'Amico* 


ie 


IS SUMMARY is shown in Minerals Yearbook volumes I and ITI 
of this series on mineral production in the United States, its island 
possessions, the Canal Zone, and the Commonwealth of Puerto 

Rico, and on the principal minerals imported into and exported from 
the United States. The several commodity and area chapters con- 
tain further details on production. A summary table comparing 
world and U.S. mineral production also is included. 

Mineral production may be measured at any of several stages of 
extraction and processing. The stage of measurement used in the 
chapter is normally what is termed “mine output.” It usually refers 
to minerals in the form in which they are first extracted from the 
ground, but customarily includes for some minerals the product of 
auxiliary processing operations at or near mines. 

Because of inadequacies in the statistics available, some series de- 
viate from the foregoing definition. The quantities of gold, silver, 
copper, lead, zinc, and tin are recorded on a mine basis (as the re- 


TABLE 1.—Value of mineral production in the United States,! 1925-60, by 
mineral groups? 


(Millions) 
Min- | Non- Min- | Non- 
Year era] | metals | Metals] Total Year eral | metals | Metals | Total 
fuels pei fuels | (except 
ls fuels 
1925... ----....| $2, 910 | $1, 187 $715 | $4,812 || 1043............. $916 $987 $5, 931 
ID. ille oeweR 8,371 1,219 721 5,311 1944. ...........- 4, 574 836 900 6, 310 
Via 2,875 1, 201 622 4,698 || 1945._....-.-....... , 858 774 6, 231 
IN AEREA 2, 666 1, 163 655 4, 484 1946 ciao cose c 5, 1, 243 729 7, 062 
| a! AAA 2, 940 1, 166 802 4,908 || 1947............. 7,188 1, 338 1, 084 9, 610 
¡ESTAN 2, 500 3 507 3,980 || 1948............- : 1, 552 1,219 12,273 
TA cen coesoc ets 1, 620 671 287 2, 578 10499 ee eae 7 1, 559 1, 101 10, 580 
AAA 1, 460 412 128 2, 000 || 1950............- 8, 689 1, 822 1, 351 11, 862 
Jd: lll ed 1, 413 205 2, 050 1051... eek 9, 779 2,079 1,671 13, 529 
e O 1, 947 520 277 2,744 1 AMAIA 9, 616 2, 163 1, 617 13, 398 
A 2,013 564 365 2, 942 T953 APA EA 10, 257 2, 350 1,811 14, 418 
¡ES AAA 2, 405 685 516 3,606 || 1954............- 9, 919 | 3 2, 630 1, 518 14, 067 
npa E E 2, 798 711 756 4,265 1| 1905... csse 10, 780 | 3 2, 057 2, 055 15, 792 
ISO Voc eae 2, 436 622 460 3,518 || 1956............. 11,741 | 13, 266 2. 17, 305 
¡E A A 2, 423 754 631 3,808 || 1957_........-..-- 12,709 | * 3, 267 2,13 18, 113 
¡E ...--.-...--. 2, 662 784 152 4, 198 ¡UE oidadsa 11,589 | 13,346 | 41,594 | 4 16, 529 
E 3, 228 089 890 5,107 1959............- 111,950 | ? 3, 721 1, 570 | 417, 241 
(AZ o eode 3, 668 1, 056 999 5,623 TOO eee ee 12, 141 | * 3, 730 2, 021 17, 802 


1 Excludes Alaska and Hawall, 1925-53. 

? Data for 1925-46 are not strictly comparable with those for subsequent years, since for the earlier years 
the value of heavy clay products has not been replaced by the value of raw clays used for such products. 

8 Total adjusted to eliminate duplicating value of clays and stone, 

* Revised figure. 


1 Publications editor. 
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coverable content of ore sold or treated). The values assigned to 
these quantities, however, are based on the average selling price of 
refined metal, not the mine value. Mercury is measured as recovered 
metal and valued at the average New York price for metal. 

Data for clays and stone, 1954-60, included output used in making 
cement and lime. Mineral-production totals have been adjusted to 
eliminate duplicating these values. 

The weight or volume units shown are those customary in the par- 
ticular industries producing the respective commodities. No adjust- 
ment has been made in the dollar values for changes in the purchasing 
power of the dollar. 
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Fraure 1.—Value of mineral production in the United States, 1925-60. 
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6 MINERALS YEARBOOK, 1960 


TABLE 3.—Minerals produced in the United States and principal producing 
States in 1960 


Mineral Principal producing States, in Other producing States 
order of quantity 


Asphalt.....-..--.------ Tex. Utah, Ala., Mo. ..----.----- Okla. 
BAfilo:: 1 ecc2io cnn oc Ark., Mo., Ga., Nev. ...---------- Calif., Idaho, Ky., Mont., N. Mex., 8.C., 
Tenan., Utah, Wash. 
Bauiite................. Ark., Ala; O8... eec ------.--- 
Beryllium. ...--.-------- Colo., 8. Dak., Conn., N.H-------| Ariz., Maine, N.Y., Wyo. 
Boron . -2.2 --..---.- OA A O A 
Bromine................. Mich., Tex, Ark., Calif........... W. Va. 
Calcium-magnesium | Mich., Calif, W. Va.....--..---.- 
chloride. 
Carbon dioxide.......... N. Mex, Colo., Utah, Wash......] Calif., Oreg. 
Cement.................| Calif, Pa., Tex., Mich............ Ala., Ariz., Ark., Colo., Fla., Ga., Hawaii, 
Idaho, i., Ind., Iowa, Kans., Ky., La., 
Maine, Md., Minn., Miss., Mo., Mont., 
Nebr., N.Mer, N.Y., Ohio, Okla., 
Oreg., 8.C., 8. Dak., Tenn., Utah, Va., 
Wash., W. Va , Wis., Wyo. 
Chromite................ Mont c cuis. ecoute ene duse Eee 
E A iada Ohio, Pa., Qa., Tex............... All others except R.I. 
Coal i22 2. cceoene W. Va., Pa., Ky., lll. .-.-----.-.-- Ala., Alaska, Ariz., Ark., Colo., Ga. Ind., 
Iowa, Kans., Md., Mo., Mont., N. Mex, 
N. Dak., Ohio, Okla., S. Dak., Tenn., 
Utah, Va., Wash., Wyo. 
Cobalt escocia icaacaad MOS E AAA ss ee 
COPDeliciconccacanin ass Ariz., Utah, Mont., Nev.........- Alaska, Calif., Colo., Idaho, Mich., Mo., 
Mer, N.C., Oreg, Pa., 8. Dak., 
Tenn., Wash. 
emita TM stake Calif., Nev., Oreg., Wash...... .. 
a 22. undc c ULL NO AAA Saad teu Qs d UE 
Feldspar. ............... N.C., Calit, 8. Dak., Ga....... =- Anri os Conn., Maine, N.H., 8.0., 
ex., Va. 
Fluorspar -_...........-. N!., Mont., Ky. Nev.......... ..| Caiif., Colo., Utah. 
Garnet. ......-..-.-...-- N Ya dal. scio cete eee 
Gold. coros ecco eces S. Dak., Utah, Alaska, Arlz..... ..| Calif., Colo., Idaho, Mont., Nev., N. Merx., 
N.O., Oreg., Pa., Tenn., Wash., Wyo. 
Graphite. ..............- ds O: AAA sev esooscese e 
Gy psu). uu 2-2-2-2- Calif., Mich., Iowa, Tex. -........ Ariz., Ark., Colo.. Ind., Kans., La., Mont., 
Nov., N. Mex, N.Y., Ohio Okla., 
8. Dak., Utah, Va., Wash., Wyo. 
Helium.................- Okla., Ter., N. Mer., Kans....... 
Iodine. A OO AA E o 
Iron ore... .............. Minn., Mich., Ala., Utah......... Calif, Colo., Ga., Idaho, Mo., Mont., 
Nev., NJ. N. Mex, N.Y. N.C., Pa., 
8. Dak., Tenn., Tex., Va. Wis., Wyo. 
Kyanite................- bu ow. AA ee eo: 


9.0 " 

Loud... ccesscadwc sexs Mo., Idaho, Utah, Colo......... -| Alaska, Ariz., Calif, UL, Kans, KY., 
Mont, Nev, N. Mex. N.Y., N.Ö., 
Okla., Va., Wash., Wis. 

A A Ohio, Mo., Mich., Pa........... | Ala., Ariz., Ark., Calif., Colo., Conn., Fla., 
Hawai ll., Iowa, La., Md., Mass., 
Minn., Mont., Nev. N.J. N. Mex., 
N.Y, eri oaks 4 8. Dak.. Tenn., Tex., 

B., 


Utah, Vt., '. Van Wis, 
IA oue Rc N.C., Calif., 8. Dak. see esee 
Magnesite............... Nev., Wash., Calif...............- 
Magnesium chloride... .. TOY AA e 
Magnesium compounds.| Mich., Calif., N.J., Miss..........| Fla., N. Mex., Tex. 
Manganese ore..........| Nev., Mont., Ariz., Tenn......... 
Mnnganiferous ore....... Minn., Mich.. N. Mex.. Ariz......| Calif., G3., Mont., Nev., Tenn. 
Aa IA AS AAN Calif., Nev., Alaska, Idaho...... -| Ariz., Oreg., Tex. 
ica: 
y A N.O., Ariz., Ga., Ala............. .| Calif., Colo., Malre, N.H., N. Mex. Pa., 
8.0., 8. Dak., Tenn. 
Sheet.......----.-.-- N.C., N.H., 8. Dak., Malne....... Ala., Conn., Ga, Idaho, Mont., N. Nex., 
.O., Va., Wyo. 
Molybdenum. .......... Colo., Utah, Ariz., Callf........... Nerv., N. Mer. 
Natural g8s.............. Tex., La., Okla., N. Mex.......... Ala., Alaska, Ark., Calif., Cola., Fla., NI., 


Ind., Kana., Ky. Md., Mich., Miss., 
Mo, Mont, Nebr., N.Y., N. Dak., 
Ohio, Pa., Tenn., Utah, Va, W. Va., 


yo. 
Natural gas liquids...... Ter., La., Okla., Calif......... .-..| Ark.. Colo., Ill., Kana, Ky., Mich., Miss., 
Mont., Nebr., N. Mex., N. Dak., Pa., 

Utah, W. Va., Wyo. 


Nickel ---2--- Oreg., MO as 

Olivino.................. NC. WASIIL esce Ee RSecE Edu 

IL AE RE Mich., Fla., Calit., Pa.......... ..| Alaska, Colo., Conn., Ga., Idaho, MM., 
Ind., lowa, Mass. M . Nda 


N.Y., Ohio, 8.C., Wash., Wis. 
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TABLE 3.—Minerals produced in the United States and principal producing 
States in 1960—Continued 


Mineral Principal producing States, in Other producing States 
order of quantity 
A N. Mer., Nev., Ariz., Calif. ........ era Utah. 
Petroleum............... Tex., La., Calif., Okla_...........- Alaska, Aniz, Ait., Colo. , Ill., 
Aa , Kans Ky., Mich., Mis Mr Mo., 
Mont., Nebr. AE . Mex., ? à 
N. Dak., Ohlo, Pa 8. ak., Tenn., 
Utah, V Va., W. ah. W . Wyo. 
Phosphate rock......---- Fla., Idaho, Tenn., Mont. .......- Utah, Wyo. 
Platinum-group metals.. Alaska, CUM conse 
Potasstum salts..........| N. Merx., Calit., Utah, Mich......| Md. 
Pumice.................-. Ariz., Calif., N. Mex., Hawail.....| Colo., Idaho, Kans., Nebr., Nev., Okla., 
Oreg., Utah, Wash., Wyo. 
Pyriim-. e ee Tenn., Callf., Va., Colo........... Ariz., Pa., 8.C., Utah. 
Rare-earth metals. ...... Calif. "Colo A A 
Balt pot eee ano La., Tex., Mich, N.Y.....-.-..-- Ala, Calif., Colo., Kans., Nev., N. Mex., 
Dak., Obio, Okla., Utah, Va., W. Va. 
Sand | and gravel......... Calif., Mich., Ohio, Wis. ......... m other States 
"ET MPO AS Idaho, Utah, ” Ariz., Mont.........| Alaska, Calif., Colas Mord nr N. Mex., 
N.Y. N.O.. Oreg, Pa. 8. Dak., Tenn. 
Wash., Wyo. 
Sodium carbonate....... Wyo., Callf.....................-. 
Rodlum sulfate.......... Ca s Ter, W a E 
A DX E AA RUIN 
Stone... ---.--0----.---- Pa., Nl, Ter., Ohio............... All other States. 
Sulfur (Frasch).......... Tex., PAN RIAS 
(03 a .......l.....- Calif., NeV.....--.-.-2-2->........ 
soapstone, and | N.Y., Calif., N.O., Tex........... Ala., Ark., Ga., Md., Mont., Nev., Pa., 
pyrophy io Vt., Va., Wash. 
Titanium...............-. N.Y., Fla., Va., Idaho............ 
Tripoll.....--.-----.---- HI, Okla., Pa. ........-.----.-..-- | 
Tungsten... ............. Calif., N.C., Mont., Colo.....-... Ariz., Nov. 
Uranium ...------.------ N. Mex., Wyo., Colo., Utah.....- Alaska, Ariz., Calif., Idaho, Mont., Nev., 
N.J., Oreg. Dak., Tex., Wash. 
Vanadium._.......--..-- Colo., Ariz., Utah, Wyo.........-- N. Mex., 8 B bak. 
Vermiculite. ............ Mont., B.O... eee deas eere ze 
Wollastonite............. alif A Mr DDR ONERE 
Zip. 1.2. oe. ea Tenn., N.Y., Idaho, Ari£......... Ark., Calif., Colo., JI., Kans., Ky., Mo., 
Mont., Nev., N. 'Mex., Okla., Pa., Utah, 
Va., Wash, Wis. 


tag 500 te 1,000 
E 1,000 end over 


Figure 2.—Value of mineral production in the United States, 1960, by States 
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TABLE 8.—U.8. imports for consumption of principal minerals and products 


Mineral 
Metals: 
Alu". tum: 
E odsto aiuda daero -short tons.. 
BOTS A EEE do... 
Plates, sheets, bars, ete... 2-2-2. do.... 
Antimony: 
Ore (antimony content) ooo... do.... 
Needle or liqusted......... ll... do... 
horno A AA do... 
05 05r le E E eee ee etal do.... 
Arsenic: White. ee do.... 
b:u:site: Cru'ie........... thousand long tons.. 
Bergilium óre....... ll cel cese -Sbort tons.. 
bisruuth (general imports).....------- pounds.. 
Boron carbide... eei e enr e mese n erm do.... 
Caumiurn: 
Metal cia leia thousand pounds.. 
Flue dust (cadmium conteat,........ do.... 
Calcium: 
Aetal. oo Sh ntubwebsopAC eM TEE pounds.. 
Chlonda. oii. oesducecs.c men -short tons.. 
Chromate: 
Ore and concentrates (Cr30y PRUAN 
0.... 
Ferrocbrome (chromium content)....do.... 
NICU’ A AI RO do.... 
Cobalt: 
Metal... cece cccscecs thousand pounds.. 
Oxide (gross weight)................. do... 
Ralts and compounds (gross weight). .do.... 
Columbium ore_..-.....-2-2.--------- pounds.. 
COUPE (copper content) 
E AN EMEN -short tons.. 
Cn entrete a o Ü oss 
Kegulus, black, course. .......--..... do.... 
Unrefined, black, blister............. do.... 
Refined in ingots, Cte... ---2------ do.... 
Old and scrap. ..-2.... eee eee eee do.... 
Old brass and clippings.............- do.... 
Ferroalloys: Ferrosilicon (silicon ER 
Onis 
Gold: 
Ore and base bullion......... troy ounces.. 
POO AAA A aec do.... 
Iron ore 
A amicale thousand long tons.. 
Fyritos cindér. asco asse rece long tons.. 
Iron and steel: 
Pg iron- c cR lacas cis short tons... 
Iron and steel products (major): 
Iron products. .....2---------0-- do.... 
Bteel products. .................. do.... 
e A vez AA do.... 
M plate scrap.............-- ee lll. do.... 
Ore! flue dust, matte Mead content)..do.... 
Base bullion (lead content).......... do...- 
Pigs and bars (lead content)......... do.... 
Reelalined, scrap, etc. (lead content).do.... 
Sheets, pipe, IT -22-20-02 do.... 


Babbitt metal and solder (lead content) 


do. 
Type metal and antimonial lead (lead con- 


20010 A a Oa DI short tons.. 
Manufactures.......-...--.---------- do.... 
Magnesium: 
Metallic and serap..................- do.... 
Alloys (magnesium content)......... do.... 


Sheets, tubing, ribbons, wire, and 
othor forms (magnesium content)..do.... 
Manganeso: 
Ore (35 percent or moro manganese) (man- 
ganese content). .oo...oo.- short tons.. 
Ferroinangunese (manganese mnie 
Ondas 


Bev footnotes at end of table. 


1259 
Quantity Value 
(thousancs) 
1 239. 976 $111. 259 
1, 913 32% 
1 a5, es 1 34, SOY 
6, 466 1. 236 
177 79 
4, 422 2, ^39 
2. 056 825 
19. 356 1,32 
138,112 173, 54?» 
8, 038 2, 345 
437, 153 825 
81, 453 144 
1, 635 3, 741 
1, 544 SH 
7,425 8 
1,756 66 
665. 453 131, 926 
64, 605 29. 75" 
2, 505 6, 173 
20, 087 35, 926 
11,557 11,851 
273 134 
3, 395, $16 2, 652 
160 120 
9, 243 5, 595 
7,113 4, 20. 
2:3 126 
237,34 146, 478 
2. 994 1, 635 
1, 257 693 
b, 584 11,735 
444, 416 15, 522 
8, 040, 528 285, 855 
1 35, 617 1 312, 447 
10, 157 
1 699, 593 1 85, 493 
40, 206 7, 963 
4, 574, 745 556, 253 
1, 839 10, 403 
41, 609 1, 098 
1 136, 526 127, Eos 
1* 
202, 632 54, 607 
7, 897 1, 304 
3, 608 850 
3, 751 16, 820 
5, 020 1,204 
1, 398 586 
693 303 
26 155 
26 121 
887, 681 74, 648 
70, 232 14. 067 


1960 


1,167,019 
85, 965 


942 
1, 861 


12, 613 
1, 5:0 


570, 639 
34, 196 
903 


#1, 512 


3, 819 
2, 097 


401 
28 


4 


1, 082, 218 
02, 594 


16, 089 
318, 952 


321, 693 
20 
18, 351 


8, 670 
485, 901 


19, 008 
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TABLE 8.—U.S. imports for consumption of principal minerals and products— 


Continued 


Me'als—Continued 
Mercury: 
Compounds po 
Metal 0-222 ----2.--...- 76-pound flasks.. 
woe metals: Selenium and salts....pounds.. 
Nickel: 
Ore and matte..............-.. rt tons.. 
ries, ingots, shot, cathodes.......... oae 
A A EET E RA 0...- 
O xic MENOR HEN NEAR ME een! 
Platinu:"» group: 
Unrefined inaterinls: 
Ore and concentrates. .... troy ounces.. 
Grains and nuggets, including crude, 
dust, and residues. ..... troy ounces... 
Sponge and serap............ do.... 
Osmiridium......--.-....-...--- do.... 
Reflned metal: 
FE ce eee ee do.... 
Palladium occ AAA do.... 
a A 2... -...-- do.... 
DI E umen do.... 
IS 2.2.2.2... wee 0.... 
RutbeniUMm.....--.-.-2- 2.22- do.... 
Radium galts.....-..-2-.-22.2 -milligrams.. 
Radioactive substitutes. ....... . . Ll... 
Rare earths: Ferrocerium and other cerium al- 
|j AA HNIC O ensues pounds.. 
Bilver 
Ore and base bullion 
thousand troy lir aie 
MUNDO VPE ae cr ate (a 
Tantalum: Ore......................- pounds.. 
Ore (tin content)_......-........ long tons.. 
Blocks, pigs, grains, etc.............. do. 
Dross, skimmings, scrap, residues, and tin 
Alloys, n.s.p.f.................. long tons.. 
Tiulvil, Reels flitters, etc... .............. 
Titanium: 
Ilmenite......................-short tons... 
AAA AS do.... 
Metul. uox ces ena ERR SERA pounds.. 
Ferrotitanlum............. lee lr. do.... 
Compounds and mirtures............ do.... 


ten: (tungsten content) 
re and concentrates. ..thousand pounds.. 


¡A A A E pounds.. 
Ferrotungsten..........thousand pounds.. 
0 A E RO pounds.. 
Zinc: 
Ores (zinc content) ............ -short tons.. 
B pigs, and slabg............... duree 
HR EDEN ERA Oo... 
od. dion and skimminga........... docere 
NOTED n ETT PESOS Oseas 
MO E A ie D E 
Zirconlum: Ore i including zirconium sand 
short tons... 
Nonmetals: 
Abrasives: Diamonds (industrial)...... carats... 
PL Met M a ht MATE, short tons.. 
Crudo ma 90 IA as 
A A A aaa 0..-. 
e a 
Bromine..........- E AS anes 
Cement. ...............-.-- 376-pound barro 
Clays: 

Wenas «short tons.. 
Manufactured.....................-. do.... 
D^. A A AA 0...- 

Feldspar: Crude.................. - long tons.. 


See footnotes at end of table, 


54, 878 


13 13, 095, 218 


3, 047 


1,517 


65, 006 


41) 
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Hee footnotes at end of table. 


Cit 
M M 
Y en i 
VINLT-Y 7 nme uy . Vans 
CTUDceuci- (bmasans) 
A Ce st ! 
4 Bs! orones E CIO == al £1 Ye $34 XX | 214, 393 
IEL- LOIA 
Dir Of = "uu. 12 g Tx 1 3 tet > DE SE | 155. 547 
D Aut a EENES ESEN E E e oS Sea, se 1, 453 
OIE ARA E i Be ‘ £o fe i 25, 470 
PY E con es a E yw Lom 365 7H! 31,755 
IPP 
CARITA A a eee ee es | ADE peur - &xngs: 9, 045 
NI CLA LE eT Es Los (e 1, 333 
NS 6 e 4 Sess eee wks pad 5 a ras TUN T £e; Lisi L 1,425 
e D RR 200s 2.78... L5, =i €, 2 | 255 
balla. ' . 
H (rud. cis deesse rcc ESL os $: £72 15 
Ps AA A ET aimo f F.Y: 4c? £e i 359 
Lezl-cWltLes! Ot ee a Ll. EE A 2} 3175 3 550 
Maec , | 
d hg dd Up oe ccuu eu D LL MM E IX | ' 13709 7, 789 
pa ee ETERNI TO --- E Ta ' 14. $1 346 
5: ' 
U »eut sleet and pare pas. 112942 17,35 | LERI 2, 0S1 
ra e AR oes SIDA UI 4 44 oa È 240 S6 
AS A co A $ H 32,443 - 4, 26€ 6, 139 
Mii ect ZA: Lorn oie PIEZAS | t ! 

ROS E1105 A A D TUNE P : 3:6! im 2. 975 132 
o es eee ee OREL $51 Liu 7,515 1, 100 
A eroe and re red o s s ceca -1, £i | 13 : z3) 14 
Penna, ruse a dro 3... LIA. 9 #49 64 
Urn ter, ente and refed. ccoo ada 2s | 6 2, SH 98 
Vani; ke tW reco cuoc A ER 20 eee An 14 lw 14 

Nitto Ora pia (apr, IGUE ures 
1$0....] 111,472 977 65. 265 31.214. 1% 3 55, 658 
FLesphat,crudlde...............-. -—lo-g tora. ]*^. sa] 3 421 12,20 3,754 
Ftoxstate der oo eee eee ene do....! i 31. 0,2 2, 543 17. 447 1, 078 
Fagireointy atn tx 
Ies poz riera and &;t8....... short tons.. 13, 733 2 535 15, 729 3, 224 
Zinc pizIrenta and dal ccoo GO... 15, 147 3. 57$ 15. ER 3, 052 
Hn SEO DIET IS IAE fo... 18439 222 1315,73: $417,521 t 15, 461 
unirse: 
Crude or unmarafamured. 2...22- Ao... 21,721 152 6. 556 58 
Wholly or partly manulectured. do.... 3, 338 en 3, 216 103 
ETC MIR fall ll ac lll llli... (4) 2» (4) 35 
Quarts crystal (Brazilian pebtUle,.....ponn ds. 6:9. «36 TS 1, 133, 257 615 
Ae AA EEE D E A short tons.. 1, 024, 629 5, 43x 1, 057, 023 4, 484 
Band and grasel: 
Gloag ran os ee do.... 1^1 91 10.7 37 
Other sand... da ae do.... HAS, 33] 464 379, 673 516 
(fate eto oti Bane ou do... 162. 875 43 3. 752 5 
Beium sulfate... oll thous ind short tons.. 122 2. 59) 167 3, 473 
Htone, fneluding «lites occ (4) 11, 064 (4) 11, 344 
Btrontiura: Mineral oo ocooooo...- short tons.. 8, 139 225 6, 185 100 
Bulfur and pyritca: 
Bulfur: 
A uel wee akg long tons.. 11. 523 255 104,708 2, 272 
Other formis, 0.e.8.....-.--.------ do... 630, 895 13, 646 634, 130 13, 185 
A A ele Soe erT Sue do.... 250, 638 S68 394, 789 1, 071 
Tale: Unimmnanufactured..... lll... short tons.. 25, 351 861 23, 975 849 
Cos, petroleum, and related products: 
Carbon black: 
Acetylene black. 1... LLL... pounds, . 7, 248, 932 1, 335 6, 785, 095 1, 393 
" (Gas black and carbon black.......... do.... 316, 771 69 719, 164 134 
zonl: 
Auntliründte., oy eee nde ce kd -short tons... 2, 633 22 1, 476 16 
Miturnidtous, glack, culm, and lignite.do.... 374, 713 2, 433 260. 495 1, 844 
ML A eR AR x PECES IE do.... 185 3 6, 676 389 
Coke... ll re HEAR A A do.... 123, 255 1, 441 125, 160 1, 483 
ont: 
bertet grade... l.l eee eee do.... 277, 006 13, 003 254, 794 13, 011 
Poultry and stable grade............. do...) 9,713 677 9, 083 498 
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TABLE 8.—U.S. imports for consumption of principal minerals and products— 
Continued 


Quantity n Value 
bousards) 


4, S46 $us c6 


IS wv eS OS 
ni A 
9,79 30, O58 
PASOS 482. 112 
20.43 SX SAT 
&, 257 14, 479 
16 631 


1Estisad figure. 

121 usd ty Buresa of Mines. 

3 Dora enown to te rot com. paratte with prior years. 

¢Weizht not recorded. 

3 Dia covers some quantities furnished by Potash Institute; values adiusted by Bureau of Mines. 

í Luces naphtha but excudes benzoi, 15)—1,365,152 barre:s ($14,780,172); 1:-6)—407,791 barrels ($9.182,- 
Ica tog quantities imported free of duty for supplies of vessels and aircraft. 
MU a ies quantities importei free for manufacture in boud aad export and for supplies of vessels and 

erift. 

! Fiza] figure; superseles figure given in commodity chapter. 

Corpled by Moe B. Price and Flsie D. Jackson, Division of Foreign Activities, Bureau of Mines, from 
recorts of tbe U.S. Department of Commerce, Bureau of the Census. 


TABLE 9.—U.S. exports of principal minerals and products 


1959 


Mineral 
Quantity Value 
(th 
Metais: 
Aluminnm: 
Ingots, slabs, crude............. short tons.. 
a o A A DELE Om... 
Plates, sheets, bars, etc.............. do.... 
Castings and forgings DER MIS do.... 
Antimony: Metals and alloys, crude..... do.... 
Arsenio: Calcium grsenate............ pounds.. 
Bauxite, Including bauxite concentrates 
long tons.. 
Aluminum sulfate.............. short tons.. 
Oter aluminum compounds........ do.... 
Bey lium O ee eaa pounds.. 
Bismuth: Metals and alloys ............. do.... 
(Cadmi. occus Dudas thousand pounds.. 
Calcium chloride................... short tons.. 
Curom.e: 
Ore and concentrates: 
FOS OCS RAMA ke ee 260 do.... 
Reexports........-....--.-.-.l... do.... 
Chromic acid... 2. 2. LL lll ll. do.... 
Ferrochrorne............... 2 2 lll... do.... 
Cora nar a ao pounds.. 1, 798, 218 
Columbium metals, alloys, and other forms 
short tons.. 159, 309 157 
Copper: 
Ores, concentrates, composition metal, and 
unrefined copper (copper content) 
short tons.. 11, 111 6, 832 
Refined copper and semimanufactures 
do.... 512, 332 327, 940 
Other copper manufactures... ........ do.... 5,181 4, 006 
Copper sulfate or blue vitriol........ do.... 14, S41 3, 377 
Copper base alloys................... do.... 130, 922 69, 908 
Ferroalloys: 
Ferrocilicon... ..... .. ll. lll... pounds..| 21,115,496 11, 002, 848 867 
Ferrophosphorus. -....-.......-...-- do....! 99,806,945 1, 799 95, 794, 790 2, 095 
See footnotes at end of table, 


615629—81— —4 
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TABLE 2—US. expcora ef piega: teres ad predacts—Centineed 


i zx " 1950 
Marai s ; ! | 
! Qunctg ^ Tere C Qey Va'ne 
d Eus ij a lrmocsands) 
mmm A 
* I 
Ome an tage Dion 00 0— X. = S-i, $4 322 
Bur ee uic E * Dri. I 7*5 1. 328 
EX 00» OS + + > ER + es zD$ . E Lou. : ms | $7, 57$ 
lr xc reri | 
> oer AA NES WEM... ix. CN se 84 Ma | $, 174 
Ix ace € TOA A i 
DOZALI EMS 0), O O 4 nlii. 212 Mw 444. 995 
MALIACLBIDMS esi cl la , , 
Ser. BOB, 1 372 248 ao $54. 8899 epu 
Len tL w is I3 re 4. 
Iron wot pee. eric: Pera TL. mei ig i : 
rer, Ig E ŘE EL G ET TI 04 241, 900 
Gre, matte, bese boom Oud cares: i 
x >. T4, 4: Lo 168 
Pim, bars, o NS 2x Td La 748 
Erap.. aa! L:& | = |! 2,3 361 
diel aed LOTS acd snif tas, 
DA ar S| E edi Lx. & 125 3, 628 
PL - JEN MON i2 | rs 
Mai are. i | 
Ea an OPE traces... 572) pla l 5 = t 
TICO A tas Gos = - EM 
ry: | } 
Prveets__ ¡Soria fis d Gat) a! 357 83 
Fic. 317 62 
hee? ren cs | 
Jre and enneentrajess ‘molytdent™ ww- 
A. ep EE 30. MA £96 39, $47 
lie ami sicys, crude end serap..0.._} are A 
Mo AEE EEA AE EEEE EA E ES, pa IA d 4 
Semi lst rleated «6g. ——— 00. — 4. 90 74 
PUN Et aces lacusa eiue d de a e % <2) 32 
Porrumoatytdenom ol €x, 3:9 459 
Niere: 
[fell ipe Euri iu d E Bn tons _. 1 4 
ACTI ALIAD Inacíitiz Monel cea, 
irga, bars, sheets, ete... short tos. 2, 458 27, 128 
Cote. yta. PN ENE A 7 v SERE i 1, 240 
Nieks!-chrome eleceric resistance wire 
short tons... 235 969 
Remifabrieated forms, nee. do... 644 2322 
Platinum: 
Ore, enneentrates, metal and alloys tn tn- 
720158, tars, “seta, anodes, and other 
forna, including scrap... troy ounces. 49, 497 3, 212 
Pain, tneozlum, iam, osmin diem, 
ritrentiim, and osmiam (metal and 
@loya inecinding scrap... troy ounces.. 25, 652 504 
FPi4unom group manufactures, except 
PROG AAA eal salssda adi (5 2, 978 
Radium TOM (ry iium content). millizgrams.. 712 17 
Kase earths: 
Cerinrn ores, metals, and alloys...pounds__ 15, 410 15 
Lizuter Aints. ..e-.--- -0...2 0...- 27,517 118 
Hiver 
Ore and base builion 
thousand troy ounces... 291 266 
j Britton, refined... coro Onn 26, 302 24, 236 
BOLA 155: 
Ore, metal, and other forms.......pounds. . 965 555 
GNE a sk oe eebawacacseness dues 31,134 149 
Ingots, pAzs, bars, ete.: 
VX yl AI AA -iong tons.. 008 1, 294 
PARIDO ic a cannes do.... 249 549 
Tin scrap and other tin bearing materlal 
exept tinplate scrap.....222.. long tons.. 4,397 1,355 
Tin cans finished or unfinished...... do.... 32, 875 17, 362 


See footnotes at end of table. 
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TABLE 9.—U.S. exports of principal minerals and products— Continued 


Meals—Continned 
Titanium: 
Ores and bir epe e Rr or tons.. 
e (including iodide titanium) and 
VM E E ams TENET rt tons.. 
intermediate mill shapes. ............ do.... 
Mill products, n.6.C. —— .-.—.....do.... 
Ferrotitaríum...........-.........do.... 
Dioxide and pigments. ..............do.... 
: Ore and concentrates: 
Exports - asa 
A AS y (0 pom 


Reexports. - 
Varadium ore and ec A ER: pentoxide, ete. 
(vanadium conten pounds. 
Ores and concentrates (zinc content) 
Slabs, pigs, or blocks................. do.... 
e 2 peo 


strips, or otber forms, 
Short tons... 


AAN > |. RSS 


-——— o rosso - 


it coe E LM PUR don 
Semifabricated forms, n.e.e-.........d0.... 
Zirconium: 


Ores and eoncentrates. .............. do.... 
Metals and alloys and other forms. pounds.. 
Nonmetais: 
Abrasives: 
Grindstones... 
Diamond dust and pude Es 
Diamond nd einen wheels............ do.... 
Other natural artificia] metallic abra- 
sives and A E eS 
Asbestos: Unmanufactured: 
Exports 


E E o do.... 

Bromine, bromides, and bromates 
ro es, 

rae -876-pound barrels.. 


‘aolin or china clay. ..........short tons.. 
¡II do.... 
Otber 


dd 


Orap! ace 


Natural, n.6.0. ..................---- do.... 


M n.e.c. 
Iodine, iodide, lodates . ...... thousand pounds.. 
Kyanite and allied minerals....... Short tons... 


> esco.» SOO bee SODA Oecce 


PT I RAP P IP PPP PI isi lil 0... 


Mineralearth pigments: Iron oxide, al 
and manufactured. .........................- 

Ni com 
Phosphate rock. ............-..-—--- long tons.. 
Piementa and salia Qa EEE P PA 0...- 
beacon aie mace art tons... 


AE ^ er 


Line dinei 
Lead salts............ A do.... 


Ouarts pua Gaw) nnn gens 


See footnotes at end of table 


1959 


Quantity 


8, 915, 109 
216, 040 


4, 337 
747, 024 
8, 139, 722 
413, 867 


8,178 
3, 054 
699 


560, 001 
11, 658 


Q) 
112, 204 


Value 
housan 


1960 


Quantity 


10, 241, 178 
187, 304 


4, 246, 201 
416, 931 


2,118 
2, 327 
944 
815, 521 
17, 372 


() 
140, 983 
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WR apota af principal minerals and products—C ontinued 


1959 | 1980 


We teresa] 


Quanity | Valoe | Quantity | 
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TABLE 10.—Comparison of world and United States production of principal 
metals and minerals 


[€ J] 


World United States World | United States 


Mineral 
Thousand short |Percent| Thousand short |Percent 
tons of tons of 
world world 
Fuel: 
Bituminous...... LL cc c LL ce esee 1, 906, 658 409, 248 21 |2, 003, 135 | 412, 766 21 
Di AA ce A ee 632, 946 2. 780 Q) Us, 330 2, 746 0) 
Peansyivanis anthracite............- 187, 100 20, 649 11 | 189, 500 18, 517 10 
Coke (excluding breeze): 
DAD $ aee eo esis eee s gans 50, 670 (0) 51, 300 ) (3) 
Oven and beebive.. o oocconeccoo.. 289, 689 55, 864 19 | 306, 720 $7, 229 19 
Feel briquets and packaged fuel. ........] 114,600 900 Q) 118, 300 769 Q) 
Netursl gas (marketable) million cubic 
(eG. E E O ) 12, 046, 115 6 (4) (9 » 
Peten A etm Ie E edd 76, 700 419 1) 75, 100 471 1) 
" Petroleum (crude). ...thousand barrels..|7, 133, 663 | 2, 574, 590 36 17,683, 752 {2, 574, 933 
MXODD.e ais; 
ER eee ee coe 2, 260 45 2 2, 420 45 2 
A NA A AA 3, 867 29 3, 100 771 25 
Cement $ ............ tbousand barrels. .|1, 724, 403 355, 7 21 |1, 859, 415 | 334, 130 18 
CAUCA a 9 AA PEPRCENS AS A e 
Dismends: cinco thousand carats..| 26,800 |...........].---.... 27,300 O -|000 
Drstonate aoc sed acu LE a o 960 450 47 960 450 47 
Peidspar 8. .........thousand long tons. . 1, 180 543 46 1, 240 502 41 
Fluor par A IA A 1, 855 185 10 2, 160 230 11 
Grpllelin2ng..ceoszerhcecosei queo dci 410 (0) @) 465 Y) () 
CS SUG A si Va rosassa aan 42, 790 10, 900 25 41, 830 9, 825 
» agnesi? A A 6, 600 593 8 7, 100 499 7 
Mica (including scrap) 
thousand pounds..| 345,000 203, 788 59 | 410,000 | 240, 437 59 
Nitrozen, agricultural 10 ?____.......... 9, 700 2, 698 2 10, 031 2, 572 29 
Pheé phate rock..... thousand long tons..| 36,960 15, 869 43 40. 100 17, ^06 44 
Potash (K30 equivalent)................ 9, 400 , 383 25 10, 000 2,639 26 
PT i AS A AA 10, 500 2,276 2 11, 000 2,210 20 
Pyrites............. thousand long tons..| 18,300 1,057 6 18,7 1,016 5 
A 2l locusdgziwwuag casuum d RD end 88, 200 25. 163 29 94, 200 25, 479 27 
SttOStiUm E... e eh oce oon ree ese 11 Q) (3) D ee A A 
Sulfur, elemental. ..thousand long tons... 8, 985 5, 326 59 10, 095 §, 804 57 
Tale, Dyro:hyllite, and soapstone.......- 2, 200 792 35 2, 450 734 30 
Aa ga EA ER 260 207 80 269 199 74 
Metals, mine basis: 
Antimony, (content of ore and concen- 
UPA) A Short tons..| 59,000 678 1 61, 000 637 
A nt cee tesco PE 47 5 11 62 (1) @) 
Bauxite............. thousand long tons..| 22,600 1, 700 8 27, 060 1, 998 
Beryllium concentrate.......short tons.. 8, 100 5 11, 100 509 5 
Bisinuth.............- thousand pounds.. 5,100 Q» Q 5, 200 ) (*) 
CaN sc econo cheese do.... 19, 800 8, 602 43 21, 700 10, 180 
Chrome. salon 4, 350 $ 105 2 4, 820 8 107 2 
Cobalt (contained) $. ....... Short tons..| 17,300 1, 165 7 16, 700 (3) @) 
Columbium- tantalum concentrate € 
thousand pounds.. 6, 050 189 3 0,350 MEA AA 
Copper (content of ore and concentrate)... 4, 040 825 20 4, 590 1, 080 24 
¡2 A thou:and troy ounces..| 42,700 1, 635 4 45, 000 1, 680 4 
Tron ore............. thousand long tons..| 431, 709 60, 276 14 | 507, 089 88, 777 18 
Lead (content of ore and concentrate).... 2, 530 256 10 a 247 10 
Manganese ore (35 percent or more Mn). 14, 226 229 2 14, 832 8o (1) 
Mercury. .... thousand 76-pound flasks.. 233 31 13 33 13 
Molybdenum (content of ore and concen- 
qa AE thousand pounds..| 70,200 50, 956 73 89, 400 08, 237 70 
Nickel (content of ore and concentrate). . 314 12 4 358 1 4 
Pla inum groups (Pt, Pd, etc.) 
thousand troy pones 1,010 15 1 1, 190 24 2 
BGP Lies Se eee eee ea do....| 221, 200 23, 000 10 | 239, 500 36, 800 15 
Tin (content of ore and concentrate) 
long tons..| 161,600 50 (1) 179, 700 10 (1) 
Titanium concentrates: 
Imenite €... lecce le PRINS deua 1, 937 635 33 2, 220 786 85 
Fuxtilbé o O AA 106 9 8 115 9 8 
Tungsten concentrate (60 percent W O4) 
short tons..| 58,800 3, 649 6 69, 600 7,328 1 
Vanadium (content of ore and concen- 
imate) ic A Short tons.. 5, 324 9, 719 70 6, 980 4,971 71 
Zinc (content of ore and concentrate)... 3, 360 425 13 8, 510 435 12 
e 


See footnotes at end of table, 
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Employment and Injuries in the 


Mineral Industries 
By John C. Machisak * 
E 


HIS CHAPTER of the Minerals Yearbook (Volume 111) con- 
tains overall injury rience and sele d employment 
data for coal mines th bituminous and anthracite), coke 
Duns petroleum and natural gas, and peat; metal mines, their ore- 
ing plants, and the primary nonferrous reduction plants and re- 
fineries, which, when combined, make the metallurgical plants; non- 
metal mines; sand and gravel operations; nonmetal mills; stone 
quarries and related plants; and iron blast-furnace slag plants. Vol- 
ume I of the yearbook contains a chapter showing injury experience 
and employment data treated separately by metal mines, nonmetal 
mines, and quarries, is ond with their mil fin g operations and relat- 
ed plants. Volume II contains injury experience and employment 
data in the fuel industries (coal, coke, petroleum and natural gas, 
and peat). The canvass of mineral operations for their injury and 
employment experience conducted by the Bureau of Mines is on a 
voluntary basis for all industries except coal. The law requires coal 
to be reported. The text and tables in this chapter are a result of the 
replies to this canvass. 
reliminary figures for all mineral industries included in this chap- 
ter indicate improvement in the safety record. A decline of 14 per- 
cent in man-hours worked did not materially affect the overall com- 
bined (fatal and nonfatal) injury-frequency rate of 17.35 P million 
man-hours for 1960, when compared with the 17.47 rate for the pre- 
ceding year. An indication of fewer men working is shown by a 15- 
percent decline in preliminary figures reported. The average em- 
ployee worked 2,000 hours in 1960, and 1,984 hours the preceding year 
—an increase of approximately 1 percent. 

_One major disaster (a single accident in which five or more men are 
killed) occurred in the mineral industries in 1960. Eighteen men 
died of asphyxiation following a mine fire in a bituminous coal mine 
m West Virginia. 

Work Stoppages.—The Bureau of Labor Statistics reported 158 work 
stoppages in 1960, totaling 751,000 man-days of work lost, a decline 
from the preceding year of 25 percent in work stoppages and 88 percent 
1n man-days lost. e bituminous-coal-mining industry reported 120 
work stoppages in 1960; anthracite mines had 6. Days lost were 137,- 
000 and 9,000, respectively. The crushed and broken stone industry 
had 13 stoppages durin the year, and lost 104,000 man-days of work. 

e remaining 19 work stoppages (12 percent) and the approxi- 
mately 501,000 man-days lost (67 percent) occurred in the petroleum, 


3 Chief, Branch of Accident Analysis, Division of Accident Prevention and Health. 
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TABLE 10.—Comparison of world and United States production of principal 
metals and minerals—Continued 


1959 1960 
World | United States World | United States 
Mineral PE. ET ne |e ee (Ee anne See 


Thousand short | Percent Percent 
tons of 
world 
Metals, smelter basis: 
Aluminum... METTE E BM E E de AS 43 5,010 2,014 40 
A IES 20 4, 950 1, 234 25 
ie pig (incl. ferroalloys)............... 25 | 285,000 68, 620 A 
A A A ES 14 2, 530 382 15 
Magnesium...........--...-....--...---- 37 104 40 88 
Selenium $............ thousand pounds.. 46 1,777 620 35 
Steel ingots and castings. ................ 28 | 381,200 99, 282 26 
cba besser USADO pounds.. 55 390 260 07 
ASS housand long tons... 7 194 * 14 7 
Gentes oxide ON: A Short tons... 38 41, 140 17, 700 43 
A E A cu 26 3, 220 804 25 
1 Less than 1 percent. 
2 Includes low- and medium-temperature and E coke. 
3 Bureau of Mines not at liberty to to publish U.S. figure separately. 
€ Data not available. 


5 Including Puerto Rico. 

* World total exclusive of U.8.8.R. 

! Year endod June 30 of q stated (United Nations) 

$ Produced for Federal Government only; excludes quantity consumed by American Chrome Company. 
* U.S. imports of tin concentrates (tin content), 


Compiled by Augusta E. Jann, Division of Foreign Activities. 


Employment and Injuries in the 


Mineral Industries 
By John C. Machisak : 


* 


HIS CHAPTER of the Minerals Yearbook (Volume III) con- 
Ts: overall injury experience and accompanying employment 
data for coal mines (both bituminous and anthracite), coke 
lants, petroleum and natural gas, and peat; metal mines, their ore- 
ing plants, and the primary nonferrous reduction plants and re- 
fineries, which, when combined, make the metallurgical plants; non- 
metal mines; sand and gravel operations; nonmetal mills; stone 
quarries and related plants; and iron blast-furnace slag plants. Vol- 
ume I of the yearbook contains a chapter showing injury experience 
and employment data treated oy Spiga Dy met mines, nonmetal 
mines, and quarries, ES aad with their milling operations and relat- 
ed plants. Volume Il contains injury experience and employment 
data in the fuel industries (coal, coke, petroleum and natural gas, 
and peat). The canvass of mineral operations for their injury and 
employment experience conducted by the Bureau of Mines is on & 
voluntary basis for all industries except coal. The law requires coal 
to be reported. The text and tables in this chapter are a result of the 
replies to this canvass. 
reliminary figures for all mineral industries included in this chap- 
ter indicate improvement in the safety record. A decline of 14 per- 
cent in man-hours worked did not materially affect the overall com- 
bined (fatal and nonfatal) injury-frequency rate of 17.35 per million 
man-hours for 1960, when compared with the 17.47 rate for the pre- 
ceding year. An indication of fewer men working is shown by a 15- 
percent decline in preliminary figures reported. The average em- 
ployee worked 2,000 hours in 1960, and 1,984 hours the preceding year 
—an increase of approximately 1 percent. 

One major disaster (a single accident in which five or more men are 
killed) occurred in the mineral industries in 1960. Eighteen men 
died of asphyxiation following a mine fire in a bituminous coal mine 
in West Virginia. 

Work Stoppages.—The Bureau of Labor Statistics reported 158 work 
stoppages in 1960, totaling 751,000 man-days of work lost, a decline 
from the preceding year of 25 percent in work stoppages and 88 percent 
in man-days lost. The bituminous-coal-mining industry reported 120 
work stoppages in 1960; anthracite mines had 6. Days lost were 187,- 
000 and 9,000, res od: The crushed and broken stone industry 
had 13 stoppages during the year, and lost 104,000 man-days of work. 
The remaining 19 work stoppages (19 percent) and the approxi- 
mately 501,000 man-days lost (67 percent) occurred in the petroleum, 


1 Chief, Branch of Accident Analysis, Division of Accident Prevention and Health. 
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iron, copper, lead-zinc, ferroalloy metal ores, miscellaneous metal ores, 
dimension stone, sand and gravel, and chemical- and fertilizer-min- 
eral-mining industries and in the hydraulic cement industry. The 
ferroalloy metal ores industry lost less than 1,000 man-days during 


the year. 


TABLE 1.—Salient statistics of injury experience and employment data in the 
mineral industries of the United States, by industry groups 


1957 1958 1959 1960 ! 
Average number of men working daily: 3 

Coal MING AA mu ednini 254, 725 224, 890 203, 597 178,151 
Coke plani A 20. 261 16, 156 16, 645 16, 463 
Petroleum and natural gas?! ........... 617, 596 584, 7 559, 244 511,107 
Pedb* o as 139 454 6 
Meta) mines... ........-..-..--.-.---- 68, 457 59, 608 58, 557 53. 656 
Nonmetaj) mines (except stone quar- 

CS) A sesta cde IM Reed EE 17, 921 17, 820 18, 773 14. 520 
Sand and gravel operations €. .........|............ 31,531 51,12 59, 492 26, 832 
Etone quarrles. c ousoceuueeecsue ee T bee 81, 12 8$, 448 91.523 69, 156 
Slag (iron blast-furnace) 5........... L|... ll ll. |. 2. 2.2... 1, 8&2 1. 759 1, 680 
Metallurgical plants.-................. 65, 212 52, 109 55, 655 41. 130 
Nonmetal milis 8...................... 27.081 32, 401 40, $00 29, 810 

Total ds ee 1.187, 052 1, 129, 638 1. 106, 542 946, 081 

Average number of active mine days: 
Coal MiİDCS-. ....----2-2---220--2------- 204 183 186 194 
NE IAN A 350 351 325 350 
Petroleum and natural gas ?........... 202 250 (5) (5 
Pr ta 209 171 178 169 
Er EA e E ecr me 259 229 214 254 
Nonmetal mines (except stone quar- 

rios). A A A A 2 239 
Rand and gravel operations 4..........-]---.-------- 221 211 (5) (*) 
Stone quarries........-.-.-..---------- 206 261 (5 (>) 

Slag (tron blast-furnace) §...22..22.22--)------- ee} lll eee eee 248 254 () 

Metallurgica] plants..-...............- 322 302 289 

Nonmetal mills $. .........---....--... 274 272 274 204 
Total ocioso 254 244 213 224 

Man-days worked, in thousands: 

Coal THINGS. ica 52, 077 41, 121 87,773 34, 531 

Coke IAS SL ou eexpoc esci dEYDUS 7,187 5, 683 5, 467 5, 768 

Petroleum and natural gas 7............ 161,716 151, 965 148, 143 132, 017 

AN A A AN AS 29 79 83 97 

Metal MIN... ccoo cds le 17,751 13, 665 12, 503 13, G23 

Nonmetal mines (except stone quar- 

TOS ete ate A A 4,691 4, 258 4, 492 3,715 

Sand and gravel operations coco. loo........ 6, 954 10, 763 (8) 

Stone quarries........... LL c cl. ll... 22, 410 23, 353 (8) (8) 

Slug (Iron blast-furnace)§. .222-2 LL. |... eee eee 467 455 (9) 

Metallurgical plants................... 21, 003 15, 7 16,095 13, 257 

Nonmetal mills €...................... 7,415 8, 809 11,195 7,874 
Total’ aes e aSa 301, 232 275, 595 236. 207 211, 782 

Man-hours worked, in thousands: 

Coal mires..2... 22. 22. lll cl eee 408, 207 322, 229 296, 031 272, 042 

Coke PANS ieu ease rant ed ELE sen 57,337 45, 486 43, 626 46, 066 

Petroleum and natural gas ?...........- 1,293,725 | 1,215,722 | 1,185,146 1, 063, 332 

PONG A A A PANA 231 704 738 866 

MA eicere 144, 407 142, 181 109, 523 100, 576 109, 260 

Nonmetal mines (except stone quar- 

Pieces eet IS uel ta 33, 963 37, 877 34, 618 36, 625 30, 259 
Band and pravel operations LL... coco lic 59, 764 92, 456 100, S30 49, 300 
Stone quarries......... 2. c Lll. eee 178, 281 183, 394 184, 821 142, 321 147, 620 
Slag (Gron blast-furnnce)*, l.l cll cL | LLL ccu] c LLL... 3,77 3, 051 3, 613 
Met:llurciesl plants...-............... 171.578 167, 489 125, 773 125, 913 106, 067 
Nonmetal mills 8... 00.2.2 40, 675 59, 765 71, 161 90, 706 63, 54 

Total ?...... ds 2, 294, 67 2, 409,970 | 2,208,208 | 2,195, 193 1, &22, 280 


Bee footnotes at end of table, 
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FABLE 1.—8Salient statistics of injury experience and employment data in the 
« mineral industries of the United States, by industry groups—Continued 


‘eter of injuries: 
*atal: 
¡Ns MA 448 478 358 203 326 
Coke plants....................-.. 10 12 5 3 3 
Petroleum and natural gas ?........ 147 121 116 120 82 
pg. AA OO ca, e oer eS ep VERE cco. Y AAA 
Metal MÍDeS-.-..cooooooooooooo.- 89 71 70 65 73 
"onmetal mines (except stone 
o 22 do4enececu aw mic 17 9 15 12 19 
Sand and eravel operations €.......|............ 35 25 21 23 
Stone quarries..................... 50 63 45 52 38 
Slag (iron blast-furnace)S .........] Llc LLL. |e eee 1 ¡A 
Metallurgical plants..............- 20 21 12 11 11 
Nonmetal mills €.................. 7 10 9 11 13 
Totál AA E 788 810 656 590 588 
Nonfatal: 
Coal mines.....................-.. 19, 816 18, 792 14, 160 12, 163 11, 851 
A 301 244 210 22 223 
Petroleum and natural gas ?........ 11,372 11, 426 11, 588 10, 543 9, 110 
Peitt. ts EE ii me (Se Mere ee ae 5 12 14 24 
Metal mines........-...----.----.- 5,475 4, 554 3, 499 3, 281 3, 392 
Nonmetal mines (except stone 
GUATTIOS) oc eo kee Cos ridanie 1, 036 1, 112 955 1, 072 889 
Sand and gravel operations t.....-.[...o...o...- 1, 763 1, 698 2, 161 1, 004 
Stone quarries....-...-...------.-- 3, 754 4, 210 4,572 4, 790 3, 223 
Slag (iron blast-furnace)*. -oocococoolocccccocccooloccoonooooo. 43 43 34 
Metallurgical plants............... 2, 543 2, 280 1, 698 1, 305 1, 251 
Nonmotal mills €.................. 1,157 1, 512 1, 490 2, 156 1, 246 
Je AA lees seas et ced 45, 454 45, 898 39, 925 37, 750 32, 247 
Injury rates per million man-hours: 
ate): 
Coal mínes.................. ee 1. 03 1.17 1. 11 0. 99 1. 20 
Coke DIANUS A . 18 .21 .11 .07 .07 
Petroleum and natural gas ?........ . 12 . 09 . 10 . 10 . 08 
Pali A A A AA e td 1.36 1..:522299 --- 
Metal mines_......-..---------.-- . 62 . 50 . 64 67 
Nonmetal mines (except stone 
quarries). Lan oeeo eere ce innedcws .50 . 24 . 43 . 83 . 63 
Sand and gravel operations 4.......|............ . 59 . 27 19 , 47 
Stone quarries..................... .28 . 29 . 24 . 26 .26 
Slag (iron blast-furnace) 5..........|... c c]. Lc eee . 26 85.7 d ERP 
Metallurzical plants............... . 12 .13 . 10 . 09 .10 
Nonmetal mills 5.................. .17 .17 . 18 .12 20 
OCS) 2. 2e2:2222452Rxe mdIT 34 34 30 .27 31 
Nonfatal: 
Coal mines........................ 45. 69 46. 04 43. 94 41.09 43. 56 
Coke plants.....-.--.--.-.....---- §. 32 4. 26 4. 62 5. 09 4.84 
Petroleum and natural gas?........ 9.20 8. 83 9. 53 8. 90 8. 57 
Peat II A 21. 68 17.05 18. 97 27.72 
Metal mines..............-........ 37.91 32. 03 31.95 32. 62 31.05 
Nonmetal mines (except stone 
quarries)....-------.------------ 30. 50 29. 36 27. 56 29. 27 29. 38 
Sand and gravel operations t......-[----.--..--- 29. 50 18. 37 19. 68 20. 37 
Stone qnarries__......-..--.----.-- 21. 06 22. 96 24. 47 24. 03 21. 83 
Slag (iron blast-furnace) §.....-...-]--.---------]--..-------- 11. 39 11. 68 9. 41 
Metallurgical plants............... 14. 82 13. 61 13. 50 10. 12 11. 79 
Nonmetal mills 9.................. 28. 44 25. 30 20. 94 23. 77 19. 51 
Tota] AA sees veneni se 19. 81 19. 05 18. 08 17.20 17. 04 


1 Preliminary frores, except anthracite, coke, petroleum and natural gas, and slag. 
3 Mer at work each day mine was active. 

Y Peat canvass included beginning 1057. 

‘Sand and gravel canvass included beginning 1957. 

t 5147 Gron blast-furnace) canvass included beginning 1958, 

$ Clay included with nonmetal mills beginning 1956. 

' Includes officeworkers as separate data are not available. 

Y Data not available. 

! Data will not necessarily add to total due to rounding. 
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TABLE 8.—U.8. imports for consumption of principal minerals and products— 
Continued 


Mineral 


Nonmetals—Continued 


O 02 c e e po rien short tons.. 
Gem stones: 
Diamonds: soc -2-0-2200 -2-0 carats.. 
Eineralds...........................- 0.... 
A A cece coeks 
ie coco sweet ce cece es short tons.. 
Gypsum: 
Crude, ground, calcined............. do.... 
Manufactures............... LL lll c less. 
Iodine, crude. .............. thousand pounds... 
Kyanllün cec d clt ede eaeque short tons.. 
Lime: 
E 0022.-222... do.... 
Otlof. occ ce sr do.... 
Dead-burned dolomíte............... do.... 
Magnesium: 
Magnesito.....-.2-.--. 22 eee eee do.... 
Coimnpoundg........................- do.... 
CA: 
Uncut sheet and punch........... pounds.. 
BOrBp-io aeos cu eie daba short tons.. 
Maniac A ACI do. 
Mineral-earth pigments: Iron oxide pigments: - 
Watural:<:tcicteu codon west ccr ecn do.... 
Byrithetlesc. cessse cac ccce e mima do...- 
Ocher, crude and refined ............- do.... 
Siennas, crude and refined........... do.... 
Uinber, crude and refined . -.....-..- do.... 
Vandyke DrOWN -a-o -0-200000 do.... 
Nitrogen compounds (major), including us 
Or 
Phosphate, crude.................- -.long tons. . 
Phosphuatic fertilizers...................- do.... 
Pigments and salts: 
Lead pigments and snlts....... short tons.. 
Zinc pigments and salts.............. do.... 
POLSD. e ot IS do.... 
Pumice: 
Crude or unmanufactured. .......... do.... 
Wholly or partly manufuctured...... do.... 
Manufuetures, MS. Pp... MER 
Quartz crystal (Brazilian pebble)... pu pounds.. 
A E E E E ET S short tons.. 
Sand and gravel: 
Glass Sand... 2. Le Lc LL LL LL cono do.... 
Other sand... . 2. ll lll l ll lll... due 
pi A 2b A 
Sodium sulfate........... thousand short eM 
Stone, including slnte..... 2. eee 
Strontium: Mineral................ short tons.. 
Sulfur and pyritos: 
Sulfur: 
Oa ls uc E DL ee long tons.. 
Other forms, n.e.s...............- do.... 
A os A c eee do.... 
Tale: Unmanufnactured............. short tons.. 


Coal, petroleum, and related products: 
Curbon black: 


Acet vlene black. oo... pounds.. 
Gas black and carbon black. ......... do.... 
Coal: 
Anthracite... 02.2222 eee eee short tons... 
Bituminous, slack, culm, and lignite.do.... 
o A do.... 
A O A euer eG do.... 
Pont: 
Fertilizer grade. oo... ee ee do.... 
Poultry and stable grade............. do.... 


See footnotes at end of table. 


1959 
Quantity Value 
(thousands) 

555, 750 $13, 368 
12, 494, 994 1 180, 649 
88, 875 2, 450 
(4) 29, 421 
37, 048 1, 527 
1 6, 132, 650 3 11, 908 
(9 , 288 
1, 466 1, 033 
, 633 252 
9 
26, 374 442 
1 8, 468 1496 
155, 634 9, 871 
15, 849 562 
1 3,220, 412 1 7, 305 
4, 644 57 
5, 042 7, 443 
3, 161 160 
7, 776 1, 144 
213 13 
1, 399 95 
2, 078 68 
202 14 
12 1, 472, 507 65. 265 
139, 801 3, 421 
1 34, 692 2, 543 
13, 233 2. 695 
19, 147 3, 678 
1 4 432, 232 1 4 15, 737 
21, 721 152 
3, 988 y2 
(9 20 
679, R36 784 
1, 024, 629 6, 438 
101 91 
348, 331 464 
102, 878 03 
122 2, 580) 
(4) 11, 064 
8, 139 225 
11. 593 255 
630, 895 13, 646 
250, 638 S68 
25, 351 861 
7, 246, 032 1, 335 
316, 771 69 
2, 633 22 
371,713 2, 433 
185 3 
123, 255 1, 441 
277, 006 13, 003 
9,713 577 


1960 


Quantity 


534, 020 


2, 167, 474 
81, 207 


31,214, 198 


129, 290 
17. 447 


15, 729 
15, 582 
s 417, 521 


1, 193, 257 
1, 057, 028 


10, 765 
379, 673 
3, 752 
167 

(9) 
6, 185 


104, 708 
634, 130 
304, 789 

23, O75 


8, 785, 095 
719, 164 


1, 476 
260. 495 
6, 676 
125, 160 


254, 704 
9, 083 


Value 
housands) 


ee | ee | cme E -». Po TS 


$14, 393 
165, 547 


t 15, 461 


58 
103 
36 
615 
4, 434 
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TABLE 8.—U.S. imports for consumption of principal minerals and products— 
Continued 


1959 1960 


Mineral 
Quantity Value Quantity Value 
(thousands) (th 


Coal, petroleum, and related products— Continued 


Petroleum: 
Crude... lcs thousand barrels.. ! 384, 597 | 1 $872, 606 400, 846 $895, 036 
Gasmiine AAA ed ce ete se do.... 1 21, 176 1 73, 310 18, 87 62, 653 
Kerosine ?.,.. 2.2 2222 c c LLL e lll ee do.... 125 36 70 224 
Distillate oil 5$... oeasousomo ccc nu do.... 114,756 1 51,418 9, 792 30, 958 
Residual oil $,.... 2 2 ccc cll... do.... 1223, 414 3 454, 47 230, 306 482, 112 
Unfinished oils... 2.22... LL... do.... 1 23, 127 1 65, 801 20, 430 55, 817 
ASIA tc iaa do.... 6, 982 17. 043 6, 257 14, 379 
Miscellaneous ?........ 2. L2 Ll... do.... 25 333 76 631 


1 Revised figure. 

? Adjusted by Bureau of Mines. 

3 Data known to be not comparable with prior years. 

4 Weight not recorded. 

! Dita covers some quantities furnished by Potash Institute; values adjusted by Bureau of Mines. 
UE naphtha but excludes benzol, 1959—1,365,152 barrels ($13,782,172); 1960—907,791 barrels ($9,182,- 
4 de . 

? Includes quantities imported free of duty for supplies of vessels and aircraft. 

a Douce quantities imported free for manufacture in bond and export and for supplies of vessels and 
alrcraft. 

* Fina] figure; supersedes figure given in commodity chapter. 


Compiled by Mae B. Price and Flsie D. Jackson, Division of Forcign Activities, Burcau of Mines, from 
records of the U.S. Departinent of Commerce, Bureau of the Census. 


TABLE 9.—U.S. exports of principal minerals and products 


1959 


Mineral 
Quantity Value 
(thousands) 
Metals: 
Aluminum: 
Ingots, slabs, crudoe............. short tons.. 1 121,305 
SOTADocuoliiceccokexewecobensesemae d do.... 1 32, 164 110, 384 
Plates, sheets, bars, etc.............. do.... 9, 015 9, 977 
Castings and forgings................ do.... 1, 216 
Antimony: Metals and alloys, crude..... do.... 9 
Arsenic: Calcium arsenate............ pounds.. 
Bauxite, including bauxite concentrutes 
long tons.. 
Aluminum sulfate.............- short tons.. 
Other aluminum compounds. ....... do.... 
Beryl 2 c. es eese chicas pounds.. 
Bismuth: Metals and alloys.............. do.... 
Cüdmilmni.. ull oou. thousand pounds.. 
Calciurn chloride................... short tons.. 
Chrome: 
Ore and concentrates: 
EXPO: A do.... 
ReexporÉS . - 2.2202 do.... 
Chromic acid................. ll... dO: cs 
errochrome.............--.---..---. do.... 
Cobalt arose eee e odas pounds.. 1, 798, 218 
Columbium metals, alloys, and other forms 
short tons.. 159, 309 157 
Copper: 
Ores, concentrates, composition metal, and 
unrefined copper (copper content) 
short tons.. 6, 832 
Refined copper and semimanufactures 
do.... 327, 940 
Other copper manufactures. ........- do.... 4, 006 
Copper sulfate or blue vitriol. ....... do.... 3, 377 
Copper base alloys.................-- do.... 69, 908 
Ferroalloys: 
Ferrosilicon......................- pounds..| 21,115, 496 867 
Ferrophosphorus................-.-- 0....! 99,800, 946 1, 709 95, 794, 790 2, 095 
See footnotes at end of table. 
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TABLE 8.—U.8. imports for consumption of principal minerals and products— 
Continued 


1960 


Mineral Sanit m 
uan alue 
(thousands) 


Nonmetals— Continued 


OMS DOP A REROS EPA ERU 534, 020 $14, 393 
Gem stones: 
Diamonds.......................... 2, 167, 474 165, 547 
A AAA v deMaEuEE d 88, 876 50 81, 207 1, 463 
A AAN ERRORI! 4 25, 470 
Graphite...................- ll... 3 48, 324 31,755 
Gypsum: 
Crude, ground, calcined............. do....| 16,132,650 1 11, 908 b, 306, 975 9, 045 
Manufactures..................-...- Ll esl (4) 1, 288 (9 1, 358 
Iodine, crude. .............. thousand pounds.. 1, 466 ], 033 1, 894 1, 425 
rine Boe Seger te ae ete aN short tons.. 5, 633 252 6, 052 265 
me: 
E A do.... 530 9 072 15 
A A uc os ccu 26, 374 442 18, 445 369 
Dena bumed dolomite............... do.... 18 468 1490 3 12, 932 2 550 
Magnesium: 
Tagnesito...... 2. ll Lll ll ll eee do.... 155, 634 9, 871 118, 779 7,789 
Compounds........................- 0...- 15, 849 2 14, 971 
ca: 
Uncut sheet and punch........... pounds..| 13,220, 412 17,305 1, 088, 021 2, 081 
a co dasexEeienEM Ue dC aceess short tons.. 4, 644 6, 240 86 
Manufactures- .....................- do. 5, 042 7, 443 4, 260 6, 139 
Mineral-earth pigments: Iron oxide pigments: - 
Natural- 22 of cscs AA do.... 3, 101 160 2, 976 132 
Bynthetic............ ee do... 7,776 1, 144 7,516 1, 100 
Ocher, crude and refined ............- do.... 213 1 230 14 
Siennas, crude and refined........... do.... 1, 399 95 649 64 
Umber, crude and refined. -........- do.... 2, 078 68 2, 894 98 
Vandyko ¡Ti AA A do.... 202 14 195 14 
Nitrogen compounds (major), including urea 
do....| 131,472, 507 05. 265 3 ], 214, 198 3 55, 638 
Phosphate, crude.................. ..long tons.. 139, 891 3, 421 329, 290 3,754 
Phospbatic fertilizers.................... do.... 1 34, 692 2, 543 17. 447 1,078 
Pigments and salts: 
Lead pigments and salts....... short tons. . 13, 233 2. 695 15, 729 3, 224 
Zinc pigments and salts.............. do.... 19, 147 3, 678 15, 582 3, 052 
A A O do.... 14 432, 232 14 15,737 3 417, 521 t 15, 461 
Pumice: 
Crude or unmanufactured. .......... do.... 21, 721 152 6, 556 $8 
Wholly or partly manufactured...... do.... 3, 088 92 3, 916 103 
Manufactures, u.s.p.f...... cc. Ll ll ll. (4) 20 (4) 36 
Pale crystal (Brazilian pebble)..... pounds... 679, 836 784 1, 193, 257 615 
Sie ithaca A ete Ee Medi short tons.. 1, 024, 629 6, 438 1, 057, 028 4, 484 
Sind and gravel: 
Glass MM e do.... 101 91 10, 765 37 
Other sand................. l.l... do.... 348, 33] 464 379, 673 516 
Gravel 222 ew aerate a tes cu NE do.... 102, 878 a3 3, 752 5 
Sodium sulfate. .......... thousand short tons.. 122 2, 58) 167 3, 473 
Stone, including slate... ........ 2c. LLL Lll. (4) 11, 064 (4) 11, 344 
Strontium: Mineral................ short tons.. 8, 139 225 6, 185 100 
Sulfur and pyrites: 
Sulfur: 
OPO wd irsini aiae long tons.. 11. 593 255 104, 708 2, 272 
Other forms, n.e.8................ do.... 630, 805 13, 646 634, 130 13, 185 
PYTR- A ku a Con ada eet do.... 250, 638 S68 9M, 789 1,071 
Tale: Unmanufáctured............. short tons.. 25, 351 861 23,975 849 
Coal, petroleum, and reluted products: 
Carbon black 
Acetyleno DIG da e pounds.. 7, 246, 032 1, 335 6, 785, 095 1, 303 
C am black and carbon black.......... do.... 346, 771 69 719, 104 134 
oa 
Anthracite............. Ll l.l. short tons... 2, 633 22 1, 476 16 
Bituminous, slack, culm, and lignite.do.... 371,713 2, 433 260. 495 1, 844 
e loai uus uet isnG cus su md cie do.... 185 3 6, 676 389 
o A E EA A O do.... 123, 255 1, 441 125, 100 1, 483 
eat: 
Fertilizer grade...................... do.... 277, 006 13, 003 254, 794 13, 011 
Poultry and stable grade............. do....l 9, 713 577 9, 083 498 


See footnotes at end of table. 
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TABLE 8.—U.S. imports for consumption of principal minerals and products— 
Continued 


1959 1960 


Mineral 
Quantity Value Quantity Value 
(thousands) (thousands) 


SEs | Es | Aue | e o DO 


Coal, petroleum, and related products—Continued 


Petroleum: 
A thousand barrels. . 1 384, 507 | 1$872, 606 400, 846 $895, 036 
Gasoline MA do.... 1 21, 176 1 73, 310 18, 870 62, 653 
Kerosine Y 20222 eee eee do.... 125 536 70 224 
Dsstilbite oll S22. i ods dins do.... 1 14, 756 1 51, 418 9,792 30, 958 
Residual oil 8. ee do.... 1 223, 414 3 454, 476 230, 306 482, 112 
Unfinished oils... ........ L2 lll Lll. do.... 1 23, 127 1 65, 801 20, 430 55, 817 
o eie oe oer lt te ee ee i d do.... 6, 982 17. 043 6, 257 14, 379 
Miscellaneous 7.200.022 0 do.... 25 333 76 631 


1 Revised figure. 

? Adjusted by Bureau of Mines. 

3 Data known to be not comparable with prior years. 

4 Weight not recorded. 

! Data covers some quantities furnished by Potash Institute; values adjusted by Bureau of Mines. 
a Inciudes naphtha but excludes benzol, 19539—1,365,152 barrels ($13,782,172); 1969—907,791 barrels ($9,182,- 
sant, 

? Includes quantities imported free of duty for supplies of vessels and aircraft. 

He des quantities imported free for manufacture in bond and export and for supplies of vessels and 


* Final figure; supersedes figure given in commodity chapter. 


Compiled by Mae B. Price and Flsie D. Jackson, Division of Foreign Activities, Bureau of Mines, from 
records of the U.S. Department of Commerce, Bureau of the Census. 


TABLE 9.—U.S. exports of principal minerals and products 


Value 
(thousands) 


E A | mmn rc pcm, | re 


Quantity 


Metais: 
Aluminum: 
Ingots, slabs, crude............. short tons.. 1 121, 305 
SCA. I cca A cM iun do.... 1 32, 164 
Plates, sheets, bars, etc.............. do.... 9, 015 
Castings and forgings...............- do.... 1, 216 
Antimony: Metals and alloys, crude..... do.... 9 
Arsenic: Calcium arsenate............ pounds.. 122, 920 
Bauxite, including bauxite concentrates 
long tons.. 17, 403 
Aluminum sulfate.............. short tons.. 14, 487 
Other aluminum compounds. ....... do.... 32, 049 
a AAA. OA pounds.. 164, 460 
Bisrnuth: Metals and alloys ............. do.... 179, 744 
CAEDE. o no rc thousand pounds.. 900 
Calcium chloride................... short tons.. 39, 929 
Chrome: 
Ore and concentrates: 
POTS do.... 1 11,080 
Reexports. ...- cll lll. do.... 1 26, 521 
Chromic acid... ccc. eoo ean ceed do.... 596 
Ferrochrome................ c lll... do.... 6.127 
ho inii AAA E pounds.. 694, 641 
Columbium metals, alloys, and other forms 
short tons.. 15, 414 159, 309 
Copper: 
Ores, concentrates, composition metal, and 
ed copper (copper content) 
short tons.. 2, 982 11,111 6, 832 
Refined copper and semimanufactures 
do.... 196, 012 512, 332 327, 940 
Other copper manufactures. .......... do.... 4, 352 5,181 4, 008 
Copper sulfute or blue vitriol........ do.... 2, 672 14, 841 9, 377 
Copper base alloys................... do.... 37, 607 30, 922 69, 
Ferroalloys: 
Ferrosillcon_......--.......--...-- pounds..| 21,115, 496 11, 002, 848 867 
Ferrophosphorus. -....-...-.......-. do....! 99, 806, 945 1, 700 95, 794, 790 2, 095 
See footnotes at end of table, 
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7143L2 3-34 ezra 3f rica Deus Mi Podocs—lancnued 


DES waa 
Alcor 
imr Tes mity Tune 
touna} (thousands; 
Wotats. "tinm 
Ort 
8 SA wee INT IM wines. 3. = Ss” 1 <= 
Yo wth Bite 2002 LI E oU" LIS 
form ws ico ANA TLE ANS . PS dla. El > A E.i 
won ac Tee 
za rr DOE Sine. TM toD «A - Les & :74 
irn amet dep! ED ZaeF 
A larma oo - tao "LM "Ww : 13 UA 2 a. E 444, DS 
WM Sit Sick 20 TOS heed ER gren 
mor. "n . ‘ha 8 FIER OI B+. 45 IA. WS 
LIO rR evt. 2. osten 2 MEM. Ve Au ' Lav. 454 
TOR A ipm! oen Jorn ne wr Tri 
i OTIN BAPTAR DI -Mmr ung T4 W - t ys ne». Mae 38. 900 
sins 
^s, nada, tem inilinn teat snnm c. t 
mor ans =4 34 LS, 168 
Poi ^ar3, DIA. ín ll 27d ~i L A 743 
A A in 4. CNN LA m 137. 3i 
dioi vt 1 , 

Mota wit ls and amifenr cata iene, | , 

ADA METUS dc cule sia. LI” 2. Ex 55 3 496 
E Se ME ioo, aoi au epa a O rao 3 r, E 3 

Mia o e ; | 
Ca WS E Lo DO, + LLL 52 ar} & 9, T9 
Pr INATGANAAR ooo ANA PAE bar TON = 
Marriner y ' | 
PASA soose noan T IT AR | a3 
e Oe LO Ce Oe CDE! NS 62 
M M3 reru | 
[yaa E ARALAR molgtákemnm mm- |! 

tar. * + aa A A Ana pd PET 38, $47 
M sua Mv 946,7, TIA ADA WIAD. 0! 363 
Wire ONS. eee TR 
CA la AUAA Lara, DAL tn. 74 
Forw or R A PA 2 
Ferial previa. PO E pt y IA 459 

Nieto 
FH cn of -Wufsersdul NE tee. 4 
A. rey a, A rar, e, ^ Vna. Mere: 6t, 

Inxs, PATR, sheets, EU BA USB. 27.128 
Carta qn i dues saquen e iu Geese 1, 249 
fex ei, rr tas elect e ‘restatancn wire 

ahert VI 969 
Sernífatrieat»n ATAR n s.s... scs. d0.. 232 
Mati 
fore, anirai tenie, metal and allozs In in- 

VIVA, bare, vente, wives, and otter 

errata, Prelude zer p an OJ INCOR. 3, 212 
Panor, mr, dro ro, osmlridinain 

mtrentara, at tarium (metal and 

milesga dr, Wing UTA) 2 ..tfny UNIR. 504 
Marlnara grp manufactures, except 

y nne y Zo a 2, 978 

hinadh ntal ailin cemtent)...milligrams.. 17 
hara nrt ha: 
Cortar eres, matala, and alloys...ponnds.. 15 
Édehlor Hina. O imus ee do.... 118 
FI vor 
Gro (til man bilien 
thousand troy mnes.. 266 
hunion, IA | | |e 24, 236 
antala 
Oro, metal, and othar forms.......pounds.. 555 
low dar wwe aie a wis uM ria oa iq ewes Oe ces 849 
‘Tin: 
inyota, grieve, barn, ato.: 
Mapa Lus sles cceweneeeeclONf tons... 1, 294 
ALLA A Sauces esti ees do.... 549 
Vin actap nnd other tin bearing matertal 

eaeopt (plate acrap.... ..... long tons.. 1,355 

"Vin cane Onlahad or unfinisbod......do.... 17, 362 


Mee footnoten at end of table. 
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TABLE 9.—U.8. exports of principal minerals and products—Continued 


Mineral 
Metals— Continued 
Titanium: 
Ores and concentrates. ........ Short to 
Sponge (including ne lodido titanjam) gern 
BOFUD. A short tons... 
Intermediate mill shapes............- do.... 
Mill UCtS, 1.0.0. A sone 
pur pe e EEEEEE ES 
e an rp mere en c ROG UR E Quen 
Pai. E RCA NEUE FE 
Vanadium ore and nana poide etc. 
(vanadium content) ................. pounds.. 
Ores and concentrates (zinc content) 
short tons.. 
wen p or Do gerne Org ETN 
or o or 
A AA short ire d 
Bcrap (zinc content). ........... wunsad ases 
jp. aS DED A do.... 
Semifabricated forms, n.e.c. ......... do.... 
Zirconium: 
Ores and concentrates. .............. do...- 


Metals and alloys and other forms. pounds.. 
Nonmetals: 


A brasi ves: 
Grindstones................... -short tons.. 
Diamond dust and powder......... en: 
Diamond wheels_........... do.... 
Other natural and artificial metallic abra- 
and products....................... 
Asbestos: Unmanufactured: 
EIDOHB EA -short toni.. 
Boron: c acid, borates, crudo a re- 
fined. e luedccoueewechenosAP aT ad aE pounds.. 
rome bromides, and bromates. ...... do.... 
Ceng cn a e pound barrels.. 
y: 
Kaolin or china clay. ......... -short tons.. 
ó ^r mens PROC dicet 
ther clays. ---....................- 9... 
Oryollla. eoe de aan coradda n Ee ERE do.... 
PIGOPS DOE Li ee eecosecanu e baeccueu mane OL 
Graphite: d 
Amorpbous.........--.---.-...--.---- O 
ol beh ay M lump or chip. .....do.... 
Natural, n.6.0- -.......-............- do.... 
Gypsum: 
Crude, crushed ot 
thousand short tons.. 
an Mt clio 
Iodine, iodide, 1 ---.--thousand pounds.. 
Kyanite and allied minerals....... -Short tons... 
Lime........ ——— — ———À—: use 
Mica: 
Unmanufectured . ................ pounds.. 
Ground or pulverized............ does 


oe = s e on 


TT iod sala (asd and sino): Huan NE 
Leed pigments. ...............- short tons... 
lea a 
Fertilizer o ezasasaaadeddaudA uu E REM EE do.... 
OM) o EE 
dba E aa uU --.curis.. 


See footnotes at end of table 


1959 
Quantity Value 
(thousands) 
4, 656 $290 
496 543 
380 2, 770 
119 2, 391 
321 146 
36, 282 10, 558 
1 5 
98 119 
2, 480, 343 4, 068 
1 (9 
11, 629 2, 673 
8, 529 2, 708 
11, 332 1, 053 
521 182 
1, 071 012 
1, 511 263 
89, 819 001 
401 52 
172, 787 440 
249, 950 1, 518 
() 1 21, 090 
4, 817 763 
144 30 
507, 347, 292 21, 047 
9, 171, 539 2,5 
271, 1, 595 
74, 2, 206 
1 137, 490 1 2, 484 
276, 715 8, 800 
176 53 
1, 144 09 
1, 003 126 
169 61 
196 36 
14 641 
665 
175 249 
2, 734 167 
52, 780 1, 000 
1, 072, 804 126 
8, 915, 109 450 
216, 040 653 
4, 1, 
747, 024 37, 415 
8, 139, 722 602 
413, 867 19, 539 
3, 178 1, 054 
8, 054 864 
099 276 
560, 001 16, 502 
11, 658 1, 994 
(?) 166 
112, 204 1, 283 


1960 


Quantity 


Ld 
* 


8 
PB EXasd 3 


601, 211, 757 
10, 241, 178 
187 


- 416, 931 
2,118 

2, 921 

944 


815, 521 


7, 


A 983 


us 82 E 8 


¿7568 Efe BES 


r pS 
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TABLE 9.—U.S. exports of principal minerals and products—Continued 


1959 1960 


Quantity Value 


(thousands) 
ADOS 
t: 
Crude and refined.............. short tons.. 421, 764 $2, 548 
Shipments to noncontiguous Territories 
short tons.. 14,311 1, 042 

Sodlum and sod!um compounds: 

Sodium silfate...................... do.... 30, 724 940 

Si Sodium carbonate. ...thousand short tons... 155 5, 143 

one: 
Limestone, crushed, ground, broken 
snort tons.. 920, 791 1, 775 
Marble and other building and monu- 

A A RENS cubic feet.. 431, 262 1.250 
Stone, crushed, ground, broken.stort tons.. 153, 106 2, 659 
Manufactures of stone. .-....-.....-- do.... 477 

Sulfur: 

Crude.-.....---2----- -2-2 0----- long tons.. 1, 775, 526 40, S50 

a Crushed, ground, flowers of. ......... do... 11,017 1, 413 
c: 

Crude and ground.............short tons. - 59,457 1, 801 

Manufactures, n.e.c..... . cc eese do.... 158 92 

Pow ders-talcum «face and compact)........ 1, 378 
Coal. petroleum and related products: 

Conon black............- thousand pounds... 543, 032 49, 600 
Anthracite... La Lc eee see short tons.. 1, 430, 156 22,717 
Bituminou$..........-- cce eee sec do.... 36, 431, 424 331, 212 
Brgüet$ A ocean tncess Done. 21. 126 
CORBIS cocos do.... 353, 016 6, 885 

Petroleum 
Cide AA thousand barrels.. 3,087 032 
Gasoline oo... eee eee eee On.ce 12, 38) 82, 615 
Keroro do.... 50 3, 148 
Distillate Oil... eee do.... 9, 760 35, 058 
Residual al o cotas do.... 15, 605 43, 412 
Lubricating 0ll...... lc eere 0... 15, 320 207, 200 
Asphalt eea a EE do.... PY 4. 501 
Neuro petroleum yaseS..........- do.... 2, 059 9, 646 

IA A A A do.... 1, 334 26, 445 
Cos MEUM Rt Rer RR do.... 6, SS 27, 009 
Petrolatülh. icri eedenusezaccaamdis do.... 255 6,152 

iscellaneouS............---- cs el. do.... 500 14, 719 


1 Revised figure. 

3 Weight not recorded. 

2 Adiusted by Bureau of Mines. 

Less than $1,000. 

5 Includes naphtha, but excludes benzol: 1959—173,935 barrels ($2,340,389), 1960—561,193 barrels ($8,951,625). 


Compiled by Mae B. Price and Elsie D. Jackson, Division of Forcizn Activities, Bureau of Mines, from 
records of the U.S. Department of Commerce, Bureau of the Census. 
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TABLE 10.—Comparison of world and United States production of principal 
metals and minerals 


1959 1960 
World United States World United States 
Mineral 
Thousand short |Percent| Thousand short {Percent 
tons ol tons [o 
world world 
Fuel: 
Coal: 
Bituminous... c lec ccce ee eee coe 21 |2,003, 135 | 412, 766 
LIPHIIB ARE AAA we aes eee tr (1) 708, 330 2,7 (1) 
Pennsylvania antbracite.........o.... 11 | 189,500 18, 817 10 
Coke (excluding breeze): 
Gashouse Ll 2 le (8) 51, 300 (3) (3) 
Oven and beehive.......... -..-....- 19 | 306,720 57, 229 19 
Fuel briquets and packaged fuel. ........ (1) 118, 300 769 Q) 
Natural gas (marketable) million cubic 
(5. HIVER PERDERE MR I 6 (4) (9 E 
AA A eA O 6, 700 75, 700 471 1 
" petrol um (crude). ...thousand barrels. .-17, 132 003 2, 574, 590 36 |7, 683, 752 2, 574, 933 34 
a onnieta 
AAA 2.200 45 2 2, 420 45 2 
BHArlle.lcleokx came A 807 29 3, 100 771 25 
Cement § .........--. thousand barrels. .|1, 728 403 355, 734 21 }1, 859,415 | 834,130 18 
Coruindul O dr leas o AA PE als 
Diamonds............. thousand carats..| 26,800 |...........]........ 27, B00 AO PEXELIEISE 
mB ICY a) 06 A 960 450 47 960 450 47 
Felds par ® .........thousand long tons.. 1, 180 548 46 1, 240 502 41 
Flüor DAP A A 1, 855 185 10 2, 160 230 11 
epale AER A 410 (3) (?) 465 (3) (3) 
YAG PEES E E E E N 42, 790 10, 900 25 41, 930 9, 825 23 
SIO AAA EIS N E 6, 600 693 8 7, 100 499 7 
M es (including scrap) 
thousand pounds..| 345,000 203, 788 59 | 410,000 | 240,437 59 
Nitrogen, agricultural $$?................ 9, 700 2, 698 28 10, 031 2,872 29 
Phot phate rock..... thousand long tons..| 36,960 15, 869 43 40, 100 17, 506 44 
Potash (K30 equivalent)..............-. 9, 400 , 383 25 10, 000 2, 639 26 
¡E  acocoternuüceiawa4 d duis de dalecr 10, 500 2, 276 22 11,000 2, 210 20 
Pyrites............. thousand long tons. . 18, 300 1, 057 6 18, 7! 1, 016 5 
Balt E ool reu ccacbsSauPoswaedsudelluqu 88, 200 25, 163 29 94, 200 25, 479 27 
Strontium °.........-............-....... 11 (3) (2) 1 PA MEIN 
Sulfur, elemental. ..thonsand long tons.. 8, 985 5, 326 59 10, 095 5, 804 57 
Talc, pyrophyllite, and soapstone........ 2, 260 792 35 2, 450 734 30 
Vermiculite 6. oe le 260 207 80 269 199 74 
Metab, mine basis: 
Antimony, (content of ore and concen- 

(Pate) eco ecco se adde Short tons..| 59,000 678 1 61, 000 
Arson A A II 47 5 11 62 (3) (3) 
Bauxite............. thousand long tons..| 22,000 1, 700 8 27, 060 1, 008 
Bery!lium concentrate. ...... short tons.. 8, 100 425 5 11,100 509 
Blsrnuth..............thousand pounds.. 5, 100 (3) (3) 5, 200 ) (3) 
Cad lial oe acarrea se do....| 19,800 8, 602 43 21, 700 10, 180 47 
Chrimit8 o ccc Se A 4, 350 f 105 2 4, 920 6107 2 
Cobalt (contained) *........ Short tons..| 17,300 1,165 7 16, 700 (3) (3) 
Columbium- tantalum concentrate $ 

thousand pounds.. 6, 050 189 3 AAA cn lao eeuwas 
Copper (content of ore and concentrate) .. 4, 040 825 20 4, 590 1, 080 24 
Gold ue li cinwocces thousand troy ounces..| 42,700 1, 635 4 45, 000 1, 650 4 
Iron ore............- thousand long tons..| 431,709 00, 276 14 | 507,089 88, 771 18 
Lead (content of ore and concentrate)... 2, 530 256 10 , 560 247 10 
Manganese ore (35 percent or more Mn).| 14, 226 229 2 14, 832 80 (1) 
Mercury..... thousand 76-pound flasks.. 233 31 13 254 33 13 
Molybdenum (content of ore and concen- 

Mla A ee Re thousand pounds..| 70,200 50, 956 73 89, 400 68, 237 70 
Nickel (content of ore and concentrate)... 314 12 4 13 4 
Pla inum groups (Pt, Pd, etc.) 

thousand troy ounces.. 1,010 15 1 1, 190 24 2 
A AP ue A do....| 221,200 23, 000 10 | 239,500 36, 800 15 
Tia (content of ore and concentrate) 
long tons..| 161,600 50 | () 179, 700 10 (1) 
Titanium concentrates: 
Iimernite AAA II 1, 937 635 33 2, 226 786 38 
Rutile A 106 9 8 115 9 8 
Tungsten concentrate (60 percent W Oy) 
short tons..| 58,800 3, 649 6 69, 600 7, 325 11 
Vanadtum (content of ore and concen- 

e AAA Short tons... 5, 324 8, 719 70 6, 980 4, 971 71 

Zine (content of ore and concentrate)....| 3,360 425 13| 2510 435 12 
See footnotes at end of table, 4 
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TARIE 10.---Comparison of world and United States production of principal 
metals and minerals—Continued 


Mak coatve Mate | | | i i | 


SU x : 1 
[Y —— a De eS SUA AAA ASA s ag 


Ulsa we 


t 
re 


A RR, 


sr oN 
T^ SN Y Ql... z 


~ Wi.” 


E Fi 
® 


* SAS SES HS RE Re A At HR o e e 


4 
A 
ac 
t 
> 
NWR A hdd are eher 
Nee nn ae AMADO pana _ avi 
Nx So an ie YN - X= 
"CE te A E OMAPNAMNO AA 
bL CWNASSABRO (6X 0. 
M E 
ST A AS A ES SS A ~ 9 
5 


Las POR 
Lo. TT TT, ee ee Re 


Li 
AMA a MR 


..- oo. Sey 


"4 


Ad 
HONKI 


MA ENANA 
" Mu Mate 


Web ey | 


E Dr ^ NN, 

TNS Sas un mee ca pc ew te et > oot 

VLawmar aA Kw: nag LOIRA LA LIT sana, 

“Nea sw BA OO 

Tesla ly Caes ee 

Fa tlw OLAS AY ASR 

Same an Loe X MA TT Nk 

TN CY Nu .o99 o a ALD tLe REC seme IF AO Ces Commer. 
4 NM LARS &Q GI AN em CLUB Selo. 


own YA ages Lora, Neie a TEE AENA 


EP F €" w 


L y 


Employment and Injuries in the 


Mineral Industries 
By John C. Machisak : 


* 


HIS CHAPTER of the Minerals Yearbook (Volume III) con- 

tains overall inj rience and accompanying employment 

data for coal mines th bituminous and anthracite), coke 

lants, petroleum and natural gas, and peat; metal mines, their ore- 

ne plants, and the primary nonferrous reduction plants and re- 
fineries, which, when combined, make the metallurgical plants; non- 
metal mines; sand and gravel operations; nonmetal mills; stone 
quarries and related plants; and iron blast-furnace slag plants. Vol- 
ume I of the yearbook contains a chapter showing injury experience 
and employment data treated separately by metal mines, nonmetal 
mines, and quarries, er with their milling operations and relat- 
ed plants. Volume II contains injury experience and employment 
data in the fuel industries (coal, coke, petroleum and natural gas, 
and peat). The canvass of mineral operations for their injury and 
employment experience conducted by the Bureau of Mines is on a 
voluntary basis for all industries except coal. The law requires coal 
to be reported. The text and tables in this chapter are a result of the 
ED les to this canvass. 

reliminary figures for all mineral industries included in this chap- 
ter indicate improvement in the safety record. A decline of 14 per- 
cent in man-hours worked did not materially affect the overall com- 
bined (fatal and nonfatal) injury-frequency rate of 17.35 per million 
man-hours for 1960, when compared with the 17.47 rate for the pre- 
ceding year. An indication of fewer men working is shown by a 15- 
percent decline in preliminary figures reported. 'The average em- 
ployee worked 2,000 hours in 1960, and 1,984 hours the preceding year 
—an increase of approximately 1 percent. 

_One major disaster (a single accident in which five or more men are 

ed) occurred in the mineral industries in 1960. Eighteen men 
died of asphyxiation following a mine fire in a bituminous coal mine 
in West Virginia. 

Work Stoppages.—The Bureau of Labor Statistics reported 158 work 
stoppages in 1960, totaling 751,000 man-days of work lost, a decline 
from the preceding year of 25 percent in work stoppages and 88 percent 
in man-days lost. e bituminous-coal-mining industry reported 120 
work stoppages in 1960; anthracite mines had 6. Days lost were 137,- 
000 and 9,000, ively. The crushed and broken stone industry 
had 18 stoppages during the year, and lost 104,000 man-days of work. 
The remaining 19 work stoppages (12 percent) and the approxi- 
mately 501,000 man-days lost (67 percent) occurred in the petroleum, 


2 Chief, Branch of Accident Analysis, Division of Accident Prevention and Health. 
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iron, copper, lead-zinc, ferroalloy metal ores, miscellaneous metal ores, 
dimension stone, sand and gravel, and chemical- and fertilizer-min- 
eral-mining industries and in the hydraulic cement industry. The 
ferroalloy “metal ores industry lost less than 1,090 man-days during 
the year. 


TABLE 1.—Salient statistics of injary experience and employment data in the 
mineral industries of the United States, by industry groups 
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fABLE 1.—Salient statistics of injury experience and employment data in the 


mineral industries of the United States, by industry groups—Continued 


1959 


1960 ! 
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pm 
3333 


Bz-TcB $ 
1522883 


SEE 
232838 RAIS 


a es | cmm t ra o | m —ÀQÀ—H a —À 


1957 1958 
4:8 358 
A A 12 5 
121 116 
Pest AA AI ARA PARA 
A dee csusowenss 71 : 
“ormel mizes «except stone 
Qui a A A 9 15 
San? and cravel operations €......1............ 35 25 
Stone Qualries_.......-.------.---- 53 45 
Silaz iron las HS E ica is ea 1 
Meturdcealplants............... 21 12 
Nonmetal miils $.. ..-------------- 10 9 
Total. ii as 810 656 
Nenfatal: 
As cewek ee ed 19, 816 18, 792 14, 160 
Cake Plate rs dac ses rencias 301 244 210 
Pe:rcieum and natural gas ?...... 11,372 11,425 11, 588 
A AAA AA Soest Sous So AA 5 12 
Meral UNOS. ori seeks 5, 475 4, 554 3, 499 
Nonmeral] mines (except stone 
QUT A eee MICE 1, 036 1,112 955 
Sand and gravel operations *.......|............ 1, 763 1, 695 
Stone quarries........... Lll... 3,751 4, 210 4, 572 
Slag (iron blast-furnace. 1... 2. |]. LL lc LLL]. Lll... 43 
Metullurvieal plants..........-.... 2. 280 1, 698 
Noumetal mills Lo usccionicion > 1,512 1, 490 
Total A A ceased 45, 898 ao, 925 
jary rs per million man-hours: 
atel: 
Coal mines. ........ Lc. l.l ll... 1.17 1. 11 
Coke plants... secs se cuerdas 22] m 
SCA and natural gas !........ . 09 . 10 
YN E 2 A AA PRA A 
Meta] mines. ..................... . 50 .64 
Nonmetal mines (except stone 
Quarries) METEO Jo US . 24 .43 
Sand and gravel operations €......]............ .59 .27 
Erone quarries........- cel e c is : . 29 .24 
Sing dron blast-furnace) §..2....22..].22.2- 22 fee eee . 26 
Metallurgical plants............... . 13 . 10 
Nonmetal mills €.....-............ .17 13 
ii e ——— € .94 . 30 
Nonfatal: 
Coal mines.........-.--.---------- 46. 04 43. 94 
Coke plants....................... 4. 26 4. 62 
Petroleum and natural gas ?........ 8. 3 9.53 
A AAA eas 21.68 17. 05 
Metal mlpe$....—— oce 2 32. 03 31. 95 
Nonmetal mines (except stone 
AA 29. 36 27. 56 
Sand and gravel operations t......-|......------ 28. 50 18, 37 
Stone quarries........--.-.------.- 22. 96 24. 47 
Slag (ron blast-furnace) §.......--_].----.---2--]--- eee 11. 39 
Metallurgical plants............... 13. 61 13. 50 
Nonmetal mills 9.................. 25. 30 20. 94 
Toll cerdas 19. 05 18. 08 


! Preliminary Heures; except anthracite, coke, petroleum and natural gas, and slag, 


1 Men at work each day mine was active. 

! Peat canvass included beginning 1957. 

‘Sand and gravel canvass included beginning 1957, 

! sja2 Giron blast-furnace) canvass included beginning 1958, 
$ Clay included with nonmetal mills beginning 1956. 

' Includes officeworkers as separate data are not available. 
! Data not available. 

! Data will not necessarily add to total due to rounding. 
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Compiled by 08, Department of Labor, Bureau of Labor Statistics, revised data. 
9 [neludes pdleneses from stoppages which began In previous year. 


8 Data not avnllnble. 

$ frnebucdos Boma liver, 
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NATIONAL SAFETY COMPETITION 


The National Safety Competitions, sponsored and conducted an- 
nually by the Bureau of Mines, stimulated great interest among the 
Nation’s mineral-extractive industries and encoura the develop- 
ment of more effective accident-prevention programs by according na- 
tional recognition to operations achieving outstanding safety records. 
Of the 1,127 operations participating in the 1960 competitions, 519 
(46 percent) were injury-free—the greatest number in any single 
year. These 519 injury-free operations worked almost 38 million 
man-hours (23 percent) of the total exposure to occupational hazards. 

Of the five competitions conducted by the Bureau of Mines, two 
were sponsored by the Bureau. They were the National Safety and 
National Sand and Gravel Competitions. In these 2 con 401 
operations (46 percent) finished the competition year free of disabling 
work injuries. These 401 operations accounted for 29,886,425 man- 
hours (22 percent) of the total man-hours worked (136,622,630) by 
all participating operations in these 2 Bureau-conducted competitions. 

addition, the Bureau of Mines conducted three other annual 
competitions, cosponsored by national associations connected with the 
mineral industries—the National Crushed Stone Association, Na- 
tional Lime Association and National Slag Association. During 1960, 
264 plants participated in the association-sponsored contests, of which 
118 (45 percent) attained injury-free records during an aggregate 
worktime of almost 8 million man-hours. These injury-free man-hours 
accounted for 30 percent of the total man-hours worked by all plants 
participating in these competitions. 

Trophy awards for the best safety records in each of the six groups 
in the 1960 National Safety Competition were made to the following: 

Anthracite Underground Mines.—The Huber Colliery of Glen Alden 
Corporation, Ashley, Pa. 

Bituminous-Coal Underground Mines.—The Columbia mine of Colum- 
bia-Geneva Steel Division, U.S. Steel Corp., Columbia, Utah. 

Metal Underground Mines.—Jefferson City mine of Tennessee Coal 
and Iron Division, U.S. Steel Corp., Jeiferson City, Tenn. 

Nonmetal Underground Mines.—Jonathan mine of Columbia Cement 
Corporation, Zanesville, Ohio. 

Open-Pit Mines.—Monroe No. 12 mine of Oliver Iron Mining Divi- 
sion, U.S. Steel Corp., Chisholm, Minn. 

Quarries.— Calcite quarry of Michigan Limestone Division, U.S. Steel 
Corp., Rogers City, Mich. 
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TABLE 2.—Work stoppages in certain mineral industries in the United States’ 
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1 Compiled by U.S. Department of Labor, Burenu of Tabor Statistics, revised data. 
2 Includes idleness from stoppages which began in previous year. 


3 Data not available. 

* Includes some silver. 

5 Includes some lead, copper, zinc, and silver. 
* Less than 1,000 man-days. 
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NATIONAL SAFETY COMPETITION 


The National Safety Competitions, sponsored and conducted an- 
nually by the Bureau of Mines, stimulated great interest among the 
Nation's mineral-extractive industries and encouraged the develop- 
ment of more effective accident-prevention programs by according na- 
tional recognition to operations achieving outstanding safety records. 
Of the 1,127 operations participating in the 1960 competitions, 519 
(46 percent) were injury-free—the greatest number in any single 
year. These 519 injury-free operations worked almost 38 million 
man-hours (23 percent) of the total exposure to occupational hazards. 

Of the five competitions conducted by the Bureau of Mines, two 
were sponsored by the Bureau. They were the National Safety and 
National Sand and Gravel Competitions. In these 2 cones 401 
operations (46 percent) finished the competition year free of disabling 
work injuries. These 401 operations accounted for 29,886,425 man- 
hours (22 percent) of the total man-hours worked (136,622,630) by 
all participating operations in these 2 Bureau-conducted competitions. 

addition, the Bureau of Mines conducted three other annual 
competitions, cosponsored by national associations connected with the 
mineral industries—the National Crushed Stone Association, Na- 
tional Lime Association and National Slag Association. During 1960, 
264 plants participated in the association-sponsored contests, of which 
118 (45 percent) attained injury-free records during an aggregate 
worktime of almost 8 million man-hours. These inj ue man-hours 
accounted for 30 percent of the total man-hours worked by all plants 
participating in these competitions. 

Trophy awards for the best safety records in each of the six groups 
in the 1960 National Safety Competition were made to the following: 

Anthracite Underground Mines.—The Huber Colliery of Glen Alden 
Corporation, Ashley, Pa. 

Bituminous-Coal Underground Mines.—The Columbia mine of Colum- 
bia-Geneva Steel Division, U.S. Steel Corp., Columbia, Utah. 

Metal Underground Mines.—Jefferson City mine of Tennessee Coal 
and Iron Division, U.S. Steel Corp., Jefferson City, Tenn. 

Nonmetal Underground Mines.—Jonathan mine of Columbia Cement 
Corporation, Zanesville, Ohio. 

Open-Pit Mines.—Monroe No. 12 mine of Oliver Iron Mining Divi- 
sion, U.S. Steel Corp., Chisholm, Minn. 

Quarries.—Calcite quarry of Michigan Limestone Division, U.S. Steel 
Corp., Rogers City, Mich. 
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TABLE 3,—Employment and injury experience in the 
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The Mineral Industry of Alabama 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the Geological Survey of Alabama. 


By Avery H. Reed, Jr.* and P. E. Lamoreaux ? 


4e 


ECORD production of crushed limestone, crude petroleum, marble, 

miscellaneous clay, salt, scrap mica, kaolin, and talc occurred in 

Alabama in 1960. Among the States, Alabama ranked second in 
production of bauxite and third in output of iron ore and native 
asphalt, and fourth in scrap mica. 

Alabama's mineral industry was dominated by the mining and 
processing of coal and iron ore, which furnished 53 percent of the 
total value of production, compared with 51 percent in 1959. Other 
important industries were cement manufacturing, crude petroleum 

roduction, and stone quarrying. Leading companies were Tennessee 
Coal & Iron (coal, iron ore, crushed limestone, and lime), Southern 
Cement Co. (cement, lime, crushed limestone, and miscellaneous clay), 
Woodward Iron Co. (coal and iron ore), Alabama Eom Corp. 
(coal), Southeastern Electric Generating Co. (coal), and Alabama 
Power Co. (coal). 


TABLE 1.—Mineral production in Alabama * 


Mineral 
Cement: 

Masonry........-.-.- thousand 376-pound barrels. . 

LI odaéoucceecsuc ES e2oU ue QE us do.... 36, 142 
E A thousand short tons.. 2, 170 
A A E A ee do.... 92, 439 
A A sucum E C SP ull). PI AAN 
Iron ore (usable)... thousand one tous: gross weight... 23,511 
IMO A A Seed thousand short tons... 6, 912 
A A Leu 2-2- unds.. (4) 
Natural 288 dr million cubic feet... 4 
Petroleum (crude). ........ thousand 42-gallon barrels.. (5) 
Sand and gravel.................. thousand short tons.. 4,759 
A NS do.... 19, 970 
Vajue of items that cannot be disclosed: Asphalt (na- 

tive), bauxite, slag cement, clay (kaolin), mica 

(scrap), salt, stone (dimension limestone, dimen- 

sion marble, oystershell, and crushed sandstone), 

talc, and values indicated by footnote 5............|............ 29, 441 

217, 617 


by A nce as measured by mine shipments, sales, or marketable production (including consumption 
ucers). 
2 Excludes kaolin; included with “Value‘of items that cannot be disclosed.” 
3 We!eht not recorded. 
6 Less than $1,000. 
! Fizure withheld to avoid disclosing individual company confidential data. 
* Preliminary figure. 
1 Excludes certain stone; included with “Value of items that cannot be disclosed.” 
* Total adjusted to eliminate duplicating value of clays and stone. 


1 Chief, Field Office, Division of Mineral Resources, Bureau of Mines, Knoxville, Tenn. 
3 State geologist, Alabama Geological Survey, Tuscaloosa, Ala. 
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MILLION DOLLARS 
2 4 0 — ———— 


1935 j 1941 19 1947 1950 1953 1956 195 1962 


FIGURE 1.—Value of coal, iron ore, cement, and total value of mineral production 
in Alabama, 1935-60. 


Value of mineral production increased 8 percent over 1959 and was 
4 percent above 1957, the previous record year. The gain was due to 
su tial increases in the production of coal, petroleum, and stone. 

Employment and Injuries.—Total employment in the mineral indus- 
tries increased 2 percent over 1959, owing mainly to increases of 7 

rcent in employment at coal mines, and 8 percent at metal mines. 

mployment at quarries and mills decreased 13 percent because output 
of cement and lime was smaller. 

Injury-frequency rate improved to a record low of 12 injuries per 
million man-hours. There were 18 fatalities, compared with 9 in 1959. 

Trends and Developments. —Construction was nearing completion on 
two new steam units and on the first units in two new hydroelectric 
pa &ll scheduled to begin operation in 1961; these units were: 

rist Steam Plant, Unit No. 5, 75,000 kilowatts, Gulf Power Co. ; The 
SEGCO Steam Plant, Unit No. 3, 250,000 kilowatts, Southern Electric 
Generating Co.; the Weiss Dam, Units No. 1 and No. 2, 58,500 kilo- 
watts, Alabama Power Co.; and the Smith Dam, Unit No. 1, 78,050 
kilowatts, Alabama Power Co. 

Imports of foreign iron ore exceeded production of red iron ore for 
the second consecutive year. 

Legislation and Government Programs.—The National System of In- 
terstate and Defense Highways Program was again responsible for 
increased production of crushed limestone. 

The Bureau of Mines Tuscaloosa Metallurgy Research Center con- 
tinued work on various research projects of national and regional 
importance. 
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TABLE 2.—Employment and injuries in the mineral industries 


Year and industry 


! Excludes office workers. 
3 Preliminary figures. 
REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Asphalt (Native).—Alabama Asphaltic Limestone Co. (Margerum 
quarry) crushed bituminous limestone in Colbert County for road- 
stone; production decreased 12 percent. Among the States, Alabama 
ranked third in output of native asphalt. 

Coal.— Bituminous coal was mined at 177 mines in 10 counties, com- 
ared with 187 mines in 10 counties in 1959. Leading counties were 
efferson, Walker, and ‘Tuscaloosa. Leading companies were 

Tennessee Coal € Iron, Alabama By-Products Corp., Southeastern 
Electric Generating Co., Alabama Power Co., and Woodward Iron 
Co., which together supplied 61 percent of the State's total. Produc- 
tion increased. 9 percent above 1959 but was 38 percent below 1926, the 
record year. Average output per mine increased from 63,900 tons in 
1959 to 73,500 tons in 1960. 

Underground mines produced 79 percent of the total, strip mines, 
10 percent, and auger mines, 1 percent. Eighty-four percent of the 
coal was shipped by rail or water, 11 percent by conveyor belt, and 5 
percent by truck. Captive tonnage was 45 percent of the total, com- 
pared with 56 percent 1n 1959. 

Equipment used at 135 underground mines included 237 cuttin 
machines, which cut 71 percent of the tonnage; 250 power drills, whic 
drilled 72 percent; 297 locomotives; 220 shuttle cars; 23 rope hoists; 
and 79 mother conveyors. 

nt used at 39 strip mines included 77 power shovels, 16 
draglines, 7 carryall scrapers, 57 bulldozers, 37 power drills, and 117 
trucks. Eu estimated 39,700,000 cubic yards of overburden was 
excavated. 


ah MINZEA!S YELZBOCE. 1930 


Taree coal-recovery augers ird two trucas were used at three auger 
mires. 
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Coke. —Six companies produced byprodat mecalarg:eal coke at 
seven piarts In Jelerson, Etowah ard Tuscaloosa Counties És. Leading 
reg producers were Tennessee Coal & Iron ard U.S. Pipe & Foundry 

o. 

Na:ural 6as —Marseced production of ratum] as from Marion 
Country decreased substantially y compared with 1223, 

Petroleum — Production of crude Detreiezm eer 31 percent and 
was 23 percent above 1955, the previous revend rear. ere counties 
were Mub:le ard Escambia. Miras tae year. dO rew prodre “ing wells 
were dried. The 34 predia nng wes were ir the feUowcre counties: 
Baldwin 8, Choctaw 82, Clarze 13. Ex a 8A ard Moe 280, 

Jett Drilliner Co. Ine, entered irto a malito do ar drilling 
deal with Ancora Corp. trvolvire at least 100 rew holes in the 
Citroree oz:Zeld. More than £209 acres were involved. much of it 
ontreurdeve'oned east Pack of the Sed, 
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TABLE 4 —C-ude petroieum production, by counties 


Ramis” 
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NONMETALS 


Cement.—Seven companies produced masonry cement at eight plants 
in four connties. Leading producers were Southern Cement Co. and 
National Cement Co. Shipments decreased 13 percent and were 19 
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percent below 1955, the record year. Consumption of masonry cement 
in Alabama amounted to 21 percent of shipments. Out-of-State 
shipments were made to Georgia (30 percent), South Carolina (12 
percent), North Carolina (9 percent), Florida (8 percent), Louisiana 
(8 percent), Mississippi (7 percent), Tennessee (3 percent), and other 
States (2 percent). 

Seven companies produced portland cement at eight plants in five 
counties. Leading producers were Southern Cement Co. (Calera 
plant) and Ideal Cement Co. (Mobile plant). Shipments decreased 
13 percent below 1959, the record year. Shipments of portland ce- 
ment to Alabama consumers amounted to 40 percent. The remaining 
shipments were made to Georgia (21 percent), Florida (15 percent), 
Mississippi (9 percent), South Carolina (7 percent), Louisiana (3 per- 
cent), North Carolina (2 percent), Tennessee (2 percent), and other 
States (1 percent). Raw materials used in manufacturing portland 
cement included limestone and oystershell (46 percent), cement rock 
(34 E ns clay and shale (18 percent), and other materials (7 
percent). 

End uses of portland cement were as follows: Ready-mixed con- 
crete (53 percent), concrete-products manufacturers (20 percent), 
highway contractors (13 percent), building-materials dealers (8 per- 
cent), and other uses (6 percent). 

Southern Cement Co. and Cheney Lime & Cement Co. produced 
slag cement. Shipments were 12 percent below 1959 and 74 percent 
below 1952, the record year. 

Annual capacity of portland cement plants increased from 16,273,000 
to 16,340,000 barrels. 

Clays —T wenty-one companies mined 1,549,000 tons of miscellane- 
ous clay at 23 mines in 12 counties for portland cement and heavy 
clay products. Leading producers were Southern Cement Co. and 
Jenkins Brick Co. Production increased 3 percent over 1959, the 
previous record year. 

Nine companies mined fire clay at 10 mines in 7 counties. Leading 
producers were Donoho Clay Co. and Russell Coal & Clay Co. Pro- 
duction increased 5 percent but was 4 percent below 1956, the record 
year. Dixie Fire Brick Co., subsidiary of A. P. Greene Fire Brick 
Co., completed a $100,000 modernization program at Kimberley; the 
main products of the plant were ladle brick and fire clay brick. 

Harbison-Walker Refractories Co. and Thomas Alabama Kaolin 
Co. mined kaolin for floor and wall tile, firebrick and block, paper 
filling, fertilizer, and insecticides. Production increased 39 percent 
above 1959, the previous record year. 

Lime.—Six companies produced quicklime and hydrated lime at 
seven plants in Jefferson and Shelby Counties for building, agricul- 
tural, refractory, chemical, and industrial uses. Leading producers 
were Southern Cement Co. (Roberta and Keystone limekilns) and 
Longview Lime Corp. Production decreased 3 percent below 1959, 
the record year. Shipments of lime to consumers in Alabama 
amounted to 57 percent. The remaining shipments were made to 
Florida (17 percent), Georgia (13 percent), Mississippi (4 percent), 
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TABLE &.—Fire clay sold or used by producers, by uses 
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TABLE 7.—Sand and gravel sold or used by produoers, by counties 


1959 1980 
County 
vase [sort tom] vam 
o uoce co O IR A ORE 148, 300 $119, 550 
IA A A M e E 10. 400 $10, 400 & 505 & 505 
Derdo AI A mua uk» EAE CREME SE E M AXE EDS 258. 007 281, 875 23, 932 32. 835 
Vanco s Megane Ma ac UA M ER EE ARE SA 173, 693 199, 461 218, 164 258, 539 
CIAO as (1) (1) 2.294 5, 416 
CEMon II A A A (5) (0) 202, 000 164, 700 
1 A A E A eee aun EE 11,119 12, 432 12, 000 12, 000 
DUM. s o leccraxucRetuaodeaidceLui p RES du ed 374, 908 256, 274, 681 
o o A IA A O O 1) 6 (1) 1) 
BAGS DIG RA A A R 1 (1) ) 
E E oe 1 a A A 
m NP M ONE 2 | fi 6 
A A Ea (q 1) 1) 
A unocccuwasoesse cexezw5esdemaiededczAmng ee 40, 34, 425 () (1 
o A nce d Made 181, 591 203, 110 214, 473 , 274 
A E IA 83, 104, 990 110, 836 188, 178 
MOU Oe A A A (1) (1) (1) 
AA 21, 842 20, 605 23, 102 
MON ROMP Yo os onan A vcs 591, 086 592, 295 | 1, 801, 604 1, 271, 168 
WOON GAN Ss Sos ood oa Bo Len MERC HR UN MEN, P M i (1) 
Rosel A A A A O 1 147, 161 182, 208 
Bt. "cnet ERES 1, 297 2, 918 1, 498 3, 373 
TUOSCAIDONÉ cua rr 228, 228 250, 900 ( 0) 
Undistribūuted....-.--- -20-22-000 2,375,674 | 2, 502, 922 1, 687, 067 2, 015, 578 
AA ae a UR A AL 4,351,725 | 4,593,536 | 4, 358, 636 4, 759, 104 


ec withheld to avoid disclosing individual company confidential data; included with ‘‘Undis- 


TABLE 8.—Sand and gravel sold or used by producers, by uses 


1969 1960 
Use 
Short tons Short tons 
Band: 
Structural...................- 1, 479, 254 1,369, 685 | $1, 189, 845 $0. 87 
¡y AAA O 462, 278 641, 388 432, 1 . 80 
Moling.........-.-----.ee ee 130, 341 94, 950 217,821 2.29 
Railroad bellast............... 9, 859 12, 746 6, 919 . 54 
A ea anre 7,912 3, 988 1, 880 . 47 
Engine... ......----.---.---.- 62,624 |} 34,206) .65|............|............]. --..-.--.. 
Gravel: 
¡A 782, 966 1,071, 127 1, 281, 962 1.2 
calas A E 1, is 746 1,007,166 | 1,342, 706 1.33 
Other sand and gravel!...........| 214,711 "957, 576 | — 285,740} —— 1.11 
TOAD A A 4, 351, 725 4,358, 636 | 4,759, 104 1.00 


! Includes railroad ballast and other gravel. 


Stone.—Thirty-five companies crushed limestone at 40 quarries in 
18 counties, Leading counties were Shelby, Jefferson, and Madison. 
producers were Birmingham Slag Co., Lone Star Cement 

Corp. and Southern Cement Co. Production increased 14 percent 
over 1959, the previous record year. Of the total production, 60 per- 
cent, was shipped by truck, 26 percent by rail, 9 percent by conveyor 


belt, and 5 percent by water. 
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Alabama Limestone Co. quarried dimension limestone in Franklin 
County for rubble, rough architectural, sawed and cut dressed build- 
ing stone, and for curbing and flagging. Production decreased 4 
percent and was 39 percent below 1956, the record year. 

Thompson-Weinman & Co., Moretti-Harrah Marble Co., and Ala- 
bama Marble Co. crushed marble at Sylacauga for whiting, terrazzo, 
and other uses. Production increased 2 percent over 1959, the previous 
record year. 

Moretti-Harrah Marble Co. and Alabama Marble Co. quarried 
dimension marble for rough interior, sawed interior, and cut exterior 
and interior dressed building stone, and for cut dressed monumental 
stone. Production was about the same as in 1958, the previous record 

ear. 

Southern Oystershell Milling Corp. and Bay Towing & Dredging 
Co., Inc., crushed oystershell from Mobile Bay for poultry grit and 
for roadstone. Production increased 5 percent but was 50 percent 
below 1957, the record year. 

Universal Atlas Cement Co. and Sam P. Acton crushed sandstone 
for cement and refractories. Production decreased 11 percent and was 
87 percent below 1956, the record year. 


TABLE 9.—Crushed limestone sold or used by producers, by counties 


Short tons Value Short tons 


ee 


Blõünt scra E (D. Ole toed Poe E 
CNGTOR GO ecco A wal Soe ale se cel cee E (1) 
COW oes ce a ro tp $673, 162 $951, 256 
CONGO AA A A see () 1) 
COMO PION ces orate ce et tatu cepto 1) 
De Kalb, cusco Dee ote ee oe ase 1) 
ELO 802 ost odds 1 
Pranic opc ns pH y 
A A d da en 60, 000 
SHON SOU AA Pega A oe eae ee 72, 630 
Jeferson oo coc rase ac cV rpm ECS eA ection 3, 541, 744 
¡E CO. ees A A  .q tW XD AAA AP 
Limestone: PA eee dee wise eecte es 67, 080 
Madison osea xo et oc E ieee ue A 1 
Naren TO. coi sees 6) 
Marshall ocular eros o 
MOTTA e So uio ee EE de. 1 
Bt. Clal PLC ETE T 
Ang AE tesserae sete E EN 5, 765, 021 
E ad AA aaa uae etes (Q) 
UnhdlstribUutéd. isso oirlo RSS epu 5, 100, 743 5.185, 867 
Total. cce REP deed RSA 11, 578, 293 14, 092, 812 13, 189, 464 15, 643, 598 


Nis withheld to avoid disclosing individual company confidential data; included with “* Undistrib- 
u , 


A. O. Brown quarried dimension sandstone for rough architectural 
building stone. Production increased 10 percent but was 90 percent 
below 1954, the record year. 

Talc.—A merican Tale Co. mined and ground talc in Winterboro for 
insecticides, paint, textiles, and toilet preparations. Production in- 
creased 12 percent over 1959, the previous record year. 
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TABLE 10.—Crushed limestone sold or used by producers, by uses 
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! Figure withheld to avold disclosing individual company confidential data; included with “Other uses.” 
3 Includes alkali, paper, refractory, other uses, and uses indicated by footnote 1. 


Vermiculite.—Zonolite Co. exfoliated vermiculite at its plant in Bir- 
mingham, using vermiculite from out of State. 


METALS 


Aluminum.—Reynolds Metals Co. operated the Listerhill aluminum 
reduction plant in Sheffield. 

Bauxite.—R. E. Wilson Mining Co., D. M. Wilson Bauxite Co., and 
Harbison-Walker Refractories Co. mined crude bauxite in Barbour 
and Henry Counties. Production decreased 4 percent. Alabama 
ranked second in bauxite production. 

_Ferroalloys.—Shipments of ferromanganese, silicomanganese, ferro- 
silicon, and ferrophosphorus totaled 156,000 short tons valued at 
$28,710,000. 

Gold and Silver.—There had been no production of gold and silver in 
Alabama since 1946. Table 11 shows the production of gold and silver 
1830-1960. The history of gold mining in Alabama has involve 
mainly the working of the small streams in the gold-bearing area and 
the operation of one large gold mine. The greatest period of activity 
was from the discovery of gold in 1830 through 1849, when gold was 
discovered in California and the Alabama gold miners dropped their 
picks and joined the gold rush. There was sporadic placer mining at 
various times after that, but the production was small. In 1905, the 
Hog Mountain mine in Tallapoosa County opened, a cyanide mill was 
constructed, and several hundred feet of sinking and drifting were 
done. The mine operated until 1914, was idle from 1915 to 1934, and 

in operated from 1934 through 1937. This one mine furnished 
about half of the total gold and silver production of the State. Pro- 
duction since 1937, all from placer operations, has been very small. 
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TABLE 12.—M ine production of gold and silver, 1830-1960, by counties 


corr db am m D DD P PP o 


ese ar rr m p mm 


ponga... 
ted... ....... 
Total.......------ 


Iron Ore.—Shipments of iron ore decreased 2 percent and were 54 
percent below 1942, the record year. Of the total shipments, 52 percent 
were direct-shipping ore, compared with 50 percent in 1959. The 
number of active mines decreased from 35 to 31, and average usable 
production per mine increased from 119,000 to 137 000 tons. Alabama 
ranked third among the States in iron ore production. Cumulative 
shipments since 1840 totaled 358,180,000 long tons valued at $927,255,- 
000. 


Four companies mined red iron ore Henne) at four mines in 
Jefferson and Tuscaloosa Counties. Leading producers were Tennes- 
see Coal & Iron (Wenonah mine) and Woodward Iron Co. gne 
mine). Production increased 14 percent but was 58 percent below 
1949, the record year. 

Twenty operators mined brown iron ore (limonite) for iron and 
stee] at 2/ mines in 10 counties. Leading counties were Franklin and 
Pike. Leading producers were Shook & Fletcher Supply Co. (Taits 
Gap, Blackburn, and Adkins mines), U.S. Pipe oundry Co. 
(Russellville No. 15 mine), and Glenwood Mining Co., Inc. (Green. 
ville, Glenwood, and Springhill mines). Shipments decreased 36 per- 
cent and were 56 percent below 1942, the record year. 

Magnesium.—Alabama Metallurgical Corp. manufactured magne- 
sium from dolomite at Selma. 


TABLE 13.—Usable iron ore shipments, by counties 


1960 
County 
Long tons Value 
Barbour A eyo A AA 77, 068 $398, 914 
BONG eee O A ates (1) (1) 
BOR A NE IA NR AS 188, 873 1, 209, 393 
Clu ee ti 6) 

1 AAA cl A AMAN E 1 1 
1 2 ON AN 39, 633 299, 553 
aa pen RES TED NONNOPOOREVMNIISEN AEN PESE " 6 

A AA O adde 1 1 
Sb A EE ANA IR A 203, ine 1, 724, 410 
facing UA a ON 
Updistributed 2 e eelesashubo susce acc cuan 3,553, 274 | 19,848, 556 
o REA II A lega EE 4,067, 684 | 23, 511, 227 


PL da e d to avoid disclosing individual company confidential data; included with “Un- 
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TABLE 14.—Mine production and shipments of crude iron ore 


By Wars ties: erie wae 
Hera fue. 6| 214 GS FT "4 3, 317, 487 
Liracite_ 29 | 43133 4 : 27 3, 851, 000 
By mining meti E 
Open rit... a2 a1! 4531702 J 2 4, 014, 369 
Underzround. .. LLL Llllll 4| 30235678. 3 3, 154, 118 
fhiprrents from mines: Nic 
Direct to MURAT ll lll 6, 2 390 " 4 2, 097, 317 
To benefcia:172 piants......- 29| S110] 5 2 5, 060, 966 


Production: 
ICAU soo oo ea eee i lsc 
Lituonie:. ov ce User RE Enemies 
Bhipments: 
Direct shipping ore........ le. 
Concentrates and sinter.................... 


Pig Iron and Steel.— Tennessee Coal & Iron, U.S. Pipe & Foundry 
Co., Republic Steel Corp., and Woodward Iron Co. produced 3,545,000 
tons of foundry, basic] w-phosphorus, direct-casting, and malleable 
pig iron, compared with 3,658,000 tons in 1959. Value of shipments 
was $200,366,000, compared with $206,450,000 in 1959. Iron ore con- 
sumed in blast furnaces, steel mills, and agglomerating plants was 68 
percent domestic and 32 percent imported. Imports of iron ore, 
mainly from Venezuela and Chile, decreased 29 percent below 1959, 
the record year. 

Woodward Iron Co. announced plans to build an ore sintering plant 
in Woodward, Ala., as part of a $2 million program. 


REVIEW BY COUNTIES 


Mineral production was reported from 47 of the State's 67 counties, 
compared with 51 in 1959. lie counties were Jefferson, Mobile 
Le er, and Shelby, which together supplied 83 percent of the total 
value. 
eee ae Sand & Gravel Co. mined building sand and flux- 
ing gravel. 

dwin.— Production of crude petroleum from 6 oil wells was 16 
percent less than in 1959; one new producing well was drilled durin 
the TE Hinote Sand Suppl o. produced a small quantity o 
building sand and gravel. Fairhope Clay Products Co. mined miscel- 
laneous clay for heavy pay Praon 

Barbour.—H. D. Loflin, Rucker Mining Co., Davis Bros., and Glen- 
wood Mining Co. Tug; mined brown iron ore for iron and steel. R. E. 
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Wilson Mining Co. and D. M. Wilson Bauxite Co. mined bauxite for 
chemicals and refractories. Harbison-Walker Refractories Co. mined 
refractory kaolin for firebrick and block; production was nearly double 
that of 1959. The company planned to construct a plant at Eufaula 
to eliminate the long haul to Bessemer. McKenzie Construction Co. 
pla building, paving, railroad ballast, and fill sand, and building 
gravel. 


TABLE 16.—Value of mineral production in Alabama, by counties’ 


County 1959 1960 Minerals produced in 1960 in order of value 

A, A PO $119,550 | Sand and gravel. 

E AA ( ( Petroleum, sand and gravel, miscellaneous clay. 

Barbour. AAA 1 a Iron ore, bauxite, kaolin, sand and gravel. 

1401: gaan NENT le EN $118, 856 90, 661 | Coal. 

Bunt nee AA 2, 312, 146 1, 626, 264 | Coal, iron ore, cement, fire clay, sandstone. 

| 7171 471 AN ees ones 1, 439, 200 1, 209, 393 | Iron ore. 

Calbom.suciccascaeiasce 482, 019 568, 509 | Sand and gravel, fire clay, iron ore, miscet 
laneous clay. 

Cherokeb. cn iccerccacioeaiós (3) (3) Limestone, iron ore, sand and gravel, 

Chilton APA A 3) 164, 700 | Sand and gravel. 

Cheta W ee cece es 2) (3) Petroleum. 

Clarke scucncccanaconiicrenes 3) (3) Petroleum, sand and gravel. 

A NERO E PMEUNE Qs AA 

Clebum@:2 coco oc o cene O EEC 

Colbert AIR (2) (2) Limestone, native asphalt. 

Conecli c esas eder in (3 Limestone. 

(DUM. A ceva! O A E 

Covington AA (2) (2) Limestone. 

Crensha we. le (2) 299,553 | Iron ore. 

Cullman.. locom eeune 403, 329 415,249 | Coal. 

Dale. or acen 377, 203 271,681 | Sand and gravel. 

De Kalb... (3) (3) Limestone. 

¡A AA AS 3) m Sand and gravel, miscellaneous clay. 

Escambia... --------------- ) a Petroleum, sand and gravel, miscellaneous clay. 

E OWah ll eil oec oassd o (?) Limestone. 

Franklin. A 2, 267, 346 2, 326, 542 | Limestone, iron ore, sand and gravel, fire clay. 

li A (2) (2) Sand and gravel. 

e eet a en NÓ q (2) Bauxite, limestone. 

Houston. A 425 (3) Sand and gravel. 

JOCKIN inl cutee e occL 243, 204 113,300 | Limestone, coal. 

Jetierson..........-.........- 99,192, 275 | 106, 485, 039 | Coal, cement, iron ore, limestone, lime, miscel- 
laneous clay, sand and gravel, fire clay, 
sandstone. 

Levwrence........... lll... a MN APNEA ORS 

Limestone.................. 73, 853 67,080 | Limestone. 

AE A coe 104, 990 188,178 | Sand and gravel. 

¡SESTO 2... eee eee 3) (2) Limestone, miscerlaneous clav- 

BfÉngO AA y (2) Cement, limestone. 

Marion. ..-..----.--2--.-.-- 2) (2) Coal, kaolin, natural gas, 

Marshall... Lc cse oue 0) (3) Limestone. 

Mobile. ..........--.......- e (2) Petroleum, cement, oystershell, sand and 
gravel, miscellaneous clay, 

Monma AM 20, 605 23,102 | Sand and gravel. 

Montgomery... ..-..--..--. 720, 657 1,410,668 | Sand and gravel, miscellaneous clay." 

LO rr IN chee cee (2) (3) Limestone, sand and gravel. 

q PERDER PEDE 1, 128, 638 1, 724, 410 | Iron ore. 

Randolph... eee 3 1) Mica. 

¡RA (3) 497,251 | Miscellaneous clay, sand and gravel 

SCI a ee Q) (3) Cement, limestone, miscellaneous clay, fire 
clay, sand and gravel. 

Bbelby........-.-.---..--.-. 17, 255, 700 19,571,650 | Cement, lime, limestone, coal, miscellaneous 
clay, iron ore, fire clay. 

Talladega__...........-..-.- (3) Q) Marble, talc. 

yc - WIE 5, 080, 279 4, 443, 740 | Coal, iron ore, sand and gravel. 

Walker... eee 19, 953, 360 25, 482,624 | Coal, fire clay. 

Washington....-.-....-...- (2) (2) Salt, limestone, miscellaneous clay. 

Winstons. coeds ee ccs 581, 816 575, 343 | Coal. 

Undistributed..............| #49, 026, 499 49, 939, 501 

TOT AAA 3 200, 847,000 | 217,617, 000 


1 The following counties are not listed because no production was reported: Bullock, Chambers, Coffee 
Daie , Fayette, Gansta: Hale, Lamar, Lauderdale, Lowndes, Perry, Pickens, Sumter, Tallapoosa, and 
cor, 


1 Peas withheld to avoid disclosing individual company confidential data; included with “‘Undis- 
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Bibb.—Four mines produced coal ; the leading producers were W. E. 
Meacham Coal Co. (Belle Ellen No. 11 mine) and Blocton Coal Co. 
(Belle Ellen No. 9 mine). 

Blount.—Five mines produced coal; leading producers were Ala- 
bama Coal & Ore Co., Inc. (Hopewell strip mine), and Robbins Coal 
Co., Inc. (Southview strip mine). Shook & Fletcher Supply Co. 
(Taits Gap mine) mined brown iron ore for iron and steel. Cheney 
Lime € Cement Co. produced masonry and slag cements at the Gray- 
stone mill. Harbison-Walker Refractories Co. (Thermal mine) and 
Lehigh Coal Co. (Lehigh mine) produced fire clay for firebrick and 
block and for other refractories. A. O. Brown quarried a small quan- 
tity of dimension sandstone for rough architectural building stone. 

Butler. —Six companies mined brown iron ore for iron and steel; 
pees producers were Pigeon Creek Mining Co. and Woodward- 
Acree Mining Co. Total production of brown iron ore, 1929-60, was 
1,194,000 tons. 

Calhoun.— Wade Sand & Gravel Co., Inc., and John B. Lagarde, Inc., 
mined building sand and gravel. Donoho Foundry Co. mined fire 
clay for fire-clay mortar. J. E. and F. D. Brown, and Pope & Sublett 
mined brown iron ore for iron and steel; total production, 1906-60, 
was 1,355,000 tons. Agricola Brick Co. mined miscellaneous clay for 
heavy clay products. 

Cherokee.—A. E. Burgess Co., Inc. and W. S. Fowler Equipment 
Rental Co. opened new quarries and crushed limestone for riprap and 
fill Arrington Mining Co. reopened the Sidhart mine and produced 
brown iron ore for iron and steel. Wolf Creek Sand Co. mined a small 
quantity of molding sand. 

Chilton.—Southeastern Sand-Gravel Co. mined building and paving 
sand and building and fluxing gravel. 

Choctaw.—Crude petroleum production from 69 oil wells was 2 per- 
cent less than in 1959. One new producing well was drilled during 
the year. 

Clarke.—Crude petroleum production from 13 oil wells declined 85 
ercent; one new producing well was drilled during the year. Paul 

Sand & Gravel Co. mined a small quantity of building sand and gravel. 

Colbert.—Tri-State Limestone, Inc., Ralph Rogers € Co., Inc., and 
Alabama Asphaltic Limestone Co. (Maloney quarry) crushed lime- 
stone for roadstone, agstone, railroad ballast, and stone sand. Ala- 
bama Asphaltic Limestone (Margerum quarry) mined native asphalt 
for roadstone. 

Conecuh.—Conecuh Lime Co., Inc. (Evergreen quarry), crushed 
limestone for agstone. 

Covington.— Miller Lime Pit (Florala quarry) crushed limestone for 
roadstone and agstone. 

Crenshaw.—McGhee & Merrill Co., Glenwood Mining Co., Inc., and 
Davis Bros. Mining Co. mined brown iron ore for pig iron and steel; 
total production, 1939-60, was 779,000 tons. 

Cullman.—Six mines produced coal; leading producers were Mari- 
old Coal, Inc. (No. 2 Strip mine), and H. E. Drümond Coal Co., 
nc. (Drummond Strip mine). 

Dallas.—C. Pierson Cosby and Dallas Sand & Gravel Co., Inc., mined 

building, paving, molding, railroad ballast, and fill sand, and building. 
paving, filter, railroad ballast, and fluxing gravel. | 
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5 Kalb.—Pearsall Limestone, Inc., crushed limestone for concrete 
an 

Elmore.—Alabama Gravel Co. and Birmingham Slag Co. mined 
building and paving sand and building and fluxing gravel. Jenkins 
Brick Co. mined miscellaneous clay for heavy clay predic 

Escambia.—Crude petroleum production from 36 oil wells decreased 
10 percent below 1959; no new producing wells were drilled durin 
the year. Dixie Sand & Gravel Co. and Flomaton Gravel Co. min 
building and paving sand and gravel. Keego Clay Products Co. 
mined miscellaneous clay for heavy clay products. 

Etowah.—Alabama Aggregate Co. and Double R. Co. crushed lime- 
stone for concrete and roads, raprap, agstone, and fluxing stone. 

Franklin.— Alabama Limestone Co. quarried dimension limestone for 
rubble, rought architectural, and sawed and cut building stone. U.S. 
Pipe & Foundry Co. (Russellville No. 15 mine), Shook & Fletcher 
Supply Co. (Blackburn mine), and Hester & Farned mined brown 
iron ore for pig iron and steel; total production, 1902—60, was 7,241,000 
tons. Tennessee Valley Sand & Gravel Co. mined building and pav- 
ing sand and gravel and produced fire clay for fire-clay mortar. 

si a Sand Co. mined building and paving sand and 
grave 

Henry.—Harbison-Walker Refractories Co. mined bauxite for re- 
fractories. Abbeville Lime Co. crushed limestone for agstone. 

Houston.—L. C. Smith Sand & Gravel Co. and Speigner Concrete 
Block Co. mined building and fill sand. 

Jackson.—The State highway department crushed limestone for con- 
crete and roads. Widows Creek Mining Corp. (Sewannee strip 
mine) and Reames Coal Co. mined coal. 

Jefferson.—Seventy-four mines produced coal; leading mines were 
the Concord No. 1 mine (Tennessee Coal & Iron), the Maxine mine 

vere OS Corp.), and the Edgewater mine (Tennessee 
& Iron). 

Four companies produced portland cement; five companies pro- 
duced masonry cement, and Southern Cement Co. produced slag 
cement. Leading producers of portland cement were Universal At- 
las Cement Co. (Leeds mill) and I Lone Star Cement Corp. (Birming- 
ham ae Leading producers of masonry cement were Southern 
Cement Co. (North Birmingham mill) and Lone Star Cement Corp. 
(Birmingham mill). 

Tennessee Coal & Iron (Wenonah mine), Woodward Iron Co. 
(Pyne mine), and Republic Steel Corp. (Edwards mine) mined red 
iron ore for pig iron and steel. Total production of red iron ore, 
1863-1960, was 298,692,000 tons. 

Eight quarries crushed limestone for cement, roadstone, agstone, 
fluxing stone, rock dust for coal mines, lime, railroad ballast, stone 
end, (bà a) E doigt "b. M ar : 

n on uarry), cito Quarry Co. (Dolcito quarry), an 
Universal Atlas Caen Co. (Leeds quarry). 

Tennessee Coal & Iron (Ensley works) produced quicklime for 
chemical, industrial, and a gent use. 

Seven companies mined miscellaneous clay for cement and for 
heavy clay products. Leading producers were Natco Corp., Univer- 
sal Atlas t Co., and Lehigh Portland Cement Co. 
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nu & Vance Sand & Gravel Co., Inc., mined building sand and 
vel. 

Dixie Fire Brick Co., Inc., Bibby Coal, Shale & Clay Co., and W. S. 
Dickey Clay Co., mined fire clay for firebrick and block, fire-clay 
mortar, and heavy clay products. 

Universal Atlas Cement Co. and Sam P. Acton crushed sandstone 
for cement and refractories. 

Zonolite Co. exfoliated vermiculite at its plant in Birmingham, 
using materials from out of State. 

Limestone.—Limestone County Board of Revenue crushed limestone 
for concrete and roads. 

Macon.—Sharpe Sand & Gravel Co. and Tri-State Sand Co. mined 
building, paving and molding sand, and building and paving gravel. 

Madison.—Madison Limestone Co. (Pluski Pike $ Airport quarries) 
and Alabama Rock Co. crushed limestone for roadstone and agstone. 
Alabama Brick & Tile Co. and Huntsville Brick & Tile Co., Inc., 
mined miscellaneous clay for heavy clay products. 

Marengo.—Lone Star Coment Corp, produced portland cement at 
the Demopolis mill and crushed limestone for use in making cement. 

Marion.—Twenty-eight mines produced coal; leading producers 
were Brookside Pratt Mining Co. (New River strip mine), Webb Ex- 
cavating Co. (Brilliant strip UE and Self & Fowler Coal Co. (No. 
8 mine). Thomas Alabama Kaolin Co. (Hackelburg mine) mined 
kaolin for floor and wall tile, firebrick and block, fillers, and insecti- 
cides. Production of natural gas declined 67 percent. 

Marshall.—C. A. Langford crushed limestone for concrete and roads. 

Mobile.— Production of crude petroleum from 260 oil wells expanded 
43 percent; during the year, 37 new producing wells were drilled. 
Ideal Cement Co. produced portland cement at the Mobile mill, using 
oystershell dredged from Mobile Bay, and mined miscellaneous clay 
for use in making cement. Bay Towing & Dredging Co. and South- 
ern Oystershell Milling Co. dredged oystershell from Mobile Bay for 
cement, roadstone, and poultry grit. Radcliff Gravel Co., Inc., mined 
building and paving sand and gravel. 

ARES Sand & Gravel Co. mined building sand and 

avel. 

S MoatgomaiFive companies mined building and paving sand, and 
building, paving, and railroad ballast gravel; the leading producer 
was Birmingham Slag Co. (Conley and Cooks Station mines). Jen- 
kins Brick Co. and Excelsior Brick Co. mined miscellaneous clay 
for heavy clay products. 

Morgan.— Waters Construction Co. and Trinity Stone Co., Inc., 
crushed limestone for riprap, roadstone, agstone, and stone sand. 
pati Sand & Gravel Co. mined building and paving sand and 

vel. 
S Pike —Five mines produced brown iron ore for sale to iron and 
steel plants. Leading producers were Glenwood Mining Co., Inc. 
(Spring Hill mine), and Arrington Mining Co. (Brundidge mine). 

Randolph.—Dixie Mines, Inc. (1 Dixie mine), mined scrap mica; part 
of the mica was shipped to Texas, and part was ground by the company 
and shipped to consumers. J. J. New (New mine) mined a small 
quantity of sheet mica. 

Russell. —Bickerstaff Brick Co., Dixie Brick Co., and Bickerstaff 
Co., Inc., mined miscellaneous clay for heavy clay products. Con- 
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solidated Gravel Co., Inc., mined building, paving, and railroad bal- 
last sand, and buildin and paving gravel. 

St. Clair. —National Cement Co. produced masonry and portland 
cement at the Ragland mill. National Cement Co. and Birmingham 
Slag Co. crushed limestone for cement, agstone, and roadstone. Na- 
tional Cement Co. and Ragland Brick Co. mined miscellaneous clay 
for cement and heavy clay products. Riverside Clay Co. (Riverside 
and Pell City mines) mined fire clay for foundries and steelworks. 
Wolf Creek Sand Co. mined a small quantity of molding sand. 

Shelby.—Southern Cement Co. produced masonry and portland 
cements at the Calera mill. Six limekilns EE | quicklime and 
hydrated lime for agricultural, building, chemical, and industrial uses; 
leading producers were Southern Cement Co. (Roberta limekiln) and 
Longview Lime Corp. (Saginaw limekiln). Eight quarries crushed 
limestone for concrete and roads, agstone, nte cement, lime, 
riprap, fluxing stone, railroad ballast, asphalt filler, rock dust for coal 
mines, chemicals, and stone sand ; leading producers were Birmingham 
Slag Co. (Calera quarry), Southern Cement Co. (Roberta quarry), 
and Alabama Aggregates Co. (Pelham quarry). Six mines produced 
coal; leading producers were River Valley Coal Co. (River Valley 
No. 8 mine) and Alabama Red Ash Coal Co. (No. 2 mine). Southern 
Cement Co. mined miscellaneous clay for cement. Shelby Sand & 
Ore Co. mined brown iron ore for iron and steel; total production, 
1890-1960, was 1,592,000 tons. Montevallo Clay Co. mined fire clay 
for foundries and steelworks. 

alladega.—Thompson-Weinman & Co. (Hill quarry), Moretti- 
Harrah Marble Co., and Alabama Marble Co. crushed marble for ter- 
razzo and other uses. Moretti-Harrah Marble Co. and Alabama 
Marble Co. quarried dimension marble for rough interior; cut, sawed, 
and dressed interior; cut and dressed exterior; and cut, dressed monu- 
mental stone. American Talc Co. (Winterboro mine) mined a small 
quantity of talc, and ground it for insecticides, paint, textiles, toilet 
preparations, and other uses. 
oosa.— Six mines produced coal; leading producers were Twin 
Seam Mining Co. (Kellerman No. 4 strip mine) and Debardeleben 
Coal Corp. River Bank strip mine). Southeastern Coal & Iron Co. 
mined red iron ore at the Dudley mine, and Shook & Fletcher Supply 
Co. mined brown iron ore at the Adkins mine for pig iron and steel; 
total production of iron ore, 1890-1960, was 12,534,000 tons. Yazoo 
Gravel Co., Inc., Tuscaloosa Sand & Gravel Co., and Shackelford Con- 
struction Co. mined building and molding sand, and building gravel. 

Walker.—Forty-three mines produced coal; leading producers were 
Southern Electric Generating Co. (Segco No. 1 mine), Alabama 
Power Co. (Gorgas mine), and Debardeleben Coal Corp. (Waterside 
stip mine). Russell Coal & Clay Co., Natco Corp., and Aaron Clay 
Co. mined fire clay for firebrick and block. 

Washington.—Mathieson Chemical Corp. recovered salt from brine 
at its plant near McIntosh. Lone Siar Cament Corp. crushed lime- 
stone and mined miscellaneous clay, which were shipped to Louisiana 
for use in making cement. 

Winston.—McCoy Coal Co. mined coal at the Winston strip mine. 
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Alabama Limestone Co. quarried dimension limestone in Franklin 
County for rubble, rough architectural, sawed and cut dressed build- 
ing stone, and for curbing and flagging. Production decreased 4 
percent and was 39 percent below 1956, the record year. 

Thompson-Weinman $ Co., Moretti-Harrah Marble Co., and Ala- 
bama Marble Co. crushed marble at Sylacauga for whiting, terrazzo, 
and other uses. Production increased 2 percent over 1959, the previous 
record year. 

Moretti-Harrah Marble Co. and Alabama Marble Co. quarried 
dimension marble for rough interior, sawed interior, and cut exterior 
and interior dressed building stone, and for cut dressed monumental 
stone. Production was about the same as in 1958, the previous record 

ear. 
Á Southern Oystershell Milling Corp. and Bay Towing & Dredging 
Co., Inc., crushed oystershell from Mobile Bay for poultry grit and 
for roadstone. Production increased 5 percent but was 50 percent 
below 1957, the record year. 

Universal Atlas Cement Co. and Sam P. Acton crushed sandstone 
for cement and refractories. Production decreased 11 percent and was 
87 percent below 1956, the record year. 


TABLE 9.—Crushed limestone sold or used by producers, by counties 


1959 
County 


Short tons 


O A E 
$673, 162 


20. 000 
133, 646 


- -——————- AA ib 


- - bap m mmo po opo momo cm o o eo cm mo "o 9 Po ooo ooo ommo 


Madison e Eee ORDRES 
A A e 


———————————— EEEE 


4, 035, 801 
4, 970, 404 
13, 189, 464 


4, 295, 473 
11, 578, 293 


5, 100, 743 
14, 092, 812 


5, 185, 867 
15, 643, 598 


ra hase withheld to avoid disclosing individual company confidential data; included with ‘‘ Undistrib- 
uted.’ 


A. O. Brown quarried dimension sandstone for rough architectural 
building stone. Production increased 10 percent but was 90 percent 
below 1954, the record year. 

Talc.—American Talc Co. mined and ground tale in Winterboro for 
insecticides, paint, textiles, and toilet preparations. Production in- 
creased 12 percent over 1959, the previous record year. 
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TABLE 10.—Crushed limestone sold or used by producers, by uses 


1959 1960 
Use Value Value 
Short tons Short tons 
Average Average 
Total per ton Total per ton 
Concrete and roads... lll s. 4, 029, 833 | $6, 395, 036 $1. 30 À $6, 990, 419 $1.22 
Ceirent rianufacture. ....-----..- 3,580,832 | 3,066, 724 . 86 ; .72 
Flucine stone ....-.-.---.-------- 1, 267,422 | 1,788, 673 1.41 1. 58 
AUS A the ce Dn meas 604, 757 913,015 1. 52 1.34 
Lime manufacture..........--..-- 833,375 | 1,113, 100 1.34 1. 16 
A quee eens E 1) (1) 1. 41 
Stone sand. LLL Lac eae ace 1 1) (1) 1. 24 
Asphalt filler. 2. ook 57,078 167, 295 2.93 4.50 
Reek dust for coal mines.......... 67, 256 285, 754 4.25 (?) 
Railroad ballast. ......---.------ (1) (1) (1) 1. 32 
Other uses A 237, 740 358, 155 1. 51 1. 67 
Tolalclncucistoedimaelcacus 11, 578, 293 | 14,092, 812 1. 22 15, 643, 598 1.19 


! Fizire withheld to avoid disclosing individual company confidential data; included with “Other uses.” 
3 Inciudes alkali, paper, refractory, other uses, and uses indicated by footnote 1. 


Yermiculite.—Zonolite Co. exfoliated vermiculite at its plant in Bir- 
mingham, using vermiculite from out of State. 


METALS 


Aluminum.— Reynolds Metals Co. operated the Listerhill aluminum 
reduction plant in Sheffield. 

Bauxite.—R. E. Wilson Mining Co., D. M. Wilson Bauxite Co., and 
Harbison-Walker Refractories Co. mined crude bauxite in Barbour 
and Henry Counties. Production decreased 4 percent. Alabama 
ranked second in bauxite production. 

Ferroalloys.—Shipments of ferromanganese, silicomanganese, ferro- 
ey and ferrophosphorus totaled 156,000 short tons valued at 
28,710,000. 

Gold and Silver.—There had been no production of gold and silver in 
Alabama since 1946. Table 11 shows the production of gold and silver 
1830-1960, The history of gold mining in Alabama has involve 
mainly the working of the small streams in the gold-bearing area and 
the operation of one large gold mine. The greatest period of activity 
was from the discovery of gold in 1830 through 1849, when gold was 
discovered in California and the Alabama gold miners dropped their 
picks and joined the gold rush. There was sporadic placer mining at 
various times after that, but the production was small. In 1905, the 
Hog Mountain mine in Tallapoosa County opened, a cyanide mill was 
constructed, and several hundred feet of sinking and drifting were 
done. The mine operated until 1914, was idle from 1915 to 1934, and 
again operated from 1934 through 1937. This one mine furnished 
about half of the total gold and silver production of the State. Pro- 
duction since 1937, all from placer operations, has been very small. 
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Alabama Limestone Co. quarried dimension limestone in Franklin 
County for rubble, rough architectural, sawed and cut dressed build- 
ing stone, and for curbing and flagging. Production decreased 4 
percent and was 39 percent below 1956, the record year. 

Thompson-Weinman & Co., Moretti-Harrah Marble Co., and Ala- 
bama Marble Co. crushed marble at Sylacauga for whiting, terrazzo, 
and other uses. Production increased 2 percent over 1959, the previous 
record year. 

Moretti-Harrah Marble Co. and Alabama Marble Co. quarried 
dimension marble for rough interior, sawed interior, and cut exterior 
and interior dressed building stone, and for cut dressed monumental 
stone. Production was about the same as in 1958, the previous record 

ear. 

Southern Oystershell Milling Corp. and Bay Towing € Dredgin 
Co., Inc., crushed oystershell from Mobile Bay for poultry grit id 
for roadstone. Production increased 5 percent but was 50 percent 
below 1957, the record year. 

Universal Atlas Cement Co. and Sam P. Acton crushed sandstone 
for cement and refractories. Production decreased 11 percent and was 
87 percent below 1956, the record year. 


TABLE 9.—Crushed limestone sold or used by producers, by counties 


Short tons Value 


MN E peer ers 
$673, 162 


10.10.51 AM PEN A AA 


20. 000 
133, 646 


a ee ee ER 


TEA oo enw tee o moo oo ooo eee wee me we - ee E --- 


Matshall opaca eee ele aa 


1 
3, ae 836 4, 615, 918 
(! 1 
4, 295, 473 5, 100, 743 
11, 578, 293 14, 092, 812 


4, 970, 404 
13, 189, 464 


15, 643, 598 


role tal withheld to avoid disclosing individual company confidential data; included with “Undistrib- 
uted.’ 


A. O. Brown quarried dimension sandstone for rough architectural 
building stone. Production increased 10 percent but was 90 percent 
below 1954, the record year. 

Talc.—A merican Tale Co. mined and ground tale in Winterboro for 
insecticides, paint, textiles, and toilet preparations. Production in- 
creased 12 percent over 1959, the previous record year. 
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TABLE 10.—Crushed limestone sold or used by producers, by uses 


1960 
Value Value 
Short tons Short tons 

Average Average 

Total per tun Total per ton 
Concrete and roads , 929, $6, 395, 036 5,731,089 | $6, 990, 419 $1. 22 
Cen:ent manufacture , 580,832 | 3,066, 724 6 | 2,909,122 | 2,093, 221 .72 
Flu:ine stone 1,518,053 | 2,444, 560 1. 58 
Acstone 1,058,304 | 1,416, 050 1.34 
Lime manufacture ; 941,018 | 1,095,819 1.16 
o e ME PEE (1) 625, 483 883, 046 1. 41 
Stone sand 66, 507 82, 548 1. 24 
Asphalt Siler 44, 295 199, 328 4. 50 

Reck dust for coal mines (1) (1) (1) 

Railroad ballast (1) 19, 328 25, 550 1. 32 
Other uses 3 237, 740 : ; 246, 265 412, 457 1. 67 
Total 11, 578, 293 | 14, 092, 812 ; 13, 189, 464 | 15, 643, 598 1. 19 


l Flenre withheld to avoid disclosing individual company confidential data; included with “Other uses.” 
2 Includes alkali, paper, refractory, other uses, and uses indicated by footnote 1. 


Vermieulite.—Zonolite Co. exfoliated vermiculite at its plant in Bir- 
mingham, using vermiculite from out of State. 


METALS 


Aluminum.—Reynolds Metals Co. operated the Listerhill aluminum 
reduction plant in Sheffield. 

Bauxite.—R. E. Wilson Mining Co., D. M. Wilson Bauxite Co., and 
Harbison-Walker Refractories Co. mined crude bauxite in Barbour 
and Henry Counties. Production decreased 4 percent. Alabama 
ranked second in bauxite production. 

Ferroalloys.—Shipments of ferromanganese, silicomanganese, ferro- 
silicon, and ferrophosphorus totaled 156,000 short tons valued at 
$28,710,000. 

Gold and Silver.—There had been no production of gold and silver in 
Alabama since 1946. Table 11 shows the production of gold and silver, 
1830-1960. The history of gold mining in Alabama has involved 
mainly the working of the small streams in the gold-bearing area and 
the operation of one large gold mine. The greatest period of activity 
was from the discovery of gold in 1830 through 1849, when gold was 
discovered in California and the Alabama gold miners dropped their 
picks and joined the gold rush. There was sporadic placer mining at 
various times after that, but the production was small. In 1905, the 
Hog Mountain mine in Tallapoosa County opened, a cyanide mill was 
constructed, and several hundred feet of sinking and drifting were 
done. The mine operated until 1914, was idle from 1915 to 1934, and 
a operated from 1934 through 1937. This one mine furnished 
about half of the total gold and silver production of the State. Pro- 
duction since 1937, all from placer operations, has been very small. 
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TABLE 11.—Mine production of gold and silver, 1830-1960 


Gold Silver Total 
Year 
Value Troy ounces Value Troy ounces 

pete A ieee ok $373,075 15. ec A 18, 052 $373, 075 

188l EP een eR 1;000 AI leveeweeecece 48 1,000 
S: SOSE EEEE 3, 500 PIO AN 169 3, 500 
1883- IA 60001... s 220000... 290 6, 000 
IB EM AR 5,000 fee A 242 5, 000 
1885 eae eae aoe 6,000 |... 0.22.2... 290 6, 000 
1886... oro eere eene 4000 [Lesen AAA 194 4, 000 
1887... Ve eias 2, 500 |......... PERL A 121 2, 500 
po AA 5, 600 |...... CA EEN: 271 5, 600 
p: ol IS 2, 539 71 $100 200 2, 639 
MONO oca 2,110 AA A iaa 105 2,170 
180 AA dori 2, 245 AS RA 109 2, 245 
17 AAA 2, 419 20 26 137 2, 445 
1808. lolo. 022-2. 0, 362 A PA 308 6, 382 
18984... ooh Re 4, 092 66 85 264 4,177 
NOG AA AAN MN AAA AMIA 236 4, 878 
E A elena a en 5,700 ARIAS ec ce 275 5, 700 
EC AM UR 7, 400 100 129 458 7, 529 
¿> AAN 5, 000 100 129 342 5,129 
1899..................... 4, 800 100 129 308 4, 429 
1900... Le codec 1, 900 100 129 192 2, 029 
1901. A 3,100 100 129 250 3, 229 
WO AAA 2, 500 100 129 219 2, 029 
¡1 AAA 4, 400 49 63 282 4, 463 
19004... o. 29, 300 200 116 1,617 29, 416 
1905...... RN 41, 500 800 183 2, 308 41,683 
0 A sok. 23, 500 100 68 1,237 23, 568 
2 || 7 AAN A 27, 400 600 400 1, 925 27, 800 
1908. eue 41, 200 400 200 2, 393 41, 400 
1909....................-. 29, 200 200 100 1,013 29, 300 
1010 noe n1 82, 900 300 200 1,892 33, 100 
WM a S 18, 916 171 91 1, 086 19, 007 
1] e AA 16, 724 168 103 97 16, 827 
A -0 .- 11,094 117 72 654 11, 166 
1014... A eni 11,970 119 73 698 12, 043 
108 AMA 5, 243 12 6 206 5, 249 
¡7 RA NO AN 8, 650 53 35 471 8, 685 
1011... AAA 2. 202 AA PA 109 2, 202 
1018... css TOU PRA ecctieceseve 89 797 
1919 LOIDLIPPTIMMPIIZISPPITPPPEIJLIIIIITIISIIIZIIZIZSRIITTITMIAIBISLIIPIPTETTIITITITIILII ddl. IIIJ E Bux hib Ll disse UR a 
117 AAA 296 9 10 2 306 
1011-22: e ÓN PAP AAA AAA AA AMIA e 
pL +. AAA A men Ea 6 114 1 1 7 115 
10M IR AA, PRA A AE A POR AO A ‘Cosas 
19009... osse 10 203 1 1 11 204 
10002 AAA 2 450 3 1 25 451 
j|) REN 20 407 3 1 2 408 
1982..................... 69 1, 423 10 3 79 1, 426 
poc RIED 4 NAAA ARA 4 101 
pL AAA 2, 781 97,186 361 233 3,142 97, 419 
o SAA 2, 227 77, 953 401 288 2, 628 78, 241 
0 ea ea ee Rares 4, 726 165, 410 869 078 5, 595 1606, 083 
Dor PEN MR 2, 460 096 457 853 2,917 86, 449 
10885. o o ÓN 41 1, 435 4 3 45 3, 438 
E A coll. 3 105i udcunucumsd ar cee ek 8 105 
1940 AAA rm 5 175 3 2 8 177 
ipo) AAA 30 1,050 3 2 83 1, 052 
I0 AAA eet sees 1 BO) A seed am 1 35 
OG A E PP AAA A APA 
1 AA 5 175 1 1 6 176 
1048... Ss see 1 OG eemper vC 1 35 
pores A A, AA AAA AAA A EA ae 
OCR cs cee 1, 198, 985 5, 678 4, 267 55,178 1, 203, 282 
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TABLE 12.—Mine production of gold and silver, 1830-1960, by counties 


Iron Ore.—Shipments of iron ore decreased 2 percent and were 54 
percent below 1942, the record year. Of the total shipments, 52 percent 
were direct-shipping ore, compared with 50 percent in 1959. The 
number of active mines decreased from 35 to 31, and average usable 
production per mine increased from 119,000 to 137 000 tons. Alabama 
ranked third among the States in iron ore production. Cumulative 
ri since 1840 totaled 358,180,000 long tons valued at $927,255,- 


Four companies mined red iron ore ea at four mines in 
Jefferson and Tuscaloosa Counties. Leading producers were Tennes- 
see Coal & Iron (Wenonah mine) and Woodward Iron Co. fa 
mine). Production increased 14 percent but was 58 percent below 
1942, the record year. 

Twenty operators mined brown iron ore (limonite) for iron and 
steel at 27 mines in 10 counties. Leading counties were Franklin and 
Pike. Leading producers were Shook € Fletcher Supply Co. (Taits 
Gap, Blackburn, and Adkins mines), U.S. Pipe oundry Co. 
(Russellville No. 15 mine), and Glenwood Mining Co., Inc. (Green- 
ville, Glenwood, and Springhill mines). Shipments decreased 36 per- 
cent and were 56 percent below 1942, the record year. 

Magnesium.—Alabama Metallurgical Corp. manufactured magne- 
sium from dolomite at Selma. 


TABLE 13.—Usable iron ore shipments, by counties 


SO OOO OSE O28 SSE CES SASTATDETDERBRSEBA STF EBT AB a eZee ae 


Tar ar aces och A seed A cea oes 
Undistributed 


l withheld to avoid disclosing individual company confidential data; included with “Un- 
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TABLE 14.—Mine production and shipments of crude iron ore 


en e PÓ———" I — —MÜ 


Mine production: 


By varleties: HEN 
Hernülltüs acces cla ciceconclursessedcsuemaadede a. 74 3, 317, 487 
philo eR senses 4 T 2 3, 851, 000 
By mining methods: 
A tech eee A uan dod q 28 4, 014, 369 
Underpround.... aallaolonese me nuove He Reda a 53 3, 154, 118 
Shipments from mines: 2x 
Direct to consumers..........-- Lll cle cce er cea 4 2, 097,317 
To beneficiation plants............--.-..----------- Fo al 5, 060, 966 
TABLE 15.—Usable iron ore production and shipments 
1959 1960 
Iron content, Iron content, 
Long tons natural Long tons natural 
(percent) (percent) 
Production: 
Tennis la 2, 803, 278 36 3, 206, 911 37 
TAMON Gees oe ne Behe kes 1, 362, 046 46 1, 028, 548 45 
Shipments 
Direct shipping ore......................-.. 2, O88, 390 36 2, 097, 317 37 
Concentrates and sinter. ................... 2, 076, 934 42 1, 970, 367 45 


Pig Iron and Steel.—Tennessee Coal & Iron, U.S. Pipe & Foundry 
Co., Republic Steel Corp., and Woodward Iron Co. produced 3,545,000 
tons of foundry, basic, low-phosphorus, direct-casting, and malleable 
pig iron, compared with 3,658,000 tons in 1959. Value of shipments 
was $200,366,000, compared with $206,450,000 in 1959. Iron ore con- 
sumed in blast furnaces, steel mills, and agglomerating plants was 68 
percent domestic and 32 percent imported. Imports of iron ore, 
mainly from Venezuela and Chile, decreased 29 percent below 1959, 
the record year. 

Woodward Iron Co. announced plans to build an ore sintering plant 
in Woodward, Ala., as part of a $2 million program. 


REVIEW BY COUNTIES 


Mineral production was reported from 47 of the State's 67 counties, 
compared with 51 in 1959. Leading counties were Jefferson, Mobile, 
n er, and Shelby, which together supplied 83 percent of the total 
value. 

Autauga.—Dallas Sand & Gravel Co. mined building sand and flux- 
ing gravel. 

Baldwin.—Production of crude petroleum from 6 oil wells was 16 
percent less than in 1959; one new producing well was drilled durin 
the year. Hinote Sand Supply Co. produced a small quantity o 
building sand and gravel. Fairhope Clay Products Co. mined miscel- 
laneous clay for heavy clay products. 

Barbour.—H. D. Loflin, Rucker Mining Co., Davis Bros., and Glen- 
wood Mining Co., Inc., mined brown iron ore for iron and steel. R. E. 
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Wilson Mining Co. and D. M. Wilson Bauxite Co. mined bauxite for 
chemicals and refractories. Harbison-Walker Refractories Co. mined 
refractory kaolin for firebrick and block; production was nearly double 
that of 1959. The company planned to construct a plant at Eufaula 
to eliminate the long haul to Bessemer. McKenzie Construction Co. 
pun building, paving, railroad ballast, and fill sand, and building 
gravel. 


TABLE 16.—Value of mineral production in Alabama, by counties! 


County 1959 1960 Minerals produced in 1960 in order of value 

A AMAS AA $119,550 | Sand and gravel. 

Bald Winco caconcioscicsón. (3) @ Petroleum, sand and gravel, miscellancous clay. 

Barbour. .....---2--0---..-- (3) (3 Iron ore, bauxite, kaolin, sand and gravel. 

A ee ee eee $118, 856 90, 664 | Coal. 

blink eoeconcezcocduuece 2, 342, 146 1, 626, 264 | Coal, iron ore, cement, fire clay, sandstone. 

A RN TENE CRRUE 1, 439, 200 1, 209, 393 | Iron ore. 

A soie de uae mas ae 482, 619 568, 509 | Sand and gravel, fire clay, iron ore, miscel 
laneous clay. 

rol AAA (3) (?) Limestone, iron ore, sand and gravel, 

CHllün.cooezeduct esce mec i) 164, 700 | Sand and gravel. 

¡Br AAA a (2) Petroleum. 

OIE d AM RA (3) (3) Petroleum, sand and gravel. 

Cu A SERE AER O PR 

Cle^urne.. me.. -2 Q) A 

Colbert. i22. clen2sesexesces (3) (2) Limestone, native asphalt. 

Cornecull. ricas 1) (2) Limestone. 

COUR A "A ——laenzesleczaxue 

Covingt0n nico coorone=acidsi (2) (3) Limestone. 

SIA MA (3) 299, 553 | Iron ore. 

Cullmán O 403, 329 415,249 | Coal. 

Dar aS. .olccacz.nessesdusac 377, 203 271,681 | Sand and gravel. 

De Kalb. aec -.. zem mece (1) (2) Limestone. 

EMO. as deco e (2) Sand and gravel, miscellaneous clay. 

Escambla loelllelleeec 1) (3) Petroleum, sand and gravel, miscellaneous clay. 

btowal:. acacia 2) (3) Limestone. 

Frankl. doncoccsracacins 2, 267, 346 2, 326, 542 | Limestone, iron ore, sand and gravel, fire clay. 

Cr occ 3) (2 Sand and gravel. 

da A uextereicecan 2) (2 Bauxite, limestone. 

ITA AA 34, 425 (2) Sand and gravel. 

Jackson ccc cc cece aces 243, 204 113, 300 | Limestone, coal. 

Jetlerson__.....-...----.--.- 99,192,275 | 106, 485, 03Y | Coal, cement, iron ore, limestone, lime, miscel- 
laneous clay, Sand and gravel, fire clay, 
Sandstone, 

Lawrence....-...-----.-----) 3 — [L.L..-.-.-. 

Limestone.................- 73, 853 67,080 | Limestone. 

MOON. A lows loses 104, 990 188,173 | Sand and gravel. 

ENT 2 eee eee E (2) Limestone, misce:laneous clav- 

Marengo........--..-.--.... 2) (2) Cement, limestone. 

Marion- c.e... -..-...--...-.-. (2) (2) Coal, kaolin, natural gas, 

Marshall. o.oo ltl (2) (?) Limestone. 

Moblla. 2. roraidcano () (2) Petroleum, cement, oystershell, sand and 
gravel, miscellaneous clay. 

Monroe... .....-.-----..---- 20, 605 23,102 | Sand and gravel. 

Montgomery... ....-..----- 720, 657 1, 410, 668 | Sand and gravel, miscellaneous clay." 

NOP ANG St occas et ae (2) () Limestone, sand and gravel. 

Pie. o s o s Sse 1, 128, 638 1, 724, 410 | Iron ore. 

Randolph.....--.-----.-...- (3) (2) Mica. 

Russell... eee e een S 497,251 | Miscellaneous clay, sand and gravel 

BtClalr AA e (2) Cement, limestone, miscellaneous clay, fire 
clay, sand and gravel. 

11 ae ee ee 2- 17, 255, 700 19, 571,650 | Cement, lime, limestone, coal, miscellaneous 
clay, fron ore, fire clay. 

Talladega.................-- (3) (1) Marble, talc. 

Tuscalo0bA c err ee eee ene 5, 080, 279 4, 443,740 | Coal, iron ore, sand and gravel. 

MI coelecusodcescecs 19, 953, 360 25, 482,624 | Coal, fire clay. 

Washington. .......2.222..- (2) (2) Salt, limestone, miscellaneous clay. 

Winston... eee eee eee 581, 816 575, 343 | Coal. 

Undistributed.............- 3 49, 026, 499 49, 939, 501 

¿le AAA 3 200, 847,000 | 217,617,000 


! Tbe following counties are not listed because no production was reported: Bullock, Chambers, Coffee 
mb. Fayette, Geneva, Hale, Lamar, Leuderdale, Lowndes, Perry, Pickens, Sumter, Tallapoosa, and 


cor. 
a withheld to avoid disclosing individual company confidential data; included with ““Undis- 
! Revised figure. 
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Bibb.—Four mines produced coal; the leading producers were W. E. 
Meacham Coal Co. (Belle Ellen No. 11 mine) and Blocton Coal Co. 
(Belle Ellen No. 9 mine). 

Blount.—Five mines produced coal; leading producers were Ala- 
bama Coal & Ore Co., Inc. (Hopewell strip mine), and Robbins Coal 
Co., Inc. (Southview strip mine). Shook & Fletcher Supply Co. 

Taits Gap mine) mined brown iron ore for iron and steel. Cheney 
ime & Cement Co. produced masonry and slag cements at the Gray- 
stone mill. Harbison-Walker Refractories Co. (Thermal mine) and 
Lehigh Coal Co. (Lehigh mine) produced fire clay for firebrick and 
block and for other refractories. A. O. Brown quarried a small quan- 
tity of dimension sandstone for rough architectural building stone. 

Butler.—Six companies mined brown iron ore for iron and steel; 
o Ponas were Pigeon Creek Mining Co. and Woodward- 
Acree Mining Co. Total production of brown iron ore, 1929-60, was 
1,194,000 tons. 

Calhoun.— Wade Sand & Gravel Co., Inc., and John B. Lagarde, Inc., 
mined building sand and gravel. Donoho Foundry Co. mined fire 
clay for fire-clay mortar. J. E. and F. D. Brown, and Pope & Sublett 
mined brown iron ore for iron and steel; total production, 1906-60, 
was 1,355,000 tons. Agricola Brick Co. mined miscellaneous clay for 
heavy clay products. 

Cherokee.—A. E. Burgess Co., Inc. and W. S. Fowler Equipment 
Rental Co. opened new quarries and crushed limestone for riprap and 
fill. Arrington Mining Co. reopened the Sidhart mine and produced 
brown iron ore for iron and steel: Wolf Creek Sand Co. mined a small 
quantity of molding sand. 

Chilton.— Southeastern Sand-Gravel Co. mined building and paving 
sand and building and fluxing gravel. 

Choctaw.—Crude petroleum production from 69 oil wells was 2 per- 
a less than in 1959. One new producing well was drilled during 
tne year. 

Clarke.—Crude petroleum production from 13 oil wells declined 85 
yd one new producing well was drilled during the year. Paul 

and & Gravel Co. mined a small quantity of building sand and gravel. 

Colbert.—Tri-State Limestone, Inc., Ralph Rogers & Co., Inc., and 
Alabama Asphaltic Limestone Co. (Maloney quarry) crushed lime- 
Stone for roadstone, agstone, railroad ballast, and stone sand. Ala- 
bama Asphaltic Limestone (Margerum quarry) mined native asphalt 
for roadstone. 

Conecuh.—Conecuh Lime Co. Inc. (Evergreen quarry), crushed 
limestone for agstone. 

Covington.—Miller Lime Pit (Florala quarry) crushed limestone for 
roadstone and agstone. 

Crenshaw.—McGhee & Merrill Co., Glenwood Mining Co., Inc., and 
Davis Bros. Mining Co. mined brown iron ore for pig iron and steel ; 
total production, 1939-60, was 779,000 tons. 

Cullman.—Six mines produced coal; leading producers were Mari- 
gold Coal, Inc. (No. 2 Strip mine), and H. E. Doaa d Coal Co., 

c. (Drummond Strip mine). 

Dallas.—C. Pierson Cosby and Dallas Sand & Gravel Co., Inc., mined 
building, paving, molding, railroad ballast, and fill sand, and building. 
paving, filter, railroad ballast, and fluxing gravel. 
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Je O Limestone, Inc., crushed limestone for concrete 
and roads. 

Elmore.—Alabama Gravel Co. and Birmingham Slag Co. mined 
building and paving sand and building and fluxing gravel. Jenkins 
Brick Co. mined miscellaneous clay for heavy clay products. 

Escambia.—Crude petroleum production from 36 oil wells decreased 
10 percent below 1959; no new producing wells were drilled durin 
the year. Dixie Sand & Gravel Co. and Flomaton Gravel Co. min 
building and paving sand and gravel. Keego Clay Products Co. 
mined miscellaneous clay for heavy clay products. 

Etowah.—Alabama A ggregate Co. and Double R. Co. crushed lime- 
stone for concrete and roads, raprap, agstone, and fluxing stone. 

Franklin.—A labama Limestone Co. quarried dimension limestone for 
rubble, rought architectural, and sawed and cut building stone. U.S. 
Pipe $ id Co. (Russellville No. 15 mine), Shook & Fletcher 
Supply Co. (Blackburn mine), and Hester & Farned mined brown 
iron ore for pig iron and steel; total production, 1909-60, was 7,241,000 
tons Tennessee Valley Sand & Gravel Co. mined building and pav- 
ing sand and gravel and produced fire clay for fire-clay mortar. 

iE Sand do. mined building and paving sand and 
grave 

Henry.—Harbison-Walker Refractories Co. mined bauxite for re- 
fractories. Abbeville Lime Co. crushed limestone for agstone. 

Houston.—L. C. Smith Sand & Gravel Co. and Speigner Concrete 
Block Co. mined building and fill sand. 

Jackson.—The State highway department crushed limestone for con- 
crete and roads. Widows Creek Mining Corp. (Sewannee strip 
mine) and Reames Coal Co. mined coal. 

Jefferson.—Seventy-four mines produced coal; leading mines were 
the Concord No. 1 mine (Tennessee Coal & Iron), the Maxine mine 
Saye oo Corp.), and the Edgewater mine (‘Tennessee 

& Iron). 

Four companies produced portland cement; five companies pro- 
duced masonry cement, and Southern Cement Co. produced slag 
cement. Leading producers of portland cement were Universal At- 
las Cement Co. (Leeds mill) and I Lone Star Cement Corp. (Birming- 
ham wee Leading producers of masonry cement were Southern 
Cement Co. (North Birmingham mill) and Lone Star Cement Corp. 
(Birmingham mill). 

Tennessee Coal & Iron (Wenonah mine), Woodward Iron Co. 
(Pyne mine), and Republic Steel Corp. (Edwards mine) mined red 
iron ore for pig iron and steel. Total production of red iron ore, 
1863-1960, was 298,692,000 tons. 

Eight quarries crushed limestone for cement, roadstone, agstone, 
fluxing stone, rock dust for coal mines, lime, railroad ballast, stone 
sand, and refractories. Leading producers were Tennessee Coal & 
Iron (Dolonah quarry), Dolcito Quarry Co. (Dolcito quarry), and 
Universal Atlas Cement Co. (Leeds quarry). 

Tennessee Coal & Iron (Ensley works) produced quicklime for 
chemical, industrial, and nm use. 

Seven companies mined miscellaneous clay for cement and for 
heavy clay products. Leading producers were Natco Corp., Univer- 
sal Atlas nt Co., and Lehigh Portland Cement Co. . 
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Mira & Vance Sand & Gravel Co., Inc., mined building sand and 
vel. 

Dixie Fire Brick Co., Inc., Bibby Coal, Shale & Clay Co., and W. S. 
Dickey Clay Co., mined fire clay for firebrick and block, fire-clay 
mortar, and heavy clay products. 

Universal Atlas Cement Co. and Sam P. Acton crushed sandstone 
for cement and refractories. 

Zonolite Co. exfoliated vermiculite at its plant in Birmingham, 
using materials from out of State. 

Limestone.—Limestone County Board of Revenue crushed limestone 
for concrete and roads. 

Macon.—Sharpe Sand & Gravel Co. and Tri-State Sand Co. mined 
building, paving and molding sand, and building and paving gravel. 

Madison.—Madison Limestone Co. (Pluski Pike & Airport quarries) 
and Alabama Rock Co. crushed limestone for roadstone and agstone. 
Alabama Brick & Tile Co. and Huntsville Brick & Tile Co., Inc., 
mined miscellaneous clay for heavy clay products. 

Marengo.—Lone Star Cement Corp. produced portland cement at 
the Demopolis mill and crushed limestone for use in making cement. 

Marion.—T' wenty-eight mines produced coal; leading producers 
were Brookside-Pratt Mining Co. (New River strip mine) , Webb Ex- 
cavating Co. (Brilliant strip mne , and Self & Fowler Coal Co. (No. 
3 mine). Thomas Alabama Kaolin Co. (Hackelburg mine) mined 
kaolin for floor and wall tile, firebrick and block, fillers, and insecti- 
cides. Production of natural gas declined 67 percent. 

Marshall.—C. A. Langford crushed limestone for concrete and roads. 

Mobile.— Production of crude petroleum from 260 oil wells expanded 
49 percent; during the year, 37 new producing wells were drilled. 
Ideal Cement Co. produced portland cement at the Mobile mill, using 
oystershell dredged from Mobile Bay, and mined miscellaneous clay 
for use in making cement. Bay Towing & Dredging Co. and South- 
ern Oystershell Milling Co. dredged oystershell from Mobile Bay for 
cement, roadstone, and poultry grit. Radcliff Gravel Co., Inc., mined 
building and paving sand and gravel. 

OS Sand & Gravel Co. mined building sand and 
gravel. 

Montgomery.—F ive companies mined building and paving sand, and 
building, paving, and railroad ballast gravel; the leading producer 
was Birmingham Slag Co. (Conley and Cooks Station mines). Jen- 
kins Brick Co. and Excelsior Brick Co. mined miscellaneous clay 
for heavy clay products. 

Morgan.— Waters Construction Co. and Trinity Stone Co., Inc. 
crushed limestone for riprap, roadstone, agstone, and stone sand. 
E Sand & Gravel Co. mined building and paving sand and 
gravel. 

Pike.—Five mines produced brown iron ore for sale to iron and 
steel plants. Leading producers were Glenwood Mining Co., Inc. 
(Spring Hill mine), and Arrington Mining Co. (Brundidge mine). 

Randolph.—Dixie Mines, Inc. (1 Dixie mo: mined scrap mica; part 
of the mica was shipped to Texas, and part was ground by the compan 
and shipped to consumers. J. J. New (New mine) mined a sma 
quantity of sheet mica. 

Russell.— Bickerstaff Brick Co., Dixie Brick Co., and Bickerstaff 
Co., Inc., mined miscellaneous clay for heavy clay products. Con- 
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solidated Gravel Co., Inc., mined building, paving, and railroad bal- 
last sand, and building and paving gravel. 

St. clair- National Cement Co. produced masonry and portland 
cement at the Ragland mill. National Cement Co. and Birmingham 
Slag Co. crushed limestone for cement, agstone, and roadstone. Na- 
tional Cement Co. and Ragland Brick Co. mined miscellaneous clay 
for cement and heavy clay products. Riverside Clay Co. (Riverside 
and Pell City mines) mined fire clay for foundries and steelworks. 
Wolf Creek Sand Co. mined a small quantity of molding sand. 

Shelby.—Southern Cement Co. produced masonry and portland 
cements at the Calera mill. Six limekilns olaa quicklime and 
hydrated lime for agricultural, building, chemical, and industrial uses; 
leading producers were Southern Cement Co. (Roberta limekiln) and 
Longview Lime Corp. (Saginaw limekiln). Eight quarries crushed 
limestone for concrete and roads, agstone, ap eo cement, lime 
riprap, fluxing stone, railroad ballast, asphalt filler, rock dust for coal 
mines, chemicals, and stone sand ; leading producers were Birmingham 
Slag Co. (Calera quarry), Southern Cement Co. (Roberta quarry), 
and Alabama Aggregates Co. (Pelham quarry). Six mines produced 
coal; leading producers were River Valley Coal Co. (River Valley 
No. 8 mine) and Alabama Red Ash Coal Co. (No. 2 mine). Southern 
Cement Co. mined miscellaneous clay for cement. Shelby Sand & 
Ore Co. mined brown iron ore for iron and steel; total production, 
1890-1960, was 1,592,000 tons. Montevallo Clay Co. mined fire clay 
for foundries and steelworks. 

Talladega.—Thompson-Weinman & Co. (Hill quarry), Moretti- 
Harrah Marble Co., and Alabama Marble Co. crushed marble for ter- 
razzo and other uses. Moretti-Harrah Marble Co. and Alabama 
Marble Co. quarried dimension marble for rough interior; cut, sawed, 
and dressed interior; cut and dressed exterior; and cut, dressed monu- 
mental stone. American Talc Co. (Winterboro mine) mined a small 
quantity of talc, and ground it for insecticides, paint, textiles, toilet 
preparations, and other uses. 

oosa.—Six mines produced coal; leading producers were Twin 
Seam Mining Co. (Kellerman No. 4 strip mine) and Debardeleben 
Coal Corp. (River Bank strip mine). Southeastern Coal & Iron Co. 
mined red iron ore at the Dudley mine, and Shook & Fletcher Supply 
Co. mined brown iron ore at the Adkins mine for pig iron and steel; 
total Poa of iron ore, 1890-1960, was 12,534,000 tons. Yazoo 
Gravel Co., Inc., Tuscaloosa Sand & Gravel Co., and Shackelford Con- 
struction Co. mined building and molding sand, and building gravel. 

Walker.—Forty-three mines produced coal; leading producers were 
Southern Electric Generating Co. (Segco No. 1 mine), Alabama 
Power Co. (Gorgas mine), and Debardeleben Coal Corp. (Waterside 
strip mine). Russell Coal & Clay Co., Natco Corp., and Aaron Clay 
Co. mined fire clay for firebrick and block. 

Washington.—Mathieson Chemical Corp. recovered salt from brine 
at its plant near McIntosh. Lone Star Cement Corp. crushed lime- 
stone and mined miscellaneous clay, which were shipped to Louisiana 
for use in making cement. 

Winston. —McCoy Coal Co. mined coal at the Winston strip mine. 


The Mineral Industry of Alaska 


This chapter has been prepared under a cooperativo agreement for the collection of min- 
eral data, except mineral fuels, between the Bureau of Mines, U.S. Department of tho In- 
terior, and the Department of Natural Resources, State of Alaska. 


By Kevin Malone,’ Phil R. Holdsworth,? and Ruth Robotham ° 
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EVELOPMENTS in the oil and gas fields on Kenai Peninsula in 
D Alaska were the outstanding features of the mineral industry of 
the Statein 1960. Systematic drilling in the Swanson River and 
Soldatna Creek units by Standard Oil Co. of California resulted in 
13 new oil wells and 1 gas well. Union Oil Co. of California and Ohio 
Oil Co. brought in an additional well in their Kenai unit (Kali- 
fonsky Beach). In the first sien icant discovery by an independent 
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in Alaska in almost 60 years, Halbouty Alaska Oil Co. and King Oil, 
Inc., brought in gas-discovery well No. 1B at West Fork, some 6 miles 
south of Soldatna Creek and 16 miles northeast of the Union-Ohio 
Kenai unit. In October, Standard of California and Richfield Oil 
Corp. began operating a 20-mile crude-oil line from the Swanson 
River field to tidewater at Nikiski. ee 

The Anchorage Natural Gas Corp. gasline from the Kenai unit 
to Anchorage was partly laid; unusual difficulties in crossing Turn- 
again Arm forced a delay in completing this section until 1961. 

Value of mineral production in Alaska increased 7 percent over 
1959. The substantial gain in value of petroleum and natural gas, 
coupled with increases in value of output of coal, sand and gravel, 
stone, and mercury, more than offset a sizable decrease in gold 
production. 

Coal replaced gold as the leading mineral commodity with 29 per- 
cent of total value. Gold, with 27 percent, and sand and gravel, with 
25 percent, were next. Value of petroleum and natural gas increased 
from less than 2 percent of total mineral production in 1959 to almost 
6 percent in 1960. These four commodities supplied 87 percent of 
mineral production in the State; mercury output, almost entirely 
from the Red Devil mine, Kuskokwim River region, supplied 4 per- 
cent. The Red Devil mine furnished 13 percent of the Nation’s do- 
mestic mercury, placing Alaska third among the mercury-producing 
States. Goodnews Bay Mining Co., operating placers near Platinum 
in the southwestern part of the Kuskokwim River region, maintained 
em position as the only producer of primary platinum in the United 

tates. 


TABLE 1.—Mineral production in Alaska * 


1959 


Mineral 
(Inv. a rei cu o cni fur short tons.. 
Coal, bituminous................ thousand short tons... 
Copper (recoverable content of ores, etc.) .. short tons... 
Gold (recoverable content of ores, etc.)..troy ounces... 
Mercor Vv A A iaa pu 76-pound flasks.. 
Natural gas............-..... l.l... million cuble feet... 
Petroleum (crude).......... thousand 42-eallon barrels. . 


Sand and gravel.................. thousand short tons... 
Silver (recoverable content of ores, etc.) 

thousand troy ounces.. 

JA AA Suntec es thousand short tons... 

Value of items that cannot be disclosed: Gem stones, 

platinum-group metals, and urantum; lead (1960), 

And Peat A II A lenea aie aa 


Tota Alas Gatos sseensesosccs oss AA 


- 1 ED as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 
2 Preliminary figure. 


Exploration expenditures for metals and nonmetals increased 63 
percent over 1959. Activities in Southeastern Alaska, where iron, 
copper, nickel, and limestone deposits were being investigated, sup- 
plied a large part of the increase. Work on the Ruby Creek copper 


O) 
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TABLE 2.—Expenditures by major companies for exploration and prospecting 


(Thousand dollars) 
Expenditures 
Type and region 
1959 1960 
Metals exploration: 
Southeastern A A tortie Sco o E E E UD $750 $1, 300 
Copper River and Prince William Sound....................... ce ll llll- 4 
Kuskokwim River and Yukon River.......................... . Lc ll... 225 85 
Northwestern A ASKS. <6 oes eee oo a 260 400 
On ge exploration and development:! — © : = 
and gas ration and dev ment: 
bash ea e NN ld eee A DeC INDEM UE 30, 798 35, 000 
Tollil..oieciasbccadcieisaezsoeciudwsDuescdaa sed ES E EE S EAS 32, 083 37, 100 


! Includes production expenditures. 
Bource: Division of Mines and Minerals, Department of Natural Resources, Alaska. 


TABLE 3.—Coastwise receipts and foreign mineral trade 


1958 1959 
Commodity 
Coastwise|Imports| Exports| Coastwise| Imports|Exports 
receipts receipts 
Anthracite, bituminous coal and lignite, coal and 
coke briquettes, and coke.......... -short tons... 798 140 |........ 857 30 |......-- 
Motor fuel and gasoline.......- thousand barrels... 31:790 1.225 len 2, 328 T AS 
Gas, oil, distillate, and residual fuel oil..... do.... 4, 089 |........ () 4373 EDS 2222292 
Petroleum asphalt................... -short tons..| 11,980 |........]........ 4.420 A ua 
Labricating oil and gresses.... thousand barrels.. 65 ERES A CN REA ES 
etroleum products, not elsewhere classified 
ousand barrels.. 2/73 A, AA 146 13 met 
Baflding cement... ............ 876-pound barrels..| 226,605 | 1,477 |........ 302, 426 154 |... 
Building, monument, and other stone mfgrs., not 
elsewhere classifiod................- -short tons.. 2,953 A PRA 8,499 |... AA 
Clays and earth. . Lc c lc ccce e rer eee ne do.... 1:819. 23. PE 1, 340 78A |.....-.- 
Brick and AAA 2...222202222... do.... 1,220 |... -|-------- 1,910 AA ancacese 
BU AAA =... do... ales 0, 233 lociones 8,110 |........ 
Sand, gravel, and crushed rock, including lim 
ls EROR TRO RORIS MERERI E short tons..| 83,737 |........]........ T30 M A A 
Iron ore and concentrates..................- Done. 194 ARS AA bs WA MOS 
Iron and steel scrap. ........-..--.....------ do.... 427 |........ 9, 525 524 |........ 6, 257 
Iron and steel products..................... do....| 26,505 | 1,497 |........ 31,370 |--.---.-|----. 
Aluminum metal and alloys in crude snd semi- 
fabricated forms....-.......-...-... ort tons.. 312 easda 307 AAN 
Copper semifabricated form8............... do.... 84 EA A 532 [:csssecalüccWeses 
Lead and lead-bese alloys in crude and semi- 
fabricated forms...............-..-- short tons.. A, PA W AAA AA 
Other nonferrous ores, concentrates, metals and 
scrap, except precious, in crude and semifabri- 
cated forms... Ll ll ll lc ll. short tons.. | nus t I6 A A 
ertilizer materials. .............. ll lll ne do.... 1, 240 1, 598 |........ 1, 417 956 |.....--- 


1 Lees than 1,000 barrels. 


Source: Waterborne Commeroe of the United States, Part 4, Pacific Coast, Alaska, and Pacific Islands, 
calendar years, 1958-50, by the U.8. Army Corps of Engineers. 


deposit, Northwestern Alaska region, also was at a higher pace than 
in 1959. 

Employment.—Activity at 181 mining and oe operations fur- 
nished employment for 1,715 men in 1960, compared with 253 opera- 
tions and 1,733 men in 1959. Also there were 41 purely prospecting or 
exploration operations, employing 130 men. 
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Injuries.—No fatalities occurred in the mineral industry in 1960. 
Lost-time accidents increased from 79 in 1959 to 86. Time lost, not 
including allowance for two opan cases, was 1,459 days. 

Wages and Hours.—Mines in Alaska operated an average of 159 ae 
The short working period resulted from the seasonal nature of Alaska 
operations; in many instances severe climatic conditions restricted 
work to 6 or 7 months a year. Some operators worked 6 to 7 days a 
week and 10 hours or more a day to take advantage of favorable 
weather conditions. | 

For the mineral industries covered by the Employment Security 
Act (companies having at least four employees working not less than 
20 weeks during the year), average monthly earnings were $747. 
Earnings for all mining operations except fuels were $620 per month. 
Coal mining monthly earnings isi $926. In oil and gas explora- 
tion and development the figure was $806 per month. 


TABLE 4.—Number of establishments in the mineral industries in 1960, classified 
by number of employees 


Number of establishments employing— 


Type of operation 


1 Includes 5 operations employing 30-39; 1 operation, 40-49; 1 operation, 60-69; 1, over 100. 
2 Includes assessment, exploration and development operations. 


TABLE 5.—Employment and injuries in the mineral industries in 1980 * 


Number Average Injuries (number) 
Type of operation of men number | Man-days 
workin of days 


(average worked 


Metal 
A a eee 108 117 
Mills- os sce A 6 264 
Placer: 
A A eee seek 390 216 
Nonfloat.........-........ L2 --l--. 176 
Hydraullo.. a eevee coon ries 12 115 
mall.scale hand.................. 6 
Assessment, exploration, development, 
and/or prospecting 3............... 262 97 
Nonmetal mines 3... ........... l.l... 74 139 
Quarries and mills....................- 109 81 
Coal ei A UU 302 177 
Total A te she 1, 845 150 


1 Excludes officeworkers. 


2 Includes 142 men in placer assessment, exploration, development and/or prospecting; 95 in lode; and 25 
in limestone exploration. 
3 Includes sand and gravel and clay operations. 


Legislation and Government Programs.—Three new wildlife ranges, 
totaling more than 11 million acres, were established by administra- 
tive action of the Secretary of the Interior. This action affected 
9 million acres in Northern Alaska, 1.8 million acres in the Yukon- 
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Kuskokwim delta, and 400,000 acres in the Alaska Peninsula. Con- 
gress had failed to act on a bill to create the new ranges. Lands 
within the Kuskokwim National Wildlife Range were withdrawn 
from all forms of appropriation under the land laws except mining 
location and mineral leasing (PLO 22-13) ; the Arctic National Wild- 
life Range (PLO LO the Izembek National Wildlife Range 
(Alaska Peninsula) (PLO 22-16), were closed to mining location 
but open to mineral leasing. 

Lease rentals on Government oil and gas lands were set at 50 cents 
acre, the minimum annual rate under the amended Mineral 
ing Act passed by Co in 1960. Under the new regulations, 

lessees in Alaska may hold up to 600,000 acres but not more than 
300,000 in either of two zones into which the Yukon-Tanana River 
system divides the State. Granting of new leases was suspended 
from September to mid-December pending completion of the revised 
tions. 
me highlights of the Battelle Memorial Institute study of eco- 
nomic growth in Alaska and the Canadian Northwest over the next 
two decades were released toward the end of the year. Made for the 
Alaska International Rail and E all Commission, the stud 
declared that oil and tourism probably would provide the stimuli 
for growth, projected at a 39-percent increase in population and 
$1.4-billion increase in annual revenue in 20 years. nstruction of 
a rail link from Fairbanks to Central British Columbia was consid- 
ered not feasible. Such a line would need an estimated $34 million 
annual subsidy by 1980. Instead, $240 million highway construction 
program of five major road projects was advocated as a necessity for 
eveloping the northwest area. Also, provision for a ferry system 
for passengers, automobiles, and freight along the Inside Passago 
from Juneau-Haines to Prince Rupert was considered vitally impor- 
tant. Such a system was virtually assured when voters approved 
the sale of $18 million in general obligation bonds to finance 
construction of ferry and docking facilities. 

Investigations of the scientific and technical factors involved in 

the proposed nuclear construction of a harbor at Cape Thompson— 
Project Chariot—continued during the year. A non-nuclear blast to 
test ground characteristics was set off at Cape Thompson in 
November. 
_ Port Whittier, the U.S. Army's deep-water port serving military 
Installations in Alaska, was deactivated in September. Power, heat- 
ing, firefighting, and communication facilities were kept operational 
and private interests and other Government agencies took over opera- 
tion of some facilities. Whittier was built during World War II 
at a cost of $55 million. 

State legislation of interest to the mining industry included the 
following bills: ee papa the State uranium bonus ($10,000) ; per- 
mitting geophysical, geochemical, and geological work to qualify as 
assessment work on mining claims; authorizing (with a $1 million 
ePpropriation) the construction and maintenance of pioneer access 
roads into within areas rich in natural resources; changing the 
due date on assessment work from July 1 to September 1; and author- 
izing the Department of Natural Resources to make safety and con- 
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servation regulations governing mining operations. An amendment 
to the Fish and Game Code regulations required notification to the 
Commissioner, Fish and Game, of any hydraulic project on a river, 
lake, or stream, including crossings by wheeled or track-laying equip- 
ment or by dragging supplies or gear across or through such bodies 
of water. The State legislature commissioned Arthur D. Little, Inc., 
Cambridge, Mass., to make an economic feasibility study on the use 
of Alaska’s major natural resources. A preliminary report was 
scheduled for delivery to the 1961 session of the legislature. 

Transportation.—A pproval of higher waterborne freight rates, in- 
creased 10 percent on an interim basis early in January, was still 
under consideration by the Federal Maritime Board at yearend. The 
State, working through the Governor’s Office, was fighting the in- 
creased rates. Coastwise Lines abandoned its shipping service from 
West Coast ports to Alaska. Puget Sound-Alaska Van Lines, Inc., 
began weekly barge service from Seattle and bi-weekly service from 
San Francisco. Puget Sound had been operating as a contract car- 
rier for Coastwise Lines. The new service employed 3 barges, each 
capable of carrying 300 24-foot vans. 

ans-Pacific Freight Conference, a 27-member group including 

2 U.S. lines, set up rates between Japan and 8 Alaska ports. Rates 
averaged 30 percent higher than those to West Coast ports because 
of low volume, port problems, and higher insurance rates. Some 
allowances were made on shipments to Anchorage. Except for minor 
items, the Port of Anchorage facility was completed at yearend, and 
schedules of rates and charges were being drawn up. The $8.2 million 
installation was Count 

In May, the first shipment of steel to be imported directly from 
Japan arrived at Anchorage. Other Japanese shipments included 
cement, pipe, construction materials, chemicals, and foodstuffs. Pipe 
for the Anchorage Natural Gas Corp. Kenai-Anchorage line was 
hauled by Danish and German freighters from mills in Scotland. 


TABLE 6.—Freight rates,' Seattle to selected Alaskan cities 


(Cents per hundred pounds) 
Beattle to— 
Commodity Seward Anchorage via | Fairbanks via 
Seward Seward 


a sco cb es A A od 

al: A A ee E 
DO e cerda E 24,000 pound minimum..|........]........ 
DO ooo 60,000 pound minimum 

A A ie d a ee cl ok eos, 
Doc. cous sucess eA 30,000 pound minimum 


O 
Ores and concentrates (Southbound only) 3........... 
Dot. i222 E 20,000 pound minimum 


1 Effective June 1, 1959, rates Include all-risk insurance. 
: Value not to exceed $60 per ton, Rute increases 25 percent for each additional $60 (or fraction) per ton 
valuation, 


Source: Alaska Steamship Company. 
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Federal appropriations for road construction in the fiscal year end- 
ing June 30, 1961 were $35.9 million. National Forest Service high- 
way funds and National Park Service road funds totaled $4 million. 
Funds available from all sources for roadbuilding, including State 
matching funds and pioneer access road funds, totaled $44.9 million. 
The Federal Government administered approximately one-third of the 
road construction projects in 1960. By the close of the 1960 construc- 
tion season, the Federal Bureau of Public Roads had almost com- 

leted administration of highway construction involving Federal aid 

ds; Bureau of Public Roads activity in this field was expected to 
end in 1961, after which the agency will handle contracts for and 
supervise construction of roads in national parks and forests and 
perform its normal functions with respect to Federal aid projects. 

Work on the Livengood-Eureka Highway was completed; bridges 
were built at Baker Creek, Hot Springs Slough, and the Hutlinana 
River. In the Nome area, a bridge moved from the Chena Slough 
(Fairbanks) was erected across the Kuzitrin River. On the Nome- 
Kougarok Highway (State Route 141), work on the 7.7-mile section 
from the Kuzitrin River to Coffee Creek was about two-thirds com- 

lete. The Coffee Creek-Neva Creek section of State Route 141 had 

n surveyed and the design for construction completed. At Fair- 
banks, the new four-lane bridge across Chena Slough was opened. 
The Alaska Highway was paved from Midway Lake to the Canadian 
hes. thus completing the paving of the Alaska section of the 

ighway. 


REVIEW BY MINERAL COMMODITIES 
METALS 


Antimony.—No antimony ore was mined or shipped. Small stocks 
produced in previous years remained at a few properties. 

Beryllium.—Prospectors and representatives of mining companies 
showed some interest in beryl possibilities of the Soward Peninsula. 
The Federal Bureau of Mines investigated beryllium prospects in 
Southeastern Alaska and the Seward Peninsula. 

Copper.— Bear Creek Mining Co., a subsidiary of Kennecott Copper 
Ad proceeded with exploration of the Ruby Creek copper deposit 
northwest of Shungnak, Northwestern Alaska region. Five diamon 
drills were used to core the deposit. Admirality Alaska Gold Mining 
Co. continued underground exploration of the Mertie Lode copper- 
nickel deposit at Funter Bay, Admiralty Island. Newmont Explora- 
tion, Ltd. (Newmont Mining Co. subsidiary), explored the Nunatak 
deposit at Glacier Bay by diamond drilling. The deposit has showings 
of copper, nickel, and cobalt. 

Gold—Output of gold dropped sharply despite a 1 percent rise in 
total yards washed; value was 7 percent less than that for 1959. 
More than 99 percent of gold produced came from placer mines. 
Decreased output and value were attributed to a substantial decline 
In the grade of gravel washed by dredging operations and in the 
yardage washed by nonfloat operations. Dredges handled 4 percent 
more gravel, but the value of gold was 6 percent less than in 1959. 
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For nonfloat operations, gravel washed decreased 22 percent, and 
value of output declined 12 percent. Dredges supplied 82 pe of 
the total gold output; nonfloat operations, 16 percent; and hydraulic, 
small-scale hand, and lode mines, 2 percent. 

Of 14.3 million yards washed by all methods, dredges accounted 
for 13 million yards (12.5 in 1959) or 91 percent; nonfloat operations 
washed 1.2 million yards (1.6 in 1959) or 9 percent. Yardage of 
hydraulic and small-scale hand operations was only a fraction of 1 
Pian Average value per yard washed for all methods decreased 

rom 44.3 cents in 1959 to 40.9 cents. For dredging, the decrease was 
from 41.2 cents to 37.4 cents. Value per yard washed for nonfloat 
operations increased from 67.2 cents to 75.8 cents. 


TABLE 7.—Mine production of gold, silver, and other metals,’ in terms of recover- 
able metals’ 


Mines producing Material Gold (lode and placer) 
80 


Year 
Lode Placer 
1961-55 (average)......................--.- 5 130 
10563 A A 3 120 
AAA E A 4 87 
A AN O 3 108 
pps NO A A NAE OENECULEDEN 2 04 
Y O A A AS 6 92 
Silver (lode and placer) 
Troy Value 
(thousands) 
1051-85 (averago).......................... 83,727 $31 
1966 DECURIONES 28, 360 26 
o A E ENE R , 862 26 
Do PINO E E EE E , 507 2 
A ace AO, 21,358 19 
1900. e ouooissvcwlsse EE A , 934 23 


1 Includes copper, lead, and zinc produced. 

2 Includes recoverable metal content of gravel washed (placer operations), ore milled, eld tailings or slimes 
retreated, and ore shipped to smelters during calendar year indicated. 

3 Does not include gravel washed. 

* Less tban $1,000 
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TABLE &—Fifteem leading gold-producing mines in 1960, in order of output 


1 | Fairbanks Unit.. 
2 | Nome Unit...... 


Co © atn a 9 » m 


() | Fish Creek...... 
Prince Creek.... 
() | Solomon River... 


Colorado Creek.. 


SoS 


te 
5 


1 Not among the 15 highest tn 1960. 


United States Smelting, 
oe & Mining Co. 


York- Alaska Gold 
River. Dredging Corp. 
Yukon River....| United States Smelting, 
BOSE & Mining Co. 
saco, 
Otter Dredging Co........ 
Alluvial Golds, Inc........ 


rars North Development 
Flat Creek Placers_....... 
Strandberg & Sons 
Inmachuk Mining 


Wolf Creek Mining Co... 
do...........] Prince Creek Mining Co.. 
Seward Penin- | Lee Bros. Dredging Co.... 


sula. 
Yukon River.... 


80 
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TABLE 9.—Gold produced at placer mines, by classes of mines and methods of 


recovery 
Material Gold recovered 
Mines treated 
Class and method produc- | Washing| (thou- 
ing ! plants sand Troy Average 
cubic ounces Value | value per 
yards) cubic 
Burface placers: 
Gravel mechanically handled: 
Bucketline dredges: 
1951-55 (average)...........- 13 22 13,015 | 194,720 | $0,815, 200 524 
A uid Men 13 22 12, 350 161,410 | 5,649, 350 . 457 
10ST AA Meise 12 21 14, 237 177, 563 | 6,214,7 . 435 
ES AA A ds 13 2 16, 043 150, 342 5, 261, 970 .323 
1999 A A 13 22 12, 478 146, 886 5, 141, 010 . 412 
1900. c6 cs tees sale 15 22 12, 988 138,620 | 4,851,700 . 874 
Nonfloating washing plants: 3 
1951-55 (average) .....--....- 85 85 2, 930 48,160 | 1,685, 593 . 575 
LODO A A 76 76 2, 295 44, 533 1, 558, 655 . 679 
1057 A A A 70 70 2, 36, 211 1, 267, 385 . 970 
ps ——H— — sd 78 78 2, 077 94, 664 1, 213, 240 ,584 
1050 AAA A c 04 64 1, 578 30, 307 1, 060, 745 . 672 
1900. o ba 60 60 1, 229 26, 602 931, 070 . 758 
Gravel hydraulically handled: 
1951-55 (average)............ 14 AA 80 1, 333 46, 669 083 
1058-52 lacecdesweReo2zeseds 14 |: i2 ze 24 866 30, 310 1. 258 
1057. e eee A » BM A 116 974 84, 090 . 295 
1058. . -Ll.liloilcaReascrexesse ¡A 34 567 19, 845 . 587 
1959 A A ts etl a ees B-Iaocdecteus 25 522 18, 270 . 729 
JUb O A E Hd assets 43 1,447 50, 645 1.178 
Small-scale hand: 
1951-55 (average)............ Obl zszauedssz 23 811 28, 302 1. 234 
19050. AA | val RORIS 22 724 25, 340 1. 152 
A A A 2 A 19 314 10, 990 . 75 
10958 noch ce ot eee cnaece Y AA 14 662 23, 170 1. 657 
A OC are A 11 585 20, 475 1. 895 
A cue cece evesd B PEA 1 153 6, 355 & 366 
Underground placers (drift): 
1951-55 (average)..........-- > | PE (3) 64 2, 254 6. 629 
A A A soos erences AS es auct ccce RA 
Grand total placers: 
1951-55 (üverage)...........- 139 |... 16,049 | 245,089 | 8, 578, 108 . 534 
OG A A scenes 120 licaasuese 14, 692 207, 533 7, 263, 655 , 494 
AA EP BT EE 16, 645 215, 062 7, 527, 170 . 452 
E RE 108) A 18, 168 186, 235 | 6, 518, 225 . 359 
1050. 2 secolo. med nene TE 04 Ile coco ee 14, 092 178,300 | 6,240, 500 , 443 
jc) — — — € Ul AAN 14, 201 160,822 | 5,838,770 . 409 


1 Excludes itinerant prospectors, “snipers,” *'high-graders," and others, who gave no evidence of legal 


right to property. 


3 Includes all placer mines, using both power excavator and washing plant on dry land; when washing 
plant is movable, outfit [s termed ““dry-Jand dredge.” 


3 Less than 1,000 cubic yards. 


TABLE 10.—Mine production of gold and silver in 1960, by months, in terms of 
recoverable metals’ 


1 Derived from mint and smelter receipts and producers’ reports. 
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TABLE 11.—Production of gold and silver at placer mines in 1960, by regions 
and districts 


Region and district 


Cook Inlet-Susitna: 
NOON AA se 1 $3, 899 
Bewsrd Peninsula: 
CIRO WOM AAA AA 8 173, 252 
BO IO A dw visse Reis tdi E 4 55, 023 
y A A O O RE 3 9, 
NORIR. E A AS 3 1, 370, 033 
AA A A Rina 2 5, 
Yukon River: 
Circle A cerns seven ieee cet AS A UA 7 108, 263 
¿AAA NA A Me E 10 2, 826, 606 
Fort vmilé o eset une Aem uoa adipe Rs iini Rr as 8 187, 803 
e. AAA A 4 73, 062 
A a ee ie a 5 266, 149 
ob REA A 10 167, 605 
E A A 3 20, 261 
OVER. A E A IA: 3 7,123 
a E E E 1 15, 716 
RAM DAl AAA IA ee A 4 19, 178 
Rut A A A AI 3 , 385 
Other districts 11... .... ccc Lc c LLL LLL eee ee ree res 13 476, 582 
OG A A ION 92 5, 859, 487 


l Includes 4 districts for which production was unreported by producer and the following districts for 
which quantities and values cannot be shown separately: 3 in Aniak, 1 in McGrath, Kuskokwim River 
resion; ch Council, Seward Peninsula region; 2 in Chandalar, and 1 each in liughes und Tolovana, Yukon 

ver rezion, 


TABLE 12.—Production of gold, silver, and other metals! at lode mines, in terms 
of recoverable metals 


Gold Bilver Other 
Oe Sort Sue A as Total 
value 
Troy Value Troy Value Short Value (thous- 
(thous- | ounces | (thous- tons (thous- ands) 
ands) ands) 
847 $1 8 $48 
566 1 1 (?) 63 
1, 836 2 9 3 19 
587 1 7 3 11 
869 1 36 22 45 
3, 044 3 64 32 83 


! Includes copper, lead, and zinc. 
3 Less than $1,000. 


Twenty-two dredges (excluding Goodnews Bay dredging opera- 
tions where gold is a byproduct of platinum placers) mined gold 
during the year. United States Smelting, Refining and Mining Co. 
in the Yukon River and Seward Peninsula regions and New York- 
Alaska Gold Dredging Corp. in the Kuskokwim River region were 
the leading producers. United States Smelting, Refining and Mining 
Co. operated four boats in the Fairbanks district, one at Chicken 
(Fortymile district), and one on the Hogatza River (Hughes dis- 
trict), in the Yukon River region; and three in the Nome fields, 
Seward Peninsula region. Reduction of operations in the Fairbanks 
dredge fields—only four boats digging compared with six in 1959 
—foreshadowed the end of an industry which contributed importantly 
to the opening and development of Alaska. The company had sus- 
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pended thawing operations, except on a few remnants, by the close 
of tue 1%) season; some placer ground was being leased or subleased 
to other operators, Estimates were that dredging at Fairbanks would 
be finished by 1963 or 1464. Of the three boats digging in the Nome 
fields, one was hung up when the season ended. Here too, thawing 
was confined to remnants; operations were not expected to run 
beyond the 1962 season. 

Tne number of nonfloat operations (where gravel is delivered to 
washing plants by bulldozer or dragline) decreased to 60 from 64 in 
1959 and 78 in 1958. The increase in grade of gravel washed, already 
noted, was not enough to offset the decrease in yardage handled; value 
of output decreased 12 Ens Leading nonfloat producers were 
Strandberg and Sons (Hot Springs and Innoko districts, Yukon 
River region); Far North Development Co. (Fairhaven district, 
Seward Peninsula region); and Flat Creek Placers (Iditarod dis- 
trict, Yukon River region). Both in volume of material handled and 
in value of gold recovered, nonfloat operations in Alaska had decreased 
steadily for 5 years. To counter rising costs, operators were forced 
to bypass marginal ground or abandon areas formerly workable. 
Ont put in 1960 was only 55 percent of the 1951-55 average. 

The Fairbanks district, Yukon River, was again the major gold- 
producing district in Alaska; the Nome district, Seward Peninsula 
region, and the Iditarod district, Yukon River region followed in value 
of output. The Aniak district, Kuskokwim River region, ranked 
fourth; the New York-Alaska Gold Dredging Corp. Nyac operation 
contributed most of the output. 

Activity in lode gold mining continued on the low scale of recent 
years. ‘Two operations in the Fairbanks district, two at Hyder 
(Southeastern Alaska region), one at Willow Creek and one at Valdez 
Creek (both Cook Inlet-Susitna region) reported small production. 
Rehabilitation of the Mikado and other claims in the Chandalar, 
north of the Arctic Circle, continued; some exploration also was done 
at this camp. 
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Placer miners sold 825 ounces of natural gold (nuggets, grains, and 
dust, not melted or amalgamated) to buyers and Sr ny a decline of 
432 ounces from 1959. 

Iron Ore.—Interest in the iron resources of Alaska remained high. 
Exploration and assessment work was reported on 11 deposits; 10 of 
which were in the Southeastern Alaska region. One company ex- 
amining a Southeastern iron-ore deposit also was exploring a lime- 
stone prospect. Humble Oil and Refining Co. continued to explore 
its deposit near Kemuk Mountain, Bristol Bay region. 

Mercury.—Output of mercury increased 19 percent in quantity and 
10 percent in value over the 1959 figures. The average price per flask 
at New York decreased from $227.48 to $210.76. Alaska Mines and 
Minerals, Inc., operating the Red Devil mine, Kuskokwim River 
region, contributed almost the entire output. Alaska ranked third 
among mercury-producing States. Representatives of Japanese firms 
made preliminary field investigations and held exploratory talks rela- 
tive to Japanese operation of mercury deposits in the Kuskokwim. 
The Federal Bureau of Mines continued examination of the White 
Mountain prospect, Kuskokwim River region. Field work in the 
1960 season gave promise of an important deposit. 


TABLE 14.—Mercury production 


Number of 


ay (average) Ete S se a 
—————————— 1, 343, 758 
A a 74, 
DO A AT EE ERICA OA CAR RON 851, 458 
¡1 RAE NAAA 939, 779 


1 Value calculated at average New York price. 
3 No production in 1951. 


Molybdenum.—Molybdenum showings in the Hayes Glacier area, dis- 
covered in 1959, were examined to determine the extent and grade of 
the deposit. Preliminary tests indicated a sizable deposit. Further 
work was deferred until power is available in the area. The deposit is 
80 miles northwest of Anchorage, Cook Inlet-Susitna region. 

Nickel. —Examination of mke, deposits in Southeastern Alaska con- 
tinued. At Funter Bay, Admiralty Alaska Gold Mining Co. extended 
the 200-level toward the Mertie e; some diamond drilling was 
done. Newmont Mining Co. continued its diamond-drilling program 
at Brady Glacier. 

Platinum-Group Metals.—Goodnews Bay Mining Co., again the only 
poua of primary platinum in the United States, mined at a slightly 

gher rate at its dredging operations 10 miles south of Platinum, 
Kuskokwim River region. 

Scrap Metals.—Small shipments of ferrous and nonferrous scrap were 
shipped from the States. Most of the ferrous scrap was exported 
from Anchorage to Japan. 
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Silver.—Small quantities of silver were produced as a byproduct of 
gold ores, copper ore (Nizina district, Copper River region), and lead- 
silver ores (Hyder district, southeastern Alaska R. a 

Tungsten.—Activity at Alaska tungsten deposits was limited to as- 
sessment work. Weakness in tungsten prices since the close of the 
General Services Administration purchasing program discouraged 
interest in tungsten mining. f 

Uranium.—Jott Mining Co. of Oklahoma City shipped uranium ore 
from the Ross-Adams deposit at Bokan Mountain, Prince of Wales 
Island, Southeastern Aluka region. Uranium production credited to 
the State came from ores mined in previous years and withdrawn from 
stockpile in 1960 when shipped for en 

Construction of the U.S. Army Corps of Engineers nuclear power- 
plant (APPR-1) at Fort Greely, Yukon River region, was almost 
complete at yearend. The 2,000-kilowatt plant, developed for use at 
isolated or remote locations, was scheduled for testing in the spring 
of 1961. 

MINERAL FUELS 


Coal.—Tonnage of coal mined increased 9 percent over that of 1959; 
value increased 8 percent. Larger military coal contracts, 516,000 
tons in fiscal 1961 compared with 456,000 in 1960, furnished the 
increase. 

Strip mines produced 91 percent of the coal in 1960 compared with 
82 percent in 1959, continued the trend away from underground coal 
mining. The Suntrana Mining Co. Nenana (Healy River) deposit, 
where 9 percent of the coal was mined, was the only underground pro- 
ducer credited with more than 1,000 tons. Usibelli Coal Mine, Inc., 
also operating in the Nenana field, bought the Suntrana properties in 
October, and operated the mine on a small scale at yearend. 

An estimated 72 percent of the coal produced was sold for heat and 
power at Fort Wainwright (formerly Ladd Field) and Eielson Air 
Force Dase near Fairbanks, at Fort Richardson and Elmendorf Air- 
Force Base near Anchorage, and at other military sites in Alaska. 
Additional quantities were sold to local utility companies for heat and 

wer and to consumers for heating and cooking. Matanuska coal, 

.o.b, mine, was priced at $13.10 per ton for steam, $13.50 for lump, 
and $20.00 or above for lump, home delivery ; military steam coal sold 
at $11.00-12.00 per ton. At Fairbanks, prices were $15.40 for lump, 
$14.35 for chestnut No. 1, and $13.35 for chestnut No. 2, with an aver- 
age $1.00 per ton delivery charge. Contract prices on large orders 
were appreciably lower. 

One underground and six strip mines were operated compared with 
two and six, respectively, in 1259. Evan Jones! underground mine at 
Jonesville was on a maintenance basis only during 1960. Coal output 
continued to come from the Matanuska field, Cook Inlet-Susitna re- 
gion, and the Nenana (Healy River) field, Yukon River region; only a 
small quantity came from the Barrow field, Northern Alaska region. 
Matanuska field mines (all strip) yielded 42 percent of all coal mined; 
Nenana mines (including Suntrana's underground operation) sup- 
plied the remaining 58 percent. Price for Matanuska coal at the ti 
ple averaged $11.43 per ton, for Nenana coal, $6.83 per ton. All 
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Alaska coal averaged $8.75 per ton, compared with $8.89 in 1959. Of 
total tonnage mined, 47 percent was cleaned, compared with 38 per- 
cent in 1959. 


TABLE 15.—Coal production by fields 


(Thousand short tons and thousand dollars) 


Total 


Year Nenana 


Quantity | Value | Quantity] Value / Quantity; Value 


a oe een e 381 $2, 690 
i E SETS A 457 3,055 
tas 604 . 337 
NO A A 488 3, 392 
¡EL NE 409 2, 892 
e AAA 42 2, 894 


No fieldwork was conducted on the Bering River coalfield. Jewell 
Ridge Coal Co. of Tazewell, Va., continued laboratory testing and 
other studies in connection with possible shipments of Bering River 
coals to the Orient. 

Regulations for leasing State-owned coal lands became effective 
April 15. Lands classified by the State as coal-bearing are leased 
only by competitive bid. Lands upon which a coal-bearing classifica- 
tion is denied by State officials are open to prospecting permits; a 
m prospector may convert his permit into a noncompetitive 
ease. 

Petroleum and Natural Gas.—Systematic development of the Swanson 
River and Soldatna Creek units (the two units together are called the 
Swanson River field) on the Kenai Peninsula and completion of the 
Swanson River-Nikiski pipeline and terminal port facilities resulted 
in a four-fold increase in the value of crude petroleum produced. 
The first tanker of crude oil from Alaska left Nikiski for the Rich- 
mond, Calif. refinery of Standard Oil Co. of California late in Octo- 
ber. At yearend the Nikiski line was flowing at the rate of more than 
6,000 barrels per day. 

Of 26 wells dad during the year (not including 1 Swanson 
River well that was drilled for salt water injection), 20 were com- 
pleted and 6 were drilling at yearend. Five wells spudded in 1959 
were completed. The 25 field completions showed 13 productive or 
producible oil wells (all in the Swanson River field), 3 gas wells, and 
9 dry holes. The Standard-Richfield Soldatna Creek unit, with eight 
pr ucers in eight tries, was outstanding. Except for the important 

albouty-King West Fork gas discovery, exploration drilling was not 
successful. Seven other wildcats in various parts of the State were 
dry holes. Exploration and development footage drilled in 1960 was 
278,045 feet compared with 141,933 feet in 1959. 

Petroleum exploration continued strong in 1960. In addition to 
Standard-Richfield’s exploration and development drilling in the 
Swanson River field, Colorado Oil and Gas Corp. (Dangerous River 
unit), Benedum and Associates (Nulato unit), Richfield Oil Corp. 
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TABLE 16.—Exploration and development drilling for petroleum in 1960 


Unit Location Company 
Feet 
drilled 
Swanson Kenal Standard- 86, 095 
River. Peninsula. Richfield. 
Solla3tr.a Po scs -QO 90, 346 
Creex.3 
Falls Creek ..}.....do_. ...l..... elo ee A 6, 474 
Kenai. -aoao o J do. | Urion-O^14o.... 8,737 
West Fork. .../.....do..w.... HX coy: 14, 019 
ing. 
Bishop Creek..]..... deo ace AA AA PENS 9. 034 
Dareverous Yakutst......| Colorado Oil 8, 634 
River. & Gas 
Kaliskh River. | Yskstagra.....! Rich^ell...... 29, 313 
Enix Arm......| Cook Iziet....] Uzrioz-Otijo....,...... 6, 228 
Y --2---...| Yukon River. || Becelum 10, 165 
ASAE. 
Total... a aA E 278, 045 


Ore Swanson River weil, dried for salt water i7 ectioa, not incicded. 
2 The two uciss, taretter, are the Swansos River ized 
Source: Alaska Division ol Mines ard Minerals, 


TABLE 17.—Acreage under oil and gas lease 


"o | 
acres | 


(Kalakh River unit), Union Ou Co. of California (Knik Arm unit), 
Pan American Oil Corp. (Napatuk Crees unit), Halbouty Alaska 
Oil Ca (West Fork unit), and Standani-Richteid (Falls Creek unit) 
had crews druling. Field parties worsed the Randik-Yukon Flats 
area, Copper River basin, Alassa Peninsula, Arctic Slope, Bethel 
basin, ard the Cook Iniet-Susitna region. 

Union Oll Co. and Ohio Ol Ca. joint bidders. acquired 20 of the 27 
tracts oZered for competitive biuairg by the Stace at the mid-July 
sale, Pure O:l Co, Surrav-Midoontirental OJ Co, and L. H. Hines 
submitted other winning bids) The tracts on the Kerai Peninsula 
ard in the Nusharak area, Bristol Bay region, contain 16,506 acres. 

Of 28 users containing CAMS acres offered at the December sale, 
bids were made on 9. covering 22007 aere El Paso Natural Gas 
Products Ca acquired 15,59 acres in 5 tracts at Herendeen Bay, 
Alaska Perirsula mion. Urcen-Ohte with an offshore bid on 

SI2 acres at Ralifanssy Beach, Kerai Peninsula region, and Rich- 
feld Oi Corpo with an ofshor bid on 3.775 acres ar Ka:alia, Copper 
River region, acq ired the remaining acmaya 
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Anchorage Natural Gas Corp. through its subsidiary, Alaska Pipe- 
line Co., made significant progress on the overland section of the 
ine from the Union-Ohio Kenai unit (Kalifonsky Beach) to 
chorage. Attempts to lay the 8.5-mile section across eim ie 
Arm were thwarted by heavy winds, strong tides, and two deep 
channels. Heavier gear was to be brought from the Gulf of Mexico 
in the spring of 1961 to complete the Turnagain crossing. 

At West Fork on the Kenai Peninsula, Halbouty Alaska Oil Co. 
and King Oil Co. brought in an important gas discovery on a tract 
subl from Alaska Oil and Mineral Co., Inc. The discovery well, 
16 miles northeast of the Kenai unit and 6 miles south of Soldatna 
Creek, tested at 80 million cubic feet per day on open flow from a 
depth of 5,000 feet. Union-Ohio announced that three additional 
wells would be drilled in the Kenai unit; one, completed late in the 
year, flowed 4,100,000 cubic feet per day through 34-inch choke from 
a depth of 4,300 feet. The three Kenai unit wells drilled in 1959 had 
capacity enough to fulfill the Union-Ohio 20-year contract to supply 
Anchorage Natural Gas Corp. The new wells would permit better 
regulation of gas flow and provide additional information on the ex- 
tent of reserves. Union-Ohio continued feasibility studies on lique- 
faction of Kenai gas for shipment to the Orient. 

In a competitive bid lease sale of 16 tracts covering 9,105 acres of 
Federal lands in the Gubic gasfield, Hunt Oil Co. Ande allied interests 
were high bidders on 10 tracts, totaling 5,640 acres. Colorado Oil 
and Gas Corp. was high bidder on the remaining six tracts of 3,465 
acres, Gubic, north of the Brooks Range on the Arctic Slope, was 
discovered in 1951 during the U.S. Navy poe of oil exploration 
in Northern Alaska; it is 2 miles south of Naval Petroleum Reserve 
No. 4in an area recently restored to the public domain. 


NONMETALS 


Clays.—Atlas Brick and Tile Co. erected a plant with a capacity OF 
50,000 to 60,000 brick per day a few miles from Anchorage. e 
com planned to use local common clay, blended with a better 
md ay from Sheep Mountain, to make common, Norman, and 
commercial building brick for the Anchorage market. Basic Build- 
ing Products, Inc. did not operate its Anchorage plant in 1960. 

Gem Stones.—Raw jade for sale to lapidaries and collectors was 
mined on Dahl Creek, Shungnak district, Northwestern Alaska 
region. Shungnak J FE ue continued to purchase jade produced 
on the Shungnak and Kobuk Rivers and Dahl Creek from Eskimo 
claim owners. The project, operated by Eskimos under the sponsor- 
ship of the Indian Arts and Crafts Board, supervised cutting, process- 
ng, and polishing jade into shapes for jewelry and souvenirs. Other 
jade miners in the Shungnak district produced jade for domestic sale 
and for export to Germany. Small ann of mineral specimens, 
including j r, agate, garnet, petrified wood, and metallic nuggets, 
were collected and sold to mineral dealers and gem collectors. 

Sand and Gravel.—Tonnage of sand and gravel increased 3 percent, 
and value increased 4 percent over the 1959 figures. Military con- 
struction was less than 1n 1959, but increases in highway, commercial, 
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and industrial construction more than offset the decrease in military 
use. 
TABLE 18.—Sand and gravel sold or used by producers, by uses 


(Thousand short tons and thousand dollars) 


Btroctural aeo eiae cc dnteedcetecedtuk es eHusr 288 $032 
PACING AA ee uc asc c E LE 633 985 
Railroad ballast............................-..- 2-2... 47 16 
o SD d Ra 419 


A ze agrecesvenenneeene ze ee eee = 


1 Included with “Other sand and gravel.” 
2 Includes (1959) fill and '*Other construction” sand and “Other construction" gravel; (1960) *“ Other 
construction” and “Industrial” sand, and ‘‘ Other construction” and ** Miscellaneous” gravel. 


Average value per ton of all sand and gravel was $0.91 compared 
with $0.90 in 1959. Material used for State and Federal projects sup- 
plied 84 percent of total tonnage and 69 percent of total value. Of 
the output, 1.33 million tons (22 Po with a value of $1.88 per 
ton was washed, compared with 1.26 million tons (22 percent) and 
$2.60 per ton in 1959. Value of unwashed sand and gravel was $0.64 
per ton ($0.43 in 1959). Ten commercial operators and nine State 
and Federal agencies or their contractors produced sand and gravel, 
compared with 11 commercial and 6 Government producers in 1959. 
Commercial producers included the Alaska Railroad, an agency of 
the Department of the Interior, which is considered as a commercial 

roducer for purposes of comparability with data published for other 
tates. 

Commercial producers accounted for 987,000 tons, or 16 percent of 
the output, with an average value of $1.72 per ton. Seventy-two per- 
cent of the commercial output with a unit value of $2.08, was washed; 
the value of unwashed material was $0.77 per ton. Twelve percent of 
the output by State and Federal agencies, with a value of $1.65 per 
ton, was washed; unwashed material was valued at $0.63 per ton. 


TABLE 19.—Stone sold or used by producers, by uses 


(Thousand short tons and thousand dollars) 


1959 1960 
Use PARA AE A 
Quantity Value Quantity Value 
Crushed and broken: 
RIDÉBI AA A A O IR 77 $85 83 $149 
Concrete and roadstone............... ll. ll. l.l. 12 292 192 703 
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The Alaska Division of Highways, the U.S. Bureau of Public 
Roads, and the U.S. Army Corps of Engineers were the major pro- 
ducers. Alaska Division of Highways, reflecting the takeover of road 
construction and maintenance from the Bureau of Public Roads, fur- 
nished 53 percent of the tonnage credited to State and Federal 
agencies and 54 percent of the value. 

Stone.—Tonnage of stone produced increased more than three times, 
and value was more than twice that of 1959. The increase resulted 
from greater use of stone in military construction and roadwork. 
The entire output came from quarries operated by Government agen- 
cles or their contractors. The U.S. Army Corps of Engineers was the 
leading producer with 70 percent of the total tonnage and 82 percent 
of the value. The Alaska Railroad, owned and operated by the 
Federal Government, was the only producer classified as commercial. 


REVIEW BY REGIONS 


The Yukon River region, with placer gold from the dredge fields 
of Fairbanks and coal from the Nenana field as the leading mineral 
commodities, again led in the value of mineral production. Cook 
Inlet-Susitna region, with coal (Matanuska field) and sand and 
gravel ranked second. The Kuskokwim River region ranked third 
with output of mercury, platinum-group metals, and gold. There was 
no mineral production from the Alaska Peninsula or the Bering Sea 


region. 
TABLE 20.—Value of mineral production in Alaska, by regions! 
(Thousand dollars) 


Region Minerals produced in 1960 in order of value 


Sand and gravel, stone. 

Sand and gravel, gold. 

Coal, sand and gravel, stone, clay, gold, silver. 
Sand and gravel, stone, copper, gold, silver, lead. 


Alentian Islands.........-.- 
Bristol Ray... . l.l le s. 
Coo: Inlet-Susitna.........- 


Kenai Peninsula...........- Crude petroleum, sand and gravel, natural gas. 
Kodiak Island... Llc... Sand and gravel. 
tszokwim Rliver.......... Mercury, platinum-group metals, gold, silver, 


gem stones. 
Natural gas. 
Gem stones, gold, silver. 
Gold, stone, silver. 
Sand and gravel, uranium, stone, lead, rem stones, 
silver, gold, copper. 
Yukon River. .............. i Gold, coal, sand und gravel, stone, peat, silver. 


1 No mineral production from Alaska Peninsula and Bering Sea regions. 


Alaska Peninsula.—El Paso Natural Gas Products Co. was high bid- 
der on oil lands at Herendeen Bay (Moller subdistrict) leased by the 
State at the December sale. The company acquired 15,758 acres at 
an average bid of $1.23 per acre. 

Aleutian Islands.—Sand and gravel and stone were the only mineral 
commodities produced. Value was only one-third of 1 percent of the 
total for the State. 

Bristol Bay — Humble Oil and Refining Co. reported assessment work 
on its iron deposits near Kemuk Mountain, Nushagak subdistrict. 


615629 —61———7 
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No drilling for petroleum was reported for the region. Three com- 
panies reported 10 man-weeks spent on geophysical work for oil. . 

Cook Inlet-Susitna.—Coal and sand and gravel were the leading min- 
eral commodities of the region, supplying almost all of the $5.5 million 
value of production. Small quantities of stone, clay, gold, and silver 
were produced. 

Value of coal production, all from the Matanuska field, increased 15 
percent compared with 1959; tonnage rose 20 percent. Value per ton 
averaged $11.43, compared with $11.84 per ton in 1959. Military con- 
tracts for Matanuska coal, which increased from 201,000 tons in 1959 to 
228,000 tons in 1960, furnished the increase in the region’s coal value. 
An estimated 76 percent of the coal mined was sold to the military. 
All coal in the region was strip mined. Evan Jones” underground 
mine at Jonesville was on a maintenance basis only for the entire year. 
High labor costs were given as the reason for closing the mine. 

he Bureau of Mines continued to explore the Beluga River coal 
field. No reports were published in 1960, but an open-file report, 
bringing engineering indi other data up to date, was being prepared 
for release early in 1961. Additional work on the Beluga River de- 
posits was scheduled for 1961. Beluga River, with a large indicated 
reserve of coal and only 50 miles northwest of Anchorage, was a pos- 
sible site for a coal-fired, mine-mouth, powerplant to serve the city's 
increasing power needs. 

Cook in et-Susitna again led in production of sand and gravel in 
Alaska. Four commercial operations and five Government agencies 
or their contractors produced 2.1 million short tons valued at $2 
million. The Alaska Division of Highways was the leading producer 
in both tonnage and value. 

Construction of a cement mill in the Railbelt area moved closer to 
reality when Permanente Cement Co. announced plans for a $5 million 
plant to be built either in Anchorage or in Sutton, 50 miles northeast 
of Anchorage on the Glenn Highway. According to estimates, the 
| plant, with a capacity of 500,000 barrels a year would re- 

uce cement costs in the Anchorage area 13 percent. Permanente lo- 
cated claims covering 240 acres of limestone deposits on the East Fork 
of Kings River in the Castle Mountain area (Willow Creek district). 
Preliminary work was to be done during 1961; plant construction, de- 
pending on results of preliminary work, was scheduled for 1962, 

Tentative plans for a second cement plant, to be located in the 
Cantwell-Windy area 165 miles north of Anchorage on the Alaska 
Railroad, were also announced. Alaska Portland Cement, Ltd., pur- 
chased limestone deposits in the Windy area; plant feasibility studies 
were reported underway. 

In petroleum activities, Union Oil Co. of California and Ohio Oil 
Co. drilled Knik Arm Nos. 1 and 2 in the Big Lake area 20 miles north 
of Anchorage. Both of the wells, drilled to depths slightly below 
3,000 feet, were dry holes. Anchorage Gas and Oil Development Co. 
(Rosetta unit) drilled unsuccessfully north of the Knik Arm site from 
1954 to 1959. 

Glacier Mining Co. completed a preliminary exploration program 
on molybdenum showings in the Hayes Glacier area 80 miles north- 
west of Anchorage. Some of the major United States mining com- 
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panies were reported to be interested in the deposit. At the close of 
the 1960 field season, a spokesman for Glacier announced that work 
had disclosed a sizable molybdenum deposit. Because of the high de- 
velopment costs in the isolated area and the lack of inexpensive 
power, there were no immediate plans to exploit the deposit. 

Gold lodes in the Willow Creek district received only a little atten- 
tion. After the wide publicity given the Nation's gold problems, the 
small interest shown was disappointing to mining men. Lode-gold 
activities in the Cook Inlet-Susitna region, as elsewhere in the State, 
had been dormant for years. 

Copper River.—Value of mineral production was less than 1 percent 
of the total for the State. Sand and gravel and stone supplied 73 
percent of value of output; copper, gold, silver, and lead made up the 
remainder, 

Richfield Oil Corp. continued wildcat operations on its Kaliakh 
River unit near Yakataga. Kaliakh No. 1 was deepened 9,206 feet to 
a total depth of 14,699 feet. The well was temporarily abandoned, 
pending results of subsequent drilling. Kaliakh No. 2, 2 miles north 
of No. 1 was drilled to 9,575 feet; it was a dry hole. Kaliakh No, 2 
RD, a directional redrill at 4,975 feet in No. 2, was drilling at 10,532 
feet at yearend. Richfield’s wells are 50 miles from those drilled by 
Phillips Petroleum Corp. and 75 miles east of the old Katalla field, 
which produced 154,000 a. of oil from shallow depths from 1903 
to 1933. At the December sale of State oil lands leases, Richfield 
was high bidder on 5,257 acres offshore at Katalla. The company 
bid $1.09 per acre. 

No fieldwork was reported on the coal deposits in the Bering River 
field. Jewell Ridge Coal Co. (Tazewell, Va.) continued laboratory 
and other studies in connection with future exploitation of Bering 
River coal. 

Kenai Peninsula. —Development of the Peninsula’s Swanson River 
field into a major oil producer during 1960 was the outstanding event 
in the mineral industry of the region as well as of the entire State. 
The Swanson River field is made up of the Swanson River and 
Soldatna Creek units. From 17 producing or producible wells at the 
end of the year, Swanson River was pumping more than 6,000 barrels 
per day through the newly constructed Nikiski pipeline. Plans to 
increase the capacity of the line from 10,000 to 30,000 barrels per day 
were reported underway. 

During the year, of seven wells (not including one drilled for salt 
water injection) spudded in the Swanson River unit, four were 
brought in as producing oil wells and one as a gas well; one was a d 
hole, and one was drilling at yearend. Of two wells spudded in 1959 
and completed in 1960, one was a producing oil well and one, a d 
hole. In the Soldatna Creek unit, nine wells were spudded in 1960 
and one well was drilling as the year began. Of the 10 wells, 8 were 
completed as producing oil wells and 2 were drilling at yearend. 
Thus, the two units of Swanson River field showed 16 wells spudded 
in 1960 and 3 wells drilling as the year began; 3 of the 19 were drill- 
ing at the close of the year. Of the 16 completions, 13 were producin 
or producible oil wells and 1 was a gas well. Two of the wells, bo 
In the Swanson River unit, were dry holes. Development drilling in 
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the two units (not including one salt water injection well) totaled 
185,441 feet for the year. The Soldatna Creek unit was developed 
almost entirely in 1960; of 99,597 feet drilled in the unit, all but 251 
feet was drilled in 1960. 

Since Richfield’s 1957 discovery well at Swanson River, 26 wells 
(including discovery well No. 34-10 but excluding 1 well drilled for 
salt water injection) have been spudded. Of 23 completions at the 
end of 1960, 17 were producing or producible oi] wells; 1 was a gas 
well; 4 were dry holes, and 1 well was shut in when flow dropped 
after 8 months of production. Soldatna Creek had eight producing 
oil wells in eight completions. Unit productivity of Soldatna Creek 
wells ranged from 700 to 800 barrels per day of 38° (API) oil. 

In exploratory drilling elsewhere on the Peninsula, Halbouty- 
Alaska Oi] Co. and King Oil Co. spudded and completed two wells. 
On the Bishop Creek unit (north of the Kenai unit and west of 
Soldatna Creck unit) No. 11 was drilled to 9.034 feet, plugged, and 
abandoned as a dry hole. At West Fork, the company brought in 
a significant gas discovery, Halbouty-King No. 1B. Drilled to 14,019 
feet, the well showed no oil; gas flow (free) was measured at 80 mil- 
lion cubic feet per day from a depth of 5,000 feet. West Fork is 6 
miles south of the Soldatna Creek unit and 16 miles northeast of the 
Union-Ohio Kenai unit (Kalifonsky Beach). Alaska Oil and Min- 
eral Co., leaseholder, had an interest, along with Halbouty-King, in 
West Fork. At yearend, no plans to exploit the new discovery had 
been announced. 

Union-Ohio completed one of three additional wells announced for 
the Kenai unit; a second well was drilling at yearend. Kenai unit 
14-4, completed late in November, tested at 4.1 million cubic feet per 
day on a 34-inch choke from 4.300 feet. 

Early in December, Standard-Richfield spudded Falls Creek No. 
1, 2 miles south of Clam Gulch and 20 miles south of the Union-Ohio 
Kenai unit. Falls Creek No. 1 was a directional well to tap offshore 
formations under Cook Inlet. Depth at yearend was 6,474 feet. 

The proposed $15.8 million Bradley Lake hydropower project 
(Kachemak Bay) received initial approval of the U.S. Army Corps 
of Engineers. A 60,000-kilowatt tidewater plant at Battle River, 
25 miles northeast of Homer, was proposed to relieve an anticipated 
power shortage in the Anchorage area. 

Kodiak.—A small quantity of sand and gravel by the U.S. Navy was 
the only mineral out put reported for the region. 

Two tidelands tracts on Kodiak, near Ugak, were offered at the 
State’s competitive oil lease sale in December. There were no bidders. 

Kuskokwim River.—The region ranked third in value of mineral out- 
put. Mercury, platinum-group metals, and gold contributed almost 
the entire output; a small quantity of silver was produced as a by- 
product of gold and platinum dredging operations. 

Operations at the Red Devil mine, Aniak district, Georgetown sub- 
district, were the second highest in the history of the mine. The 
1960 out put was exceeded only by that of 1957. Red Devil, supplying 
almost. all of Alaska’s mercury, produced an estimated 13 percent of 
the U.S. output. Alaska Mines and Minerals, Inc., operator of Red 
Devil, continued its program of surface and underground explora- 
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tion in the search for new ore bodies. The company used an 8-inch, 
tractor-mounted auger equipped with tungsten-carbide cutting tips 1n 
surface prospecting. Borings were made through as much as 40 
feet of overburden to obtain bedrock samples. Underground explora- 
tion, employing both crosscutting and longholing, successfully located 
the faulted segment of the Dolly series above the 450 level. The 
Dolly discovery substantially increased ore reserves at Red Devil. 
At the close of the year, Red Devil was sinking the main shaft 
(incline) from the 450 to the 600 level. 

The Goodnews Bay Mining Co. platinum dredging operations 10 
miles south of Platinum contributed substantially to the value of 
mineral output in the region. Value per yard was somewhat higher 
than in 1959, and the quantity produced also increased over 1959. 

The New York-Alaska Gold Dredging Corp. gold dredging opera- 
tions at Nyac in the southeastern part of the region contributed ap- 
preciably to the value of the mineral output of the Kuskokwim; Nyac 
was the third-ranking gold producer in the State, after the Fair- 
banks and Nome operations of the United States Smelting, Refining 
and Mining Co. The company had a 614-foot dredge digging 8,00 
cubic yards per day and a 115-foot dredge digging 1,500 yards per 
day. The latter was used for prospecting and to determine the 
over-run factor—the factor by which dredge recovery exceeds the 
values found in drilling the ground. The over-run factor was ap- 
preciable at Nyac. A third dredge of 4 cubic feet was to be rebuilt to 
6-feet boat for use in the 1961 season, bringing estimated capacity to 
3 million cubic yards per year. Nyac operated 7 months in 1960. 

Pan American Petroleum Corp. completed core-drilling tests in 
the Napatuk Creek area, Bethel district. The company was building 
8 road to the site of the first exploratory well as the year closed. 

Shell Oil Co. received a 5-year development contract on 450,000 
acres 90 miles southwest of Bethel on Kuskokwim Bay. Shell held 
105,928 acres in the area. "The contract called for at least three ex- 
ploratory wells in the 5-year period and a minimum expenditure of 
$950,000. Shell must also relinquish one-half the acreage before Janu- 
ary 1, 1964. 

. Northern Alaska.—Value of mineral output was small, only a frac- 
tion of 1 percent of the total for the State. A small quantity of coal 
(less than 1,000 tons) was produced at Meade River for consumption 
at Barrow. Gas wells on Naval Petroleum Reserve No. 4 supplied 172 
million cubic feet of natural gas, valued at $20,699, to Government 
agencies and to the Puget Sound and Drake powerplant at Barrow. 

At the Federal Bureau of Land Management February sale, Hunt 
Oil Co. and Colorado Oil and Gas Corp. were successful bidders on the 
16 tracts offered on the Gubic structure. The tracts are near the Col- 
ville River, northeast of Umiat and east of and adjacent to Naval 
Petroleum Reserve No. 4. 

Field crews of 6 companies reported 92 crew-weeks on geological 
and geophysical work along the Arctic Slope in the 1960 season. 

Northwestern Alaska.—Gem stones and gold and silver were the only 
mineral commodities produced. Value was only a fraction of 1 per- 
cent of the total value of mineral output in the State. 
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prospecting for iron in 1960. Columbia Iron Mining Co. continued 
work on a deposit at Union Bay, Cleveland Peninsula, and on the 
Klukwan deposit, Juneau district, Skagway subdistrict. Mt. An- 
drew Mining Co., a subsidiary of Utah Construction and Mining Co., 
diamond-drilled at Vixen Inlet, Cleveland Peninsula, and at Mt. An- 
drew, Kasaan Peninsula. The Poorman Group, also on Kasaan 
Peninsula, was explored by Prince of Wales Mining Co. W. S. Peko- 
vich did work on deposits at Port Snettisham and Point Astley, both 
inthe Juneau district. 

Columbia Iron Mining Co. drilled or examined limestone deposits 
on Heceta and Wadleigh Islands. A Dahl Island limestone deposit 
was drilled by Ideal Cement Co. 

Exploration on the Brady Glacier copper-nickel deposit north of 
Pandas Bay, Juneau district, aal Fremont Mining Co. and 
Newmont Mining Co. had interests in the area. Moneta Porcupine 
Mines, Ltd., had a 10-man field party prospecting for copper near En- 
dicott Arm and in other parts of the region. Admiralty-Alaska Gold 
Mining Co. did work on the Mertie Lode at Funter Bay. Mineral 
Basin Mining Co. drifted and diamond drilled on its gold-copper 
property in the Hyder district. 

Colorado Oil and Gas Corp. spudded and drilled to 8,634 feet, 
Dangerous River No. 1, 15 miles southeast of Yakutat; the well was a 
dry hole. Colorado announced that British Petroleum Exploration 
Co. (Alaska), Inc., and Sinclair Oil and Gas Corp. had taken an in- 
terest in the 1-million-acre development contract at Yakutat. Other 
nets with Colorado were Frankfort Oil Co. and Continental Oil 
Yukon River.—Mines of the Yukon River region supplied 43 per- 
cent of the value of mineral production in Alaska. Gold, coal, sand 
and gravel, and stone were the leading mineral commodities. Value 
of gold produced declined 13 percent; value of coal was unchanged; 
the combined value of sand and gravel and stone, attributable largely 
to military construction, increased 113 percent. Total value of min- 
eral production for the region increased 8 percent, about the same rate 
asthat for the State. 

Ten dredges, two less than in 1959, were active. United States 
Smelting, Refining and Mining Co. continued as the leading gold 
producer. It operated four dredges in the Fairbanks district (down 
from six in 1959); one on the Hogatza River, Hughes district; and 
one at Chicken, Fortymile district. Others mining by dredge were 
Alluvial Golds, Inc., on Woodchopper Creek, and JAK Mining Co., 
on Crooked Creek, both in the Circle district; Minalaska, Inc., on 
Ganes Creek, Ophir district; and Miscovich Brothers, on Otter Creek, 
Iditarod district. Miscovich Brothers took over the Otter Dredging 
Co. operation on Flat Creek part way through the dredge season. 
Dredging furnished 80 percent of the gold output of the region. 

Nonfloat plants contributed 18 percent of the value of gold pro- 
duction in the region. Strandberg and Sons (Eureka Creek, Hot 
ea district and Colorado Creek, Innoko district), Flat Creek 
Placers (Flat Creek, Iditarod district), Wolf Creek Mining Co. (Fish 
Creek and Wolf Creek, Fairbanks district), Prince Creek Mining Co. 
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Prince Creek, Iditarod district), and Ruby Mining Co. (Long Creek, 
uby district) were among the leading nonfloat producers. | 

Lode-gold mining attracted only a little attention. Little Squaw 
Mining Co. continued its program of reopening and exploring some 
of the Chandalar lodes. Arctic Alaska Fisheries and Enterprises, 
Inc., worked its vein on the old Homestake a tae A the Fairbanks 
district. Ore was treated at the Cleary Hill mill. The Lookout mine 
at Ester Dome reported a small production. 

Three strip mines and one underground mine produced coal dur- 
ing the year. Usibelli Coal Mine, Inc., Cripple Creek Coal Co., and 
Arctic Coal Co. operated strip mines in the Nenana (Healy River) 
field. The Suntrana Mining Co. underground mine produced coal in 
the early months of the year. The mine was sold to Usibelli in Oc- 
tober, and Usibelli was working the mine on a reduced scale at yearend. 
A small quantity of coal was produced at Meade River for consump- 
tion at Barrow. Alaska Resources, Inc., mined a small quantity of 
peat from the Fox Pit, 10 miles north of Fairbanks, for use as a soil 
conditioner. Pit-run material sold at $3 per yard and shredded peat 
sold at $4.50 per yard, both f.o.b. pit. TP 

Benedum and Associate's Nulato unit wildcat in the Anvik district 
was a dry hole. The well was drilled to 19,015 feet, plugged, and 
abandoned. Twelve companies reported 75 crew-weeks in geological 
or geophysical work on oil. 

Chatanika Power Co. announced plans for constructing an ice dam 
for power development on the Chatanika River at Shovel Creek, 22 
miles below Olnes. Construction by buildup spraying in winter was 
being studied; moss and decomposed vegetation locally available 
would be used to insulate in warm weather. The company's Chatanika 
Syphon powerplant continued in operation throughout the 1960 
season. 

Preliminary studies of the Rampart Dam project by the U.S. Army 
Corps of Engineers were underway. Planned to harness the entire 
flow of the Yukon, the project would create a lake 10,850 square miles 
in area (larger than Lake Erie) and 200 miles long. Estimates were 
that it would take 20 years after completion of the dam to fill the lake. 
Potential capacity, at 4.8 million kilowatts. would make Rampart the 
largest hydroelectric installation in the Western Hemisphere—2%4 
times the capacity of Grand Coulee. At yearend preparations were 
being made to move drilling equipment to the damsite. 

The U.S. Army Corps of Engineers nuclear powerplant (APPR-1) 
at Fort Greely was still under construction at yearend. 


The Mineral Industry of Arizona 


This chapter has been prepared under a cooperative ogreement for the collection of mineral 
dota, except minerals fuels, between the Bureau of Mines, U.S. Department of the Interior, 
end the Arizono Bureau of Mines. 


By William H. Kerns.: F. J. Kelly,’ and D. H. Mullen! 
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RIZONA'S COPPER INDUSTRY in 1960 again dominated 
the mineral industries of the State. One-half of the Nation's 
copper came from Arizona, and the metal represented $315.8 

million, or 83 percent of the State's $415.8 million total value of all 
minerals produced. An $81.6 million increase in the value of copper 
was primarily responsible for the $58.9 million, or 27-percent advance 
in the States total output. Resumption of copper production in 
January 1960 from several of the principal producing mines, which 
had been closed by a strike during the last 5 months of 1959, a full- 
years output from these and one new major mine, and increased 
output from a number of the important mines accounted for the sig- 
nificant increase in copper production in 1960. 

Output of metals (mainly copper, but including byproduct gold, 
silver, and molybdenum from copper-ore treatment; lead; zinc; ura- 
nium ore; and byproduct vanadium from uranium-ore treatment) 
furnished $379.7 million or 91.3 percent of the total value of mineral 
roduction. Nonmetals (primarily sand and gravel, cement, stone, 
ime, and pumice) supplied $35.8 million or 8.6 percent of the total, 
and fuels (coal and petroleum) accounted for the remaining $0.3 mil- 
lion or 0.1 percent. 

Employment and Injuries.—Preliminary data compiled by the Bureau 
of Mines for employment and injuries in the mineral industries in 
Arizona in 1960, excluding the petroleum industry, are shown in 
table 2. Copper mines alone accounted for two-thirds of the total 
man-hours worked and fatal and nonfatal injuries. However, the fre- 
quency rate (injuries per million man-hours) for copper mines was 
lowerthan that of the total. 

_Legislation and Government Programs.—No Office of Mineral Explora- 
tion (OME) contracts were executed in Arizona in 1960. Following 
an announcement late in 1959 by the Office of Civil and Defense 
Mobilization (OCDM), the General Services Administration (GSA) 
called for bids to suppl nonferrous soft asbestos of domestic origin 
for the national stockpile. The initial bids opened on April 29 were 
rejected, but new bids opened on June 7 were acceptable for No. 2 


ee 


1 Commodity-industry analyst, Bureau of Mines, Denver, Colo. 
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fiber from three apparent low bidders. Initial shipments to GSA by 
two operators were rejected, and no purchases had been made by the 
close of the year. Arizona’s manganese industry was at a near stand- 
still throughout the year as a result of completion of the Government 
carlot purchase program in 1959. 


TABLE 1.—Mineral production in Arizona ' 
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TABLE 2—Employment and injuries in the mineral industries’ in 1960? 
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REVIEW BY MINERAL COMMODITIES 


METALS 


Beryllium.—A small quantity of 10 percent BeO ore was recovered 
from the Homestead lode, Yavapai County, by Earl Anderson. The 
hand-cobbed ore was shipped to the Beryl Ores Co., Arvada, Colo. 

Copper.—Arizona again ranked first in the United States in output 
of copper and accounted for 50 lox of the Nation's production. 
Árizona copper output increased 25 percent in quantity (108,308 
short tons) and 31 percent ($81.6 million) in value from 1959. 
oe supplied 91 percent of the value of metals and 83 percent of 
the State value of all minerals produced. 


TABLE 3.—Fifteen leading copper-producing mines in 1960, in order of output 


Source of copper in 
Mine District County Operator 1960 
Morenci.......| Copper Greenlee..| Phelps Dodge Corp.| Gold-silver ore, 
Mountaín. copper ore, copper 
precipitates, 
San Manuel...| Old Hat......... Pinal...... Ban Manuel Copper |Copper ore. 
orp. 

New Cornella..| Ajo. ............ Pima......| Phelps Dodge Corp.| Gold-sllver tailings, 
gold-silver ore, 
copper ore. 

Lavender pit | Warren.........| Cochise...|.....do............... Copper ore, copper 

Copper precipitates. 
Queen. 
Bay pit........ Mineral Creek..| Pinal...... eo Copper Do. 
rp. 
Inspiration. ...| Globe-Miami!...| Gila....... Inspiration Do. 
Consolidated 
Copper Co. 
Esperanza....- Pima....-------- Pima....-.| Duval Sulphur & Copper ore. 
Potash Co. 
Silver Bell Silver Bell......|..... do..... American Smelting | Copper ore, copper 
Unit. and Refining Co. precipitates. 

Magma........ Ploneer......... Pinal......| Magma Copper Co..| Gold-silver ore, 
copper ore. 

Copper Cities..| Globe-Miami1...| Gila.......| Tennessee Corp.! Copper ore. 

Copper Cities 
Division. 
Pima.......... Pima....-------- Pima...... Pima Mining Co.... Do. 
Bagdsd........ Eureka.......... Yavapai.. perdua Copper Do. 
orp. 
Miami......... Globe-Miami...| Gila.......| Tennessee Corp.! Copper precipitates. 
Miami Copper 
Co. Div. 
Old Dick...... Eureka.......... Yavapai..| Cyprus Mines Corp.| Copper-zinc ore. 
Castle Dome Globe-Miami...| Gila....... Tennessee Corp.! Copper precipitates. 
dump. pum Copper 
o. Div. 


! On June 10, 1960, Tennessee Corp. obtained lease with option to purchase all mining properties in Gila 
County formerly owned by Miami Copper Co. 
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THOUSAND SHORT TONS 
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FIGURE 1.—Mine production of copper in Arizona, 1950-60, by months, in terms 
of recoverable metal. 
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FIGURE 2.—Value of mine production of copper and total value of mineral pro- 
duction in Arizona, 1930-60. 
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TABLE 4.—Ore mined, waste and leach material removed, and total copper pro- 
duction at principal copper open-pit and underground mines 


(Short tons) 
Waste and leach material | Total copper pro- 
Ore mined removed duced from all 
Mine sources ! 
1959 1960 1959 1960 
Open pit: 
Morenci A O 10, 513,000 | 14, 500, 000 18, 930, 000 21, 200, 000 
New Cornelia... ......... 9, 823, 000 9, 066, 000 15, 050, 000 14, 700, 000 
Inspiration . .............. 5, 378, RAS 5, 314, 770 3, 993, 202 4, 105, 835 
OT DNE A 2, 998, 888 6, £23, 814 27,419,324 | 314, 467, 527 
La render. occ 3, 170, 000 4, 245, 000 4, 773, 000 11, 588, 900 
Copper Cities............-| 3,060,575 | 2 3, 058, 372 2 1, 809, 488 21,666, 149 
Silver Bell 2...............| 2,778,400 2, 723, 200 1, 602, 610 1, 788, 470 
Esperanza ooo 43,216,383 | 4,366, 856 6, 545, 400 9, 648, 961 
jsp NEHMEN 1, 200, 606 1,327,473 | 3! 2,618, 804 | 3! 4,027, 316 
Bagdad ess A 21,770,138 | 2 1, 821, 402 3 6, 440, 208 3 5, 983, 379 
Castle Dome dUMD 22.65 zamora eccle RI e terc ec 
Missond APA AAA Ne 1, 654, 650 29, 669, 400 
Underzround: 
San Manuel.............. 7,595,867 | 12, 261,220 |--------------ļ-------------- 
Copper Queen...........- 373, 395 509, 668 [Lco des ocurre eck eae 
ADI NA A 276, 387 456, OSG A A 
O A UNE 3 998, 568 OMM DONORUM UNS 
Daisy A 83, 322 48, 872 | eee osculo Reo 


! Includes copper recovered from leaching of material in place and in dumps. 
3 Mining World Catalogue and Directory Number, Apr. 25, 1961, p. 99. 
A A oe MEIN to avoid disclosing individual company confidential data. 
et weight, 
! Cubic yards, 
* Gross metal in concentrate shipped. 
! Water leaching of mine dumps only, 
tCessation of underground mining July 1, 1959, and conversion to in-place leaching. 
* Al! production from in-place leaching. 
8 Daisy-Mineral Hill in 1959—Daisy only in 1960, 


Source: Company published annual reports except where otherwise specified. 


Production of copper advanced from 28,000 short tons produced in 
January to 37,000 tons in February, and then rose to 48,000 tons in 
March. Slight increases and decreases were recorded above and be- 
low the March output, but the remaining 9 months averaged 47,000 
tonsa month. The significant increase in the first quarter resulted 
primarily from the resumption of output from several of the principal 
producing mines, which had been forced to stop operations during 
the last 5 months of 1959 because of a labor strike. Operations that 
resumed activity in the first quarter of 1960 after the strike ended 
included the Copper Queen and Morenci Branches of the Phelps 
Dodge Corp., Ray Division of Kennecott Copper Corp., and Magma 
and San Manuel properties of Magma Copper Co. Other major as 
well as smaller copper mining and milling operations and custom 
shippers that were not idled by the labor strike had been forced to 
stockpile ore or concentrate at the mines or mills or to curtail pro- 
duction during the strike because the smelters to which they had 
shipped were closed. 

he 5 leading copper producers furnished 368,500 short tons, or 68 
percent of the copper output, and the top 15 accounted for 530,500 
tons or 98 percent. Of the five leading mines, three were operated 
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by Phelps Dodge Corp.; one by San Manuel Copper Corp., a sub- 
diary of Magma Copper Co. and one by a Buon of the Ken- 
necott Copper s 

The Duval Sulphur & Potash Co. Esperanza open-pit copper mine 
and 12,000-ton-per-day mill, which began operating in March 1959, 
had its first full year of operation in 1960. Maximum production was 
maintained. At the close of the year mine development was well 
advanced with six mining levels available for producing ore and three 
additional levels advancing in waste overburden to develop additional 
ore. A drilling program to evaluate a porphyry copper deposit in 
northwestern Arizona, begun in 1959 by Duval, was still in progress 


at yearend. 

The $43.5 million program of American Smelting and Refining 
Co. (Asarco) to bring its Mission Project open-pit copper mine into 
scheduled production by 1962 was well advanced by the close of the 
year. Construction work be in March on its $17 million 15,000- 
ton-per-day concentration plant and scheduled for completion in 
September 1961, progressed on schedule. Stripping of the 200 feet 
of overburden continued throughout the year; 31.3 million tons, well 
over half of the total preoperation stripping required, was removed 


by the end of the year. Principal service buildings, including the 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in terms of 
recoverable metals ' 


Mines producing Mara Gold (lode and placer) | Silver (lode and placer) 
sold or A 


Year treated 3 

Lode | Placer | (thousand Tro Value 

short ounces | (thousands) 
tons) 
1951-55 (average)....... 190 9 46, 215 4, 621 $4,183 
Un. reco AS 194 5 61,044 5,179 4, 687 
Iii cece sescaecesces 141 8 60, 166 5, 279 4,778 
1054... es re pt ne ol 100 4 58, 773 4, 685 4,240 
|? jee ne A 101 3 53, 732 3, 898 8, 528 
LQ wees 959922902 106 5 66, 800 4, 775 4, 322 
1860-1000 AA A nnnc En ee (3) 328, 276 359, 314 277, 565 
Copper Lead Zine 

ae te sl “otal 

value 
Short Value Short Value Short Value  |(thousands) 

tons (thousands)| tons |[(thousands)| tons |(thousands) 

1951-55 (average)....... 407,420 | $236,086 | 12,309 $3, R06 | 34,363 $10, 298 $258, 450 
TOM MP PORRO 505, 908 430,022 | 11,099 3,768 | 25,580 7, 009 450, 600 

AA 515, 854 310,544 | 12,441 3,553 | 33,905 7, 866 332, 
A 485, 839 255, 55 11, 800 2,782 | 28,532 5,82 273, 308 
1959. ..... ccce ccececccc 430, 297 264,202 | 9,099 2,300 | 37,325 8, 585 232, 977 
1900. 2222992: der mcd 538, 605 345, 784 8, 495 1,988 | 35,811 9, 239 366, 340 
1860-1900. .............. 17,195,391 | 6,721,649 | 608,841 118, 450 | 850, 700 205, 798 7, 651, 738 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or slimes 
re-treated, and ore, old tailings, or copper precipitates Ded to smelters during the calendar year indicated. 


2 Does not include gravel washed or tonnage of precip 


tates shipped. 
3 Data not available. 
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TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
counties, in terms of recoverable metals 


Material | Gold (lode and placer) | Silver (lode and placer) 


County sold or 
(QUA A Lu E 
a AAA O E ROA 
CO A O Y 
Maricopa. ......-..-..- 
O BB eject eee eee 
ES AA A sectis esc 
Jer A MEL 1,0 cece: 
¡AAA cd IO AAA 
Banta Crug...........]] 83|.......... 
Yavapal.......... oo. 
TA o erecta e 
Total: Lo acta 
Total value 
Cochise. .......... 222. $41, 655, 558 
Gli vu. oe a 45, 826, 160 
Graham.............._- (3) 
Grecniee.............--| 105,640 | 67, 820, 880 |... Ll. Less] LLL ssl] LL LL... 68, 693, 054 
Maricopa........ Ll... 5 As EA A ETA MINOR 10, 340 
Mohs ve oo 773 , 600 
NOVA coco 94 142, 385 
quc O 222 85, 846, 084 
O 728 102, 244,375 
Santa Ora 506 3 812,133 
Yarvapat..... LL. LL. 703 21,026, 893 
Yuma Seas ica 644 1 » 
Total: 1960....... 360, 340, 327 


38 


37,325 | 8,584,750 | 282, 977,014 


! Operations at miscellaneous cleanups not counted as a producing mine. 

1 Does not include gravel washed or tonnage of precipitates shipped. 

! Production of Graham County combined with ta Cruz County to avoid disclosing individual 
maran confidential data. 

+ Byproduct of uranium ore. 

! Less than 1 ton. 


machine shop, warehouse, and changehouse, and a 7-mile railroad spur, 
were completed. Development operations at Mission were described.? 
In April, Inspiration Consolidated Copper Co. purchased and began 
operating the International Smelting and Refining Co. Miami copper 
smelter adjacent to International's concentrating plant. Concentrate 
and cement copper from the operation at Inspiration and material 
from other producers were treated at the smelter. In addition, the 
iration refinery was expanded and placed in operation in Febru- 
ary. The purchase of the smelter and expansion of the refinery were 
undertaken to anticipate the increased output expected when the 
Christnas mine of the company begins producing in late 1961 or 
early 1962 and to reduce smelting and refining costs. The purchase 
gave the company an integrated mining, milling, smelting, and re- 


2 Mining World, Fast Start at Mission: American Smelting Now Stripping 2,500,000 
Tons a Month: Vol. 22, No. 9, August 1960, pp. 26-27. 
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TABLE 7.—-Mine production of gold, silver, copper, lead, and zinc in 1960, by 
classes of ore or other source materials, in terms of recoverable metals 


Material Gold Silver 

sold or (troy (troy Copper Lead Zine 

treated | ounces) | ounces) (pounds) (pounds) | (pounds) 
(short tons) 


Lode ore: 

Dry gold............ 21 4, 476 883 9. 520 22.100 licita olaaa 
Dry gold-silver...... 7 121,761 700 83, 210 2, 786, 200 1, 500 1, 400 
Dry silver..........- 14 92, 263 1 14,073 1, 145, 700 1, 900 100 
Total.........--.. 42 218, 500 1, 584 56, 803 3, 964, 000 8, 400 1, 500 
Copper.............- 44 | 66,032, 439 | 115,602 | 3,689, 622 | 993, 370, 700 800 300, 500 
Copper-zinc......... 4 147, 541 92 50. 555 8, 454, 400 81, 600 | 17,270, 500 
A mi 9 4, 202 128 33. 738 7,200 495, 400 24, 200 
Lead-zinc........... 4 837.070 | 24,493 919, 051 837. 500 | 16,423, 600 | 46, 930, 200 
Ca oras 1 19,370 |........- 1, 027 62, 600 nasaas nto 7,073, 200 

Total A 65 | 66, 540,622 | 140,315 | 4,693, 996 |1,002,732,400 | 16, 951, 400 | 71, 598, 600 

Other “‘lode” material: 
Gold tailíngs........ 15, 240 740 11, 898 29,100 lisicacosione Jas 2: 
Gold-silver and sil- 

ver tailings........ 15, 542 10 779 77.400 APP AAA 
Copper cleanup..... (3) 10,215 56 7, 237 3, 284. 600 |..0-2.-....-|-0 0-2-2- 
Copper precipitates. 11 44,929 a O 66, 691,000 |............]-....- PEE 
Lead cleanup....... (3) - Y BERE NE IA [er ee E. 9, 100 400 
Lead tailings........ 70 eee 123 A 13, 500 400 
Lend-zinc mill clean- 

IAS 32 5 392 400 5, 600 3, 300 
Zinc cleanup........ (3) 86 217 503 300 6, 200 11,000 
Uranium ore........|.........].-.--......- 10 3, 068 430, 800 800 6, 800 

Total ecco oe ected 86, 122 1, 038 24, 184 70, 513, 600 35, 200 21. 900 


—— | | —— M — | ———————M | ————— — —————— | ———————Ó— | ———À 
IA————|I—MÉÁÁÉÁÁÁ——— LII ———— | ee | Ad 


66, 845, 244 | 142,937 | 4,774, 983 |1,077,210,000 | 16, 990, 000 | 71, 622, 000 
tions) A B AAA 127 A A desde 


A | ——— | | NR | ———————————M | ———— | —— 
IAM ee | ee | L————————— I —————————— | ———————Ó—— | M 


66, 845, 244 | 143,064 | 4,774,992 |1,077,210,000 | 16,990, 000 | 71, 622, 000 


1 Detail will not necessarily add to totals because some mines produce more than 1 class of material. 
3 From properties not classed as mines. 


fining operation, and placed it in a position to ship the full copper 
output of its Inspiration and Christmas mines in the form of refined 
copper cathodes. 
1e McDonald 18-foot circular shaft at the Christmas mine, 12 
miles north of Winkelman, had been sunk to 1,576 feet, 204 feet short 
of final depth, by the close of the year. In addition, 1,431 feet of 
development drifts, raises, and station excavation were driven in 1960. 
A circular concreted air shaft, 12 feet in diameter, with a planned 
depth of 1,205 feet, was completed to a depth of 462 feet. Final 
determination of the mill flowsheet and layout was made, equipment 
ordered, and construction begun. Construction of the miscellaneous 
service building and facilities was continued. The operation was 
designed for a production and milling capacity of 4,000 tons of ore 
per day; copper out put was expected to approximate 36 million pounds 
per year. ristmas mine development was described.® 
Following 3 years of deep diamond drilling and geological and 
geophysical surveying by its exploration subsidiary (Bear Creek 


8 Bogert, John R., Christmas Mine Development Proceeds at Fast Pace: Min. World, 
vol. 22, No. 8, July 1960, pp. 28-29. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in 1960, by types 
of material processed and methods of recovery, in terms of recoverable metals 


Type of material processed and method Gold Silver Copper Lead Zine 
of recovery (troy (troy (pounds) (pounds) | (pounds) 
ounces) ounces) 
e: 
Amaleamation: Ore...............-.. 4 AAA AN AA 
Cyanidation: Ore................-... 4,211 85 145 AA AN teram c S 
Total recoverable in bulllon......... 4,215 AAA PE CU a E puERES 
Concentration and smelting of con- 
centrates: 
Orè M het ioe eee ec 110, 446 | 4,216,819 | 2 963, 239,600 | 16, 706.900 | 71,889, 000 
NES AAA AA IB [|.20000-------- ; 
A ec 110,446 | 4,216,942 | 963,239,600 | 16,720,400 | 71,589, 400 
Direct-smelting: 
IA eee Secu ae 27, 248 501, 902 43, 748, 400 248, 700 17, 900 
Copper precipitates__..............[-...------]-.-.2.-- 2 66,691,000 |............].--.--...... 
Smelter cleanings, etc........-..... 1, 028 20, 993 3, 391, 800 20, 900 14, 700 
fn) | See AN 28, 276 522,895 | 113, 831, 200 269, 600 32, 600 
Other: Leaching of copper ore.........|..........|. -.-.-....-. 8 139,200 |. 5S ss eoce au eo e <a 
m pa A rcd 127 M ASI ruat NS 
Grand total... a ee ce renes 143,064 | 4,774,992 |1,077, 210, 000 | 16, 990, 000 | 71, 622, 000 


! Includes uranium-ore concentrate. 
1 Includes copper recovered from leaching of ore at one operation that employs dual-process treatment of 
ung followed by flotation concentration; combined to avoid disclosing individual company confidential 


a. 
3 All other copper recovered by leaching was from one operation and is included with “Lode: Conocen 
tration and smelting of concentrates: Ore” as indicated in footnote reference 2 


Mining Co.) on a copper mineralized area northeast of Safford, Ken- 
necott Copper Corp. purchased 120 mining claims in the area in 1959 
and applied for patent on 53 of the claims in 1960. In addition, at 
the close of the year a contract was awarded to Boyles Bros. Drilling 
Co. for a 795-foot vertical two-compartment shaft on the property 
with inside dimensions of 9 feet 2 inches by 5 feet 6 inches. Another 
contract was to be let for drifting, crosscutting, and raising from the 
3,900-foot level to be cut at a distance of 754 feet from the collar. | 

Phelps Dodge Corp. started exercising options to buy approxi- 
mately 300 mining claims 10 miles north of Safford and 2 miles west 
of the property purchased by Kennecott in December. In a drilling 
program conducted by the company on the claims in 1959, copper 
mineralization reportedly was found in onc hole at a depth of 1,000 
feet. No immediate plans for further exploration and development 
of the claims, on which the options to buy were exercised, were an- 
nounced. American Metal Climax, Inc., terminated its option on 
claims on Turtle Mountain north of the Phelps Dodge property at 
yearend in 1959. 

By midyear 1960, three major mining companies and others had 
located extensive holdings of mining claims in the Twin Buttes 
mining area 614 miles south of Banner Mining Co., Pima Mining Co., 
and American Smelting and Refining Co. (Mission Project) opera- 
tons south of Tucson. Reportedly, American Metal Climax, Inc.. 
located approximately 300 claims in the 10-square-mile area and drilled 
four test holes ranging in depth from 1,250 to 1,500 feet. Bear Creek 
Mining Co. staked claims and started drilling test holes. Asarco filed 
on 162 claims north of those located by American Metal Climax, Inc. 


610629—61— —8 
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Prince Creek, Iditarod district), and Ruby Mining Co. (Long Creek, 
uby district) were among the leading nonfloat producers. 

Lode-gold mining attracted only a little attention. Little Squaw 
Mining Co. continued its program of reopening and exploring some 
of the Chandalar lodes. Arctic Alaska i ishories and Enterprises, 
Inc., worked its vein on the old Homestake property in the Fairbanks 
district. Ore was treated at the Cleary Hill mill. The Lookout mine 
at Ester Dome reported a small production. 

Three strip mines and one underground mine produced coal dur- 
ing the year. Usibelli Coal Mine, Inc., Cripple Creek Coal Co., and 
Arctic Coal Co. operated strip mines in the Nenana (Healy River) 
field. The Suntrana Mining Co. underground mine produced coal in 
the early months of the year. The mine was sold to Usibelli in Oc- 
tober, and Usibelli was working the mine on a reduced scale at yearend. 
A small quantity of coal was produced at Meade River for consump- 
tion at Barrow. Alaska Resources, Inc., mined a small quantity of 
peat from the Fox Pit, 10 miles north of Fairbanks, for use as a soil 
conditioner. Pit-run material sold at $3 per yard and shredded peat 
sold at $4.50 per yard, both f.o.b. pit. 

Benedum and Associate's Nulato unit wildcat in the Anvik district 
was & dry hole. The well was drilled to 19,015 feet, plugged, and 
abandoned. Twelve companies reported 75 crew-weeks in geological 
or geophysical work on oil. 

Chatanika Power Co. announced plans for constructing an ice dam 
for power development on the Chatanika River at Shovel Creek, 22 
miles below Olnes. Construction by buildup spraying in winter was 
being studied; moss and decomposed vegetation locally available 
would be used to insulate in warm weather. The company's Chatanika 
Syphon powerplant continued in operation throughout the 1960 
season. 

Preliminary studies of the Rampart Dam project by the U.S. Army 
Corps of Engineers were underway. Planned to harness the entire 
flow of the Yukon, the project would create a lake 10,850 square miles 
in area (larger than Lake Erie) and 200 miles long. Estimates were 
that it would take 20 years after completion of the diia to fill the lake. 
Potential capacity, at 4.8 million kilowatts, would make Rampart the 
largest hydroelectric installation in the Western Hemisphere—21/ 
times the capacity of Grand Coulee. At yearend preparations were 
being made to move drilling equipment to the damsite. 

The U.S. Army Corps of Engineers nuclear powerplant (APPR-1) 
at Fort Greely was still under construction at yearend. 
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RIZONA'S COPPER INDUSTRY in 1960 again dominated 
the mineral industries of the State. One-half of the Nation's 

_ * copper came from Arizona, and the metal represented $345.8 
million, or 83 percent of the State's $415.8 million total value of all 
minerals produced. An $81.6 million increase in the value of copper 
was primarily responsible for the $88.9 million, or 27-percent advance 
in the State's total output. Resumption of copper production in 
January 1960 from several of the principal producing mines, which 
had been closed by a strike during the last 5 months of 1959, a full- 
years output from these and one new major mine, and increased 
output from a number of the important mines accounted for the sig- 
nificant increase in copper production in 1960. 

Output of metals (mainly copper, but including byproduct gold, 
silver, and molybdenum from copper-ore treatment; lead; zinc; ura- 
nium ore; and byproduct vanadium from uranium-ore treatment) 
furnished $379.7 million or 91.3 percent of the total value of mineral 
roduction. Nonmetals (primarily sand and gravel, cement, stone, 
1me, and pumice) supplied $35.8 million or 8.6 percent of the total, 
and fuels (coal and petroleum) accounted for the remaining $0.3 mil- 
lion or 0.1 percent. 

Employment and Injuries.— Preliminary data compiled by the Bureau 
of Mines for employment and injuries in the mineral industries in 
Árizona in 1960, excluding the petroleum industry, are shown in 
table 2. Copper mines alone accounted for two-thirds of the total 
man-hours worked and fatal and nonfatal injuries. However, the fre- 
quency rate (injuries per million man-hours) for copper mines was 
lower than that of the total. 

Legislation and Government Programs.—No Office of Mineral Explora- 
tion (OME) contracts were executed in Arizona in 1960. Following 
an announcement late in 1959 by the Office of Civil and Defense 
Mobilization (OCDM), the General Services Administration (GSA) 
called for bids to su ply nonferrous soft asbestos of domestic origin 
for the national tocho! e. The initial bids opened on April 29 were 
rejected, but new bids opened on June 7 were acceptable for No. 2 


1Commodity-industry analyst, Bureau of Mines, Denver, Colo. 
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Prince Creek, Iditarod district), and Ruby Mining Co. (Long Creek, 
uby district) were among the leading nonfloat producers. 

Lode-gold mining attracted only a little attention. Little Squaw 
Mining Co. continued its program of reopening and exploring some 
of the Chandalar lodes. Arctic Alaska Fisheries and Enterprises, 
Inc., worked its vein on the old Homestake property in the Fairbanks 
district. Ore was treated at the Cleary Hill mill. The Lookout mine 
at Ester Dome reported a small production. 

Three strip mines and one underground mine produced coal dur- 
ing the year. Usibelli Coal Mine, Inc., Cripple Creek Coal Co., and 
Arctic Coal Co. operated strip mines in the Nenana (Healy River) 
field. The Suntrana Mining Co. underground mine produced coal in 
the early months of the year. The mine was sold to Usibelli in Oc- 
tober, and Usibelli was working the mine on a reduced scale at yearend. 
A small quantity of coal was produced at Meade River for consump- 
tion at Barrow. Alaska Resources, Inc., mined a small quantity of 
peat from the Fox Pit, 10 miles north of Fairbanks, for use as a soil 
conditioner. Pit-run material sold at $3 per yard and shredded peat 
sold at $4.50 per yard, both f.o.b. pit. 

Benedum and Associate's Nulato unit wildcat in the Anvik district 
was a dry hole. The well was drilled to 12,015 feet, plugged, and 
abandoned. Twelve companies reported 75 crew-weeks in geological 
or geophysical work on oil. 

Chatanika Power Co. announced plans for constructing an ice dam 
for power development on the Chatanika River at Shovel Creek, 22 
miles below Olnes. Construction by buildup spraying in winter was 
being studied; moss and decomposed vegetation locally available 
would be used to insulate in warm weather. The company’s Chatanika 
Syphon powerplant continued in operation throughout the 1960 
season. 

Preliminary studies of the Rampart Dam project by the U.S. Army 
Corps of Engineers were underway. Planned to harness the entire 
flow of the Yukon, the project. would create a lake 10,850 square miles 
in area (larger than Lake Erie) and 200 miles long. Estimates were 
that it would take 90 years after completion of the dam to fill the lake. 
Potential capacity, at 4.8 million kilowatts, would make Rampart the 
largest hydroelectric installation in the Western Hemisphere—21% 
times the capacity of Grand Coulee. At yearend preparations were 
being made to move drilling equipment to the damsite. 

The U.S. Army Corps of Engineers nuclear powerplant (APPR-1) 
at Fort Greely was still under construction at yearend. 
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and the Arizona Bureau of Mines. 


By William H. Kerns, F. J. Kelly; and D. H. Mullen? 


$ 


RIZONA’S COPPER INDUSTRY in 1960 again dominated 
the mineral industries of the State. One-half of the Nation’s 

. * copper came from Arizona, and the metal represented $345.8 
million, or 83 percent of the State’s $415.8 million total value of all 
minerals produced. An $81.6 million increase in the value of copper 
was primarily responsible for the $88.9 million, or 27-percent advance 
in the State’s total output. Resumption of copper production in 
January 1960 from several of the principal producing mines, which 
had been closed by a strike during the last 5 months of 1959, a full- 
years output from these and one new major mine, and increased 
output from a number of the important mines accounted for the sig- 
nificant increase in copper production in 1960. 

Output of metals (mainly copper, but including byproduct gold, 
silver, and molybdenum from copper-ore treatment; lead; zinc; ura- 
num ore; and byproduct vanadium from uranium-ore treatment) 
furnished $379.7 million or 91.3 percent of the total value of mineral 
poco Nonmetals (primarily sand and gravel, cement, stone, 

ime, and pumice) supplied $35.8 million or 8.6 percent of the total, 
and fuels (coal and petroleum) accounted for the remaining $0.3 mil- 
lion or 0.1 percent. 

Employment and Injuries.—Preliminary data compiled by the Bureau 
of Mines for employment and injuries in the mineral industries in 
Arizona in 1960, excluding the petroleum industry, are shown in 
table 2. Copper mines alone accounted for two-thirds of the total 
man-hours worked and fatal and nonfatal injuries. However, the fre- 
quency rate (injuries per million man-hours) for copper mines was 
lowerthan that of the total. 

. legislation and Government Programs.—N o Office of Mineral Explora- 
tion (OME) contracts were executed in Arizona in 1960. Following 
an announcement late in 1959 by the Office of Civil and Defense 
Mobilization (OCDM), the General Services Administration (GSA) 
called for bids to su pl nonferrous soft asbestos of domestic origin 
for the national stockpile. The initial bids opened on April 29 were 
rejected, but new bids opened on June 7 were acceptable for No. 2 


LL 
* Commodity-industry analyst, Bureau of Mines, Denver, Colo. 
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TABLE 2.—Employment and injuries in the mineral industries’ in 1980?” 


AREE Ju Injuries pes rd 
number [e] A a | Y te - 
Industry RAM ad of men | man-hours juries per 
pe employed | worked | Fatal | Nonfatal| million 
man-hours) 
Copper minor ilc eccL ccce cerra 100 9,901 | 23, 542, 174 11 476 20.7 
Urnnburn ruben... eee eee 38 445 939, 240 1 43 46.8 
Muta minen (other). .ccceecce ieee 33 628 | 1,102, 403 3 115 107.0 
Nontnetal pillo RR 34 397 809, 432 |.......- 9 11.1 
A A 48 570 | 1,286, 203 |........ 24 18.7 
Kand and gravel planta. o.oo le 70 1,438 | 2, 602, 949 1 81 12.3 
Nonferrous amollers and reduction 
O An A. 9 2,516 | 5,705,176 1 92 16.3 
Cowl ill oo. ce cee ccc cece ecw e cone 2 18 21,090 A sateen A 
COUN AAA suus 334 15,813 | 36,009, 257 17 790 22.4 


I Kaecludes petroleum industry, 
$ P'iolliininury figures. 
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REVIEW BY MINERAL COMMODITIES 


METALS 


Beryllium.—A small quantity of 10 percent BeO ore was recovered 
ftom the Homestead lode, Yavapai County, by Ear] Anderson. The 
hand-cobbed ore was shipped to the Beryl Ores Co., Arvada, Colo. 

Copper.—Arizona again ranked first in the United States in output 
of copper and accounted for 50 ve of the Nation’s production. 
Arizona copper output increased 25 percent in quantity (108,308 
short tons) and 31 percent ($81.6 million) in value from 1959. 
Copper supplied 91 percent of the value of metals and 83 percent of 
the State value of all minerals produced. 


TABLE 3.—Fifteen leading copper-producing mines in 1960, in order of output 


Source of copper in 
Mine District County Operator 1 
Morend....... Copper Greenlee..| Phelps Dodge Corp.| Gold-silver ore, 
Mountain, copper ore, copper 
precipitates. 
San Manuel...| Old Hat......... Pinal...... RAS Manuel Copper |Copper ore. 
rp. 

New Cornelia..| Ajo. ............ Pima...... Phelps Dodge Corp.| Gold-silver tailings, 
gold-silver ore, 
copper ore. 

Lavender pit | Warren......... Cochise...|..... E RP Copper ore, copper 

opper precipitates. 
Queen. 
Ray pit........| Mineral Creek..| Pinal...... Eennecout Copper Do. 
rp. 
Inspiration. ...| Globe-Miami...| Gila......-| Inspiration Do. 
Consolidated 
Copper Co. 
Esperanza.....- Pims..........--| Pima......- Rove 2 hur & Copper ore. 
otas O. 
Silver Bell Silver Bell......|..... do..... American Smelting | Copper ore, copper 
Unit. and Refining Co. precipitates. 

Magma........ Ploneer......... Pinal......| Magma Copper Co..| Gold.silver ore, 
copper ore. 

Copper Citles..| Globe-Miami...| Gila.......| Tennessee Corp.! Copper ore. 

Coprer Cities 
Division. 
Pima.......... Pima........ Pima...... Pima Mining Co.... Do. 
Bagdad........ Eureka.......... Yavapai.. paai Copper Do. 
orp. 
Miam!.......-.| Globe-Miami..-| Qila.......| Tennessee Corp.! Copper precipitates. 
Miami Copper 
Co. Div. 
Old Dick. ..... Eureka. ........- Yavapal..| Cyprus Mines Corp.| Copper-zinc ore. 
Castle Dome Globe-Miami...| Gila.......| Tennessee Corp.! Copper precipitates. 
dump. Miami Copper 
Co. Div. 
A A E A IN € E óÓ 
' On June 10, 1960, Tennessee Corp. obtained lease with o 
, A E ption to purchase all mining properties in Gila 
County formerly owned by Miami Copper Co. 
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TABLE 4.—Ore mined, waste and leach material removed, and total copper pro- 
duction at principal copper open-pit and underground mines 


(Short^tons) 
Waste and leach material Total copper pro- 
Ore mined removed duced from all 
Mine sources ! 
1959 1960 1959 1960 1960 
Open pit: 
Morenci... ll lll cc... l. 10, 513, 000 | 14, 500, 000 18, 930, 000 21, 200, 000 105, 640 
New Cornelia............. 9, $23, 000 8, 066, 000 15, 050, 000 14, 700, 000 66, 693 
Inspiration . .............. 5, 375, 818 5, 314, 770 3, 993, 262 4, 105, 835 40, 400 
Race A II 2, 998, RSS 6, £23, 814 27,419, 324 | 214, 467, 527 58, 799 
Lavender...............-.| 3,170,000 4, 245, 000 4, 773, 000 11, 588, 900 33, 248 
Copper Citles...--------.-| 3,060,575 | 23, 05x, 372 21, 809, 458 2 1, 666, 149 16, 551 
Silver Bell 2__.............] 2,776,400 2, 723, 200 1, 602, 610 1,788, 470 (3) 
Esperanza 3... 2... 4 3, 216, 383 4, 366, 850 6, 545, 400 9, 645, 961 (3) 
¡ade AO O 1, 200, 606 1,327,473 | 282, 618, 804 | 254,027, 316 (3) 
Pat atl oe das REPRE 21,770,138 | 31,821,402 | 26,440,208 | 15,985, 370 011,931 
Castle Dome dump... bewe ce cod eas [e rn li o le iaa ioe 1 2, 654 
AS AETI oE EENE E AA edad 1, 654, 650 29, 669, 400 A [See --- 
Underground: 
San Manuel. ............. 7,595,867 | 12, MMM A 81, 724 
Copper Queen...........- 373,305 509.008 A A 25,575 
do NA 276, 387 386, 636 A AA Ge ates 18, 917 
MI ts 3 998, 568 2 ME EA A 9, 390 
Daisy Bolocco 83, 322 AS A AA Sele ene toudinee 1,324 


! Includes copper recovered from leaching of material in place and in dumps, 
1 Mining World Catalogue and Directory Number, Apr. 25, 1961, p. 99. 
: i ee ey need to avoid disclosing individual company confidential data. 
et weigüt, 
I Cubic yards, 
* Gross metal in concentrate shipped. 
! Water leaching of mine dumps only. 
! Cessation of underground mining July 1, 1959, and conversion to in-place leaching. 
‘All production from in-place leaching. 
1! Daisy-Mineral Hill in 1959—Daisy only in 1960, 


Source: Company published annual reports except where otherwise specified. 


Production of copper advanced from 28,000 short tons produced in 
January to 37,000 tons in February, and then rose to 48,000 tons in 
March. Slight increases and decreases were recorded above and be- 
low the March output, but the remaining 9 months averaged 47,000 
tons a month. The significant increase in the first quarter resulted 
primarily from the resumption of output from several of the principal 
producing mines, which had been forced to stop operations during 
the last 5 months of 1959 because of a labor strike. Operations that 
resumed activity in the first quarter of 1960 after the strike ended 
included the Copper Queen and Morenci Branches of the Phelps 
Dodge Corp., Ray Division of Kennecott Copper Corp., and Magma 
and San Manuel properties of Magma Copper Co. Other major as 
well as smaller copper mining and milling operations and custom 
shippers that were not idled by the labor strike had been forced to 
Stockpile ore or concentrate at the mines or mills or to curtail pro- 
duction during the strike because the smelters to which they had 
shipped were closed. 

The 5 leading copper producers furnished 368,500 short tons, or 68 
percent of the copper output, and the top 15 accounted for 530,500 
tons or 98 percent. Of the five leading mines, three were operated 
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by Phelps Dodge Corp.; one by San Manuel Copper Corp., a sub- 
AS of ds nin Copper Co. A and one by a división of the Ken- 
necott Copper t. 

The Duval Sulphur & Potash Co. Esperanza open-pit copper mine 
and 12,000-ton-per-day mill, which began operating in March 1959, 
had its first full year of operation in 1960. Maxim um production was 
maintained. At the close of the year mine development was well 
advanced with six mining levels available for producing ore and three 
a advancing in iar e dept to develop a 
ore. illing program to evaluate a porphyry copper deposit in 
A Arizona, begun in 1959 by Duval was atl in progress 
at yearen 

e $13.5 million program of American Smelting and Refining 
Co. (Asarco) to bri Eis Mission Project open-pit copper mine into 
scheduled production by 1962 was vell advanced by the close of the 
year. Construction work in March on its $17 million 15,000- 
ton-per-day concentration plant and scheduled for completion in 
September 1961, progressed on schedule. Stripping of the 200 feet 
of overburden continued throughout the year; 31.3 million tons, well 
over half of the total preoperation stripping required, was removed 
by the end of the year. incipal service buildings, including the 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc im terms of 
recoverable metals * 


| Mines producing | Marr Gold dode and pisar) | Stire Qode and placer 
Year treated 1 intacta orbe e 
| Lode | Pacer | gamed Troy ! value ! Troy | Value 


Suxt  . ognws (thoussads’: ounces (thousands) 
| l (thousan 


| | | toas) ds) 
EN (PRESE. ) 
|| i 
1351-55 averame....... | 1% 9. 46. 215 116. 739 $4. KS 4, 621 $4,183 
Ea s leere ue ed | 14 5: LH 145. i19, 5.114 | 5,179 4, 687 
E ilal toa lacados v JE 8, 01% 1:- SN, 5,779 4,73 
DEC IA 1x 4! 58.773 19.7» & | 4655 | 4,240 
E IA El 3 STR 124 S27 4 352; 3, 555 3, 528 
E BAUEN 1.6 5 A ast SMT | 4773 | 4,32 
1900-1 R. 221... AI ON) 12, 333, 738 Ix I$, 334] 277,565 
! r | i l | 
| | | 
| Copper ' Lead \ Zine ae 
SEM | | ' 
| Sbert l Vae | Swot © Vem | Sheet ' Value (thousands) 
tons ‘SSousunds was thocsicds! ters oi r, 
j 
1315 DTM Ln 4r. cs | SOW CILA $3.6 34363 | s1. 2 | $258, 450 
P. A HS, as AOO N a $ cS OS 7.09 450, 600 
AAA ES JLM ILH J Bas 7.368, WR 
148. o o0 E 235,501. EST LN NR 5.821 | 273, 398 
o AO 4m. IT WLI hay EX a K Rs & 585 231 977 
> oo HANS $6.74 — $6. Las — 33 LI; 3530 
I380-:390............. 17.136.391 , € 71.449  du& SAD' SO NOL XY 7, 651, 738 
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TABLE 6—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
counties, in terms of recoverable metals 


Matrial Gold (lode and placer) | Silver (lode and placer) 

sold or A eR Nea CS E E ET ER eee 
treated 3 

(short tons)|Troyounces| Value  |Troyounoes| Value 


40,011 | $1, 400, 385 099, 941 482 
1, 43, 015 147, 054 133, 091 
Q) Q) Q) ) 
8, 224 287, 840 645, 637 584, 334 
44 1, 510 6, 460 5, 847 
50 1, 750 26, 648 24, 163 
10 350 3, 068 2,777 
34,289 | 1,200,115 | 1,083,186 , 338 
33,962 | 1,188,670 | 1,122, 464 1, 015, 887 
3 31, 400 3 76, 494 3 69, 231 
25, 090 878,150 963, 510 872, 052 
115 4, 025 450 407 
143,064 | 5,007,240 | 4,774, 992 4, 321, 609 
124,627 | 4,361,945 | 3,898, 336 3, 523, 191 


3 

3, at 

31,581 

27, 890 
(1) 


35,811 | 9,239,238 | 366, 340, 327 
37,325 | 8,584,750 | 282, 977, 014 


1 
3 407, 743 § 812, 133 


KA 


-* + o 


EE 
38 


Nm 


! Operations at miscellaneous cleanups not counted as a producing mine, 

! Does not include gravel washed or tonnage of precipitates shipped. 

! Production of Graham County combined with Santa Cruz County to avoid disclosing individual 
company confidential data. 

$ Byproduct of uranium ore, 

! Less than 1 ton. 


machine shop, warehouse, and changehouse, and a 7-mile railroad spur, 
vere completed. Development operations at Mission were described.? 

In April, Inspiration Consolidated Copper Co. purchased and began 
operating the International Smelting and Refining Co. Miami copper 
smelter adjacent to International's concentrating plant. Concentrate 
and cement copper from the operation at Inspiration and material 
from other producers were treated at the smelter. In addition, the 
Inspiration refinery was expanded and placed in operation in Febru- 
ary. The purchase of the smelter and expansion of the refinery were 
undertaken to anticipate the increased output expected when the 

hristmas mine of the company begins producing in late 1961 or 
early 1962 and to reduce smelting and refining costs. The purchase 
gave the company an integrated mining, milling, smelting, and re- 


? Mining World, Fast Start at Mission: American Smelting Now Stripping 2,500,000 
Tons a Month: Vol. 22, No. 9, August 1960, pp. 26-27. y ai 


Le MINERALS YEARBOOK, 1980 


TASLE T..—Mine production of gold. silver. conver. lead. and rine tm 1960. by 
ciisers Qf ore gr ether source materials, in terms of recoverable metals 
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TABLE 8. —Mine production of gold. silver, copper. lead. and zinc in 1960. by types 
of material processed and methods of recovery, in terms of recoverable metals 


Type of material processed and method Geld Silver Ceprer Lead Zine 
of recovery (tmy (My (pounds) (Pounds) | (pounds) 
ounces) ounces) 


Lode: 
Ama eam ation= DL A PP A - 
Cyamdaton: Ore... l.l l.l... SCHO assesses. A ENR zas 


Total recoverable in buion.........| 4.215] BK 148 |..............|. -......-....|..-...-.---- 
IM 
Concentration and smelting of con- 
centrates: 
hs <i ee eee eee ee dam ee EEN 2 963, 239, 600 | 16,5065. 9600 ] 71,589, 000 
e AA EA 5 Led 5 ARPA 13, 0 400 
Tol aee d eEdEG Q3. 239. A00 | 16, T. 400 |. 71,559, 400 
Direct-«melting: 
riu NUS MES ate DIURNO e ONE ORE 43, 748, 40 248, “00 17, 900 
cpper precipitates... |e > DVCUL ON AAA APA 
Smelter cleanings, etc.............. : 20. 3, 391, NO 20. 200 14, 700 
Total AA 113. 31, M 269. 600 32, 600 
Other: Leaching of copper ore.........].-........]............ 281390 33) |... ------|--00---.-- ENS 
y MEDECIN LEADER RISE Loud NE X EQ Uu T eet MS 
OTT SoS OO eee 
Grand total.........................| 143, 064 4, 774,992 11,077, 210, 000 | 16, 990, 000 71, 622, 000 


! Includes uranium-ore concentrate, 

3 In-udes copper recovered from leaching of ore at one operation that employs dual-process treatment ot 
ee ung followed by flotation concentration; combined to avoid disclosing individual company contidential 

ata. 

! AN other copper recovered by leaching was from one operation and is included with “Lode: Concen 
tration and smelting of concentrates: Ore” as indicated in footnote reference 2 


Mining Co.) on a copper mineralized area northeast of Safford, Ken- 
necott Copper Corp. purchased 120 mining claims in the area 1n 1959 
and applied for patent on 53 of the claims in 1960. In addition, at 
the close of the year a contract was awarded to Boyles Bros. Drilling 
Co. for a 795-foot vertical two-compartment shaft on the property 
with inside dimensions of 9 feet 2 inches by 5 feet 6 inches. Another 
contract was to be let for drifting, crosscutting, and raising from the 
3,000-foot level to be cut at a distance of 754 feet from the collar. . 

Phelps Dodge Corp. started exercising options to buy approxi- 
mately 300 mining claims 10 miles north of Safford and 2 miles west 
of the property purchased by Kennecott in December. In a drilling 
program conducted by the company on the claims in 1959, copper 
mineralization reportedly was found in one hole at a depth of 1,000 
feet. No immediate plans for further exploration and development 
of the claims, on which the options to buy were exercised, were an- 
nounced. American Metal Climax, Inc., terminated its option on 
claims on Turtle Mountain north of the Phelps Dodge property at 
yearend in 1959. 

By midyear 1960, three major mining companies and others had 
located extensive holdings of mining claims in the Twin Buttes 
mining area 614 miles south of Banner Mining Co., Pima Mining Co., 
and American Smelting and Refining Co. (Mission Project) opera- 
tions south of Tucson. Reportedly, American Metal Climax, Inc.. 
located approximately 300 claims in the 10-square-mile area and drilled 
four test holes ranging in depth from 1,250 to 1,500 feet. Bear Creek 
Mining Co. staked claims and started drilling test holes. Asarco filed 
on 162 claims north of those located by American Metal Climax, Inc. 


615629—61——8 
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Transarizona Resources, Inc., completed a plant and development 
of an open-pit mine south of Casa Grande and began copper produc- 
tion in July. This plant was the first commercial application in the 
United States of the salt-coke-segregation process to recover copper 
from copper-silicate ore. It had a rated capacity of 250 tons of ore 
per day with provisions for enlargement. Sait (30 to 50 tons per 
week) for the chloridizing furnace was trucked from Carlsbad, 
N. Mex. Mining and milling operations were described.‘ 

Banner Mining Co. five-compartment Palo Verde shaft was com- 
pleted by Centennial Development Co. at a depth of 960 feet, short of 
the 1,020-foot intended mark, because an excessive quantity of water 
was encountered. Banner then took over development of the mine and 
began cutting stations and ore and waste pockets on the 700, 800, 
and 900 levels. By yearend 100 tons of ore per day was being 

roduced from development work and treated in the company mill. 

evelopment work on an around-the-clock basis was continuing to 
bring the mine into full production of 1,000 tons per day in late 1961. 
Banner Mining Co. and Pima Mining Co. reached an agreement under 
which Pima would mine 1.8 million tons of Banner’s Daisy mine ores 
from Pima’s open pit over a 7-year period starting in 1962. Prepara- 
tory stripping to enlarge Pima’s open pit, by Pima, was ahead of 
schedule. The ore was to be milled by Pima. Underground mining 
in the Daisy workings was halted by Banner. Revisions were com- 
pleted at the Pima mill by Pima Mining Co., resulting in an increase 
in daily mill capacity from 3,000 to 3,800 tons per day. 

The 500-foot Copper Queen shaft of Cyprus Mines Corp., located 
near its producing Old Dick mine, was completed by Centennial De- 
velopment Co.; stations were cut at the 300- and 450-foot levels to 
intersect the vein; and a small tonnage of development copper-zinc 
ore was produced and treatea in the Old Dick mill. 

Ground-breaking ceremonies in July officially marked the start of 
construction of the Bagdad Copper Corp. $2 million leaching plant 
and auxiliary sulfuric acid plant at its Dagdad open-pit copper opera- 
tion. The plant, scheduled for completion in June 1961, was de- 
signed to recover 20 tons of copper per day from low-grade oxide ore 
stockpiled during stripping and mining operations to produce ore 
forthe company concentration plant. 

As part of a $10 million expansion program by Kennecott Copper 
Corp. at its Ray operation a new water reclamation plant was com- 
pleted and placed in operation in June. The new plant will recover 
additional water from the mill tailings using a radioactive isotope 
gamma ray source coupled with a detection unit to control automati- 
cally the density of the solids in the thickener. This is believed to be 
the first application of such a device in the copper industry. The limi- 
tations of the company water rights from the Gila River had con- 
trolled the quantity of ore that could be treated. Therefore, the 
avallability of the additional water reclaimed was an important factor 
that enabled the company to increase the capacity of the Ray Mines 
Division from 15,000 to 22,500 tons of ore per day. ` : 


* Engineering and Mining Journal Artzona Copper Silicates Respond to Segregation: 
Vol. 161, No. 11, November 1960, pp. 86-57. E 
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The operating mines and plants of Miami Copper Co. in Arizona 
were acquired by the Tennessee Corp. on June 10, except for a royalty 
interest 1n the copper reserves which were to be sold by Miami to inst1- 
tutional investors for a reported $15 million. The Miami Copper Co. 
was to be liquidated. The transaction involved leaching operations 
at the Miami and Castle Dome properties and open-pit mining and 
milling at the Copper Cities property. 

A $ million expansion program started in 1959 by the Phelps 
Dodge Corp. on the Lavender open-pit mine of its Copper Queen 
Branch to extend the life of the mine by 7 vears or more to about 14 
years continued in 1960. Buildings were relocated to permit enlarge- 
ment of the open pit to the southeast. Stripping in this area was 
started, a new diesel powerplant was completed, and four 35-ton 
capacity dump trucks were purchased. 

Gold.—Gold output increased 15 percent and directly reflected the 
advance in production of copper as 81 percent of the gold was re- 
covered from copper ore. Of the remainder, 17 percent came from 
lead-zinc ore, and 2 percent was recovered from miscellaneous material 
and other classes of ore. 

Three mining operations—Copper Queen Branch and New Cornelia 
Branch (Phelps Dodge Corp.) and Iron King Branch (Shattuck 
Denn Mining Corp.), in descending order of output—furnished 69 
po of the State's gold output. San Manuel (San Manuel Copper 

rp.), Magma (Magma Copper Co.), and Morenci (Morenci Branch 
of Phelps Dodge Corp.) supplied 28 percent. 

Iron.— Ray Mines Division, Kennecott Copper Corp., continued to 
produce sinter (sponge iron) from pyrite recovered by the company 
as a byproduct of the treatment of copper ore at Hayden and from 
pyrite purchased from Magma Copper Co. The sinter and sulfuric 
acid, both produced from pyrite, were used in the leach-precipitation- 
flotation (L-P-F) process in the Ray concentrator. 

Phelps Dodge Corp. started constructing a small plant at the com- 
pany smelter at Douglas for the manufacture of sponge iron from 
iron oxides produced in smelting operations. The sponge iron pro- 
duced will be used in the precipitation of copper from solution in the 
company leaching operation at Bisbee in place of detinned cans 
presently obtained principally from outside the State. 

Southwest Iron and Steel Co. combined with the Arkota Steel Co. 
and broke ground near Coolidge for the construction of a plant to 
produce pig iron. Raw material for the plant was to come from 
Southwest’s magnetite-bearing .alluvial deposit 40 miles north of 
Tucson. The plant, being built by Arkota with a planned initial 
capacity of 75 tons of pig iron daily, will employ a sponge-iron-electric 
furnace process reported developed by Julius D. Madaras. The mag- 
netite was to be mined by open-pit methods and concentrated by the 
magnetic separation process, then trucked to the plant. 

The Colorado Fuel and Iron Corp. submitted the successful—and 
only—bid for an exclusive prospecting permit for iron and other 
minerals, including uranium, on 120,200 acres, 188 square miles, in 
the northwestern section of the Fort Apache Indian Reservation in 
Arizona. The permit was for 2 years with the right to extend it for 
an additional 2 years if desired. The company had made geologic 
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studies in the area during the past 2 years and announced that sub- 
stantial reserves of iron ore had been indicated by this work. 

Webb & Knapp, Inc., signed a contract in October with U.S. Bonne- 
ville Power Administration to provide power for a steel plant at Ana- 
conda, Mont. However, a company spokesman stated this action did 
not mean abandonment of plans for a similar steel plant at Clarkdale. 
The company had announced plans in June for tripling the capacity of 
the projected steel mill at Clarkdale from 100,000 tons per year to 
350,000 tons and for raising the cost of the mill from $15 million to 
$40 million. The steel would be produced from copper slag, owned 
by the company, remaining from the Clarkdale copper smelter (last 
operated in 1950). 

Lead.—Lead production (8,495 short tons) dropped 15 percent com- 
pared with 1959 (9,999 short tons), and was far below the 5-year 
average for 1949-53 of 20,659 short tons. Two producers, Shattuck 
Denn Mining Corp. (Iron King mine) and Nash & McFarland (Flux 
mine) accounted for the bulk of the output. 

Operations at the Iron King mine at Humboldt continued through- 
out the year without interruption. Test-drilling on the main ore 
structure to depths below the presently developed levels was conducted 
and, according to the company, confirmed the continuation of the 
mineralized structure. Metallurgical research was continued toward 
the development of new products, such as soil conditioners and plant- 
food supplements, which could be made from the sulfur and iron 
naed in the mill tailings. Ore from the Flux mine was treated 
in the Nash & McFarland Trench mill. In addition, some custom 
ore was treated in the Trench mill. 

Manganese Ore and Concentrate.—When the quota was reached on the 
Government manganese ore and concentrate carlot-purchase program 
on August 5, 1959, the manganese industry in Arizona came to a near 
standstill, and this condition continued throughout 1960. Two opera- 
tors produced manganese concentrate by treating manganese mill 
tailings and marketed their products commercially. Shipments of 
manganiferous ore and concentrate to the plant of Kaiser Steel Corp., 
Fontana, Calif., by Mohave Mining and Milling Co. of Wickenburg, 
ended in June, and Mohave liquidated all company assets by the close 
of the year. 

Mercury.—Mercury production increased fivefold compared with 
1959. All output came from three mines in the Mazatzal Mountains 
in Gila and Maricopa Counties, the State's principal mercury-produc- 
ing area. The Turn Bull mine in Maricopa County operated by Bacon, 
Grimes & Brunson, partners, was the largest producer followed by the 
Lola Lee mine operated by Jack Ralston and the Oneida mine operated 
by the Oneida Mining Co. 

Molybdenum.—Molybdenum was produced as a byproduct of copper 
mining and milling at six of the State's leading copper mines in 1960, 
compared with seven in 1959. Miami Copper Co. had discontinued 
its Miami operation in 1959, but despite the drop of one producer, out- 

ut of molybdenum increased 37 percent in quantity and 30 percent 
in value in 1960. This substantial gain was the direct result of in- 
creased copper production. Part of the increased output was recorded 
by Duval Sulphur & Potash Co. at its Esperanza operation. Duval 
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began producing in 1959 and had its first full-year's output in 1960. 
The five other mines with molybdenum byproduct production were 
Inspiration, Morenci, Silver Bell, San Manuel, and Bagdad. 

Silver.—A 22-percent increase ($794,000) in silver production 
directly reflected the advance in copper output, because 77 percent 
of the silver was recovered as a byproduct of copper ore. Most of the 
remainder came from lead-zinc ores, but some came from copper-zinc, 
lead, and gold-silver ores and miscellaneous materials treated. 

Uranium.—Production of uranium ore from 64 operations in five 
counties was 12 percent greater than in 1959. The mine value of the 
ore, however, decreased 1 percent because of a decline in grade from 
0.30 percent (6.0 pounds) U;zO, per ton in 1959 to 0.26 percent (5.2 
pounds) in 1960. Major production continued to be from Apache, 
Coconino, and Navajo Counties. Virtually all of the ore mined in 
Coconino and Gila Counties was processed at the Rare Metals Cor- 
poration of America mill at Tuba City which operated the entire year. 
Ores from Apache and Navajo Counties were processed at mills in 
Colorado, New Mexico, and Utah. 


TABLE 9.—Mine production of uranium ore, by counties’ 


F.o.b, Number 
mine of opera- 
value 1 tions 


A o A n a | rr | ef o ju 


Apache... $1, 846, 018 19 544, 279 |$2, 272, 187 
Cochise. o... 285 1 118 
Coronkno....... 1, 755, 640 30 522, 602 | 2, 211, 835 
[c MONEO eS bud! tl a MO EG 14. 066 65. 448 
Narajo........ 405, 523 | 1,669, 840 
Yavapai... 1} ® | cl. O: SAA A APO denm 

Total.... 1, 513, 409 1, 487, 417 | 6, 219, 428 


1 Based on data supplied to the Bureau of Mines by AEC. 

3 F o.b. mine value; base price, grade premiums, and exploration allowance. 

3 Production of Yavapal County combined with that of Navajo County to avold disclosing individual 
company confidentialdata, 


_ Vanadium.—Uranium ores in Apache County, and to a lesser extent 
In Navajo County, contained vanadium in sufficient quantity to war- 
rant its recovery. Vanadium was recovered from those ores that 
were processed at mills equipped with vanadium-recovery units in 
southwestern Colorado (Climax Uranium Co. at Grand Junction and 
Vanadium Corporation of America [VCA] at Durango) and north- 
western New Mexico (Kerr-McGee Oil Industries, Inc., at Shiprock). 
The quantity of vanadium recovered from ores of Arizona origin was 
more than double that of 1959. 

Zinc,—A 4-percent decrease in quantity and 8-percent increase in 
value of zinc production were recorded in 1960. The increased value 
of output despite a drop in production reflected the rise in the 
weighted annual average price for zinc from 11.5 cents per pound in 
1959 to 12.9 cents in 1960. The Iron King mine, operated by Shat- 
tuck Denn E Corp., was again by far the principal zine producer 
in the State, followed by the Old Dick mine (Cyprus Mines Corp.), 
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Atlas mine (B. S. £ K. Mining Co.), Johnson Camp mine, Moore 
shaft (McFarland & Hullinger), and the Flux mine (Nash & Mc- 
Farland). These five producers accounted for 99 percent of the 
State's zinc output. 

NONMETALS 


Asbestos.—Shipments of asbestos from mines near Globe, Gila 
County, continued to decline, dropping 9 percent below 1959. How- 
ever, as a result of a higher average price for fiber sold, the total value 
for 1960 output was 11 percent above 1959. Except for a small 
quantity of grades 1, 2, and 3, shipments during the year were re- 
stricted to shorts and filter fiber. Producers in order of output were: 
Jaquays Mining Corp. (Regal and Chrysotile mines), Metate Asbestos 
Corp. (Metate), Kyle Asbestos Mines of Arizona (Sloan Creek), and 
LeTourneau Asbestos Corp. (Asbestos Peak). 

A new mill was constructed about 2 miles east of Globe by LeTour- 
neau Asbestos Corp. The mill processed ore from the Asbestos Peak 
and Bore Tree Saddle properties GSA. pursuant to an announce- 
ment late in 1959 by OCDM, called for bids to supply nonferrous, soft 
asbestos of domestic origin for the national stockpile. The initial bids 
opened on April 29 were rejected, but new bids opened on June 7 indi- 
cated the following acceptable low bidders for No. 2 fiber: Jaquays 
Mooring Corp.. 450 tons at S018 per ton: Metate Asbestos Corp., 40 tons 
af S020: and Kyle Asbestos Mines of Arizona, 10 tons at $925. An 
Initial shipment of 130 tons of No. 2 crude submitted to the Government 
on July 20 by two operators was rejected. No purchases were made 
by GSA curing the year. A deseription of the Arizona asbestos indus- 
try was published.’ 

Bante.—A report was published discussing all krown bante occur- 
reres tm Arizona as wel as history. ownership, and production for 
mnr of tha tenes. f 
Cement.—On Jine 17 ceremonies were held at the Glen Carvon dam- 
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Phoenix Cement Co. announced plans to increas the capacity of 1ts 
Clarkdale plant by $00,000 barrels annually by constructing an addi- 
tional kiln. The new kiln will brirg the plant capacity to 2.6 million 
barrels. Details and information about the new plant at Clarkdale 
were pubiished.* 

Clays.— Despite a 58-percent drop in the production of bentonite in 
Apache County, the overall output of all types of clay increased 18 per- 
cent over 1959. Gains in the production of miscellaneous clay and 
shale in Maricopa and Pinal Counties were responsible for the increase, 
The addition of the Phoenix Brick Yard to the list of active quarry 
operations accounted for the bulk of the increased production of mis- 
cellaneous clay and shale. Gila Pottery Co., operator of the Weary 
Lode in Gila County, went out of business during 1960. 

Feldspar.—International Minerals & Chemical Corp. (IMC) con- 
tinued to be the only producer of crude and ground feldspar. Sena 
Mining Co. was the mine operator, and all crude output was shipped 
to the Kingman mill of IMC for grinding. The bulk of the ground 
feldspar was shipped to consumers in California, although some ship- 
ments were reported to Ohio, Texas, Washington, Utah, and Mexico. 

Gem Stones.—Interest in the collection of gem or ornamental stones 
by individuals, societies, and dealers resulted in the collection of an 
estimated $120.000 worth of material in 1960. This compared with a 
value of $88,000 in 1959. The collection of turquois and copper speci- 
mens in Gila County and petrified wood and various mineral speci- 
mens in Yavapai County accounted for 45 percent of the total value of 
all gem stones collected in 1960. 

Gypsum.—The gypsum industry of Arizona continued to consist of 
three mining operations in Pinal County, and output was 16 percent 
above 1959. Arizona Gypsum Corp. mined gypsum near Winkelman 
and sold its uncalcined output for use as a portland-cement retarder 
and for agricultural purposes. Garcia & Peters Gypsum Co. sold 
crude sum from its Mammoth property for agricultural uses. 
Union Gypsum Co., with a wallboard and lathe plant at Phoenix, was 
acquired by National Gypsum Co. of Buffalo, N.Y., during 1960. The 
mining operation supplying crude gypsum was centered at the old 
Harless mines near É eldman. The crude ore was trucked to Winkel- 
man for rail shipments to the Phoenix wallboard plant. 

Lime. —Production (sold or used) of lime in Arizona rose 20 percent 
above comparable 1959 data. The same five lime-burning operations 
reporting 1n 1959 were active in 1960, Although the bulk of the lime 
sold or used in 1960 was consumed within the State, some shipments 
were made to California, Mexico, and New Mexico. The use of lime 
in the concentration of metallic ores (principally copper) accounted 
for 88 percent of all the lime sold or used. Other smaller uses included 
alkalies, sand-lime and slag brick, coke and gas, glass, open-hearth 
furnaces, and water purification. Kennecott Copper Corp. constructed 
a lime plant at its Ray copper concentrator at Hayden. The plant had 
five vertical kilns and was to supply lime for use as a conditioning 


‘Pit and Quarry, Modern Phoenix Plant Nenr Clarkdale Supplying 3 Milllon-BbI. Glen 
Canyon Dam Contract: Vol. 52, No. 8, February 1900 Jl 90-95. 
isa Glen Canyon Dam Spawns Phoenix Cement: Vol. 63, No. 5, May 1960, 
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agent in copper flotation. No production was reported in 1960 for the 
new plant. 

Mica.—An increase in the demand for ground mica by roofing paper 
and paint manufacturers resulted in a substantial gain in the mine pro- 
duction of scrap mica. The Buckeye Mica Co., with a mill at Buckeye 
and mines near Quartzite and Buckeye, accounted for nearly all of the 
production. James Stewart Co. produced a small quantity of ground 
mica from a gougelike material recovered from the Charleston mine 
near Tombstone. During 1960 the Tombstone Mica Co., Inc., leased 
the Charleston mine and laid out a development program. 

Nitrogen Compounds.—Randall Mills Corp., operator of Bat Cave 
600 feet above the Colorado River in Grand Canyon, did not produce 
or sell any guano during 1960. 

Perlite.—Although Tucson Perlite, Inc., did not mine any perlite 
in 1960, output for the State was 5 percent above that of 1959. In- 
creased production from the Superior operation of Harborlite Corp. 
was responsible for the gain. Arizona Perlite Roofs, Inc., new name 
for Perlite Industries of Arizona, Inc., Pinal County mining opera- 
tion, produced less perlite in 1960 than in 1959. Expanding plants 
were operated at Phoenix by Perlite Industries of Arizona and at 
Tucson by Tucson Perlite, Inc. The latter plant used crude perlite 
mined in 1959. Building plaster, loose-fill insulation, concrete aggre- 
gate, and block manufacturing consumed all of the expanded perlite 
produced in 1960. Harborlite Corp. shipped its crude output to a 
company-owned plant in California. 

Pumice.—Production and sales of pumice (scoria) continued to 
climb, reaching 703,000 tons, 44 percent above 1959. All six mining 
operations in the State recorded gains in output. The Atchison, To- 
peka and Santa Fe Railway Co. operated its Darling pit near Winona 
and was the largest producer; all the output was used for railroad 
ballast. The need for scoria in the manufacture of building block and 
for fill consumed all of the mine production of Superlite Builders Sup- 
piy Co. and Paul Zanzucchi (supplying crude material to Harenberg 

3lock Co., Inc., of Flagstaff). San Xavier Rock & Sand Co. con- 

tinued to quarry scoria from its Douglas pit as did Gila Cinder Co. 
from its Graham County operation. Yavapai Block Co. near Ash- 
fork began mining in 1960, at the Cruice cinder pit. 

Pyrites.—Production of pyrites was slightly more than double the 
1959 total. Kennecott Copper Corp., at Hayden, accounted for the 
bulk of the output. Magma Copper Co. shipped a small quantity to 
Kennecott; all the pyrite was consumed at the sulfuric acid plant 
of Kennecott at Hayden. Crude sulfur from Texas was used in the 
manufacture of sulfuric acid at plants near Benson, Chandler, and 
Inspiration. A contact sulfuric acid plant was under construction by 
Bagdad Copper Corp. at Bagdad. Crude sulfur will be used as the 
raw material. 

Sand and Gravel.—An 8-percent increase in the production and use 
of sand and gravel raised the State total to 14.5 million tons valued 
at $14.2 million. Commercial output accounted for 44 percent, and 
Government-and-contractor production accounted for 56 percent of 
the total production. Maricopa County was the center of production 
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activity, with an output of nearly 6 million tons. A report * showed 
that from July 1956 to January 1961 Arizona completed, to full or 
acceptable interstate standards, 201.9 miles of road plus 312.4 miles 
of highway adequate for present traffic, for a total of 514.3 miles open 
to traffic, On the basis of completed mileage, Arizona ranked sixth 
in the Nation. However, in terms of work in progress on the inter- 
state system, Arizona ranked 33d, with 167.5 miles in construction, 
engineering, or right-of-way status. 


TABLE 10.—Sand and gravel production in 1960, by counties 
(Thousand short tons and thousand dollars) 


TABLE 11.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 
Class of operation and use AAA 
Quantity Value Quantity Value 
Commercial operations: 
Sand: 
AA A PA 1,325 $1,672 1, 448 $1, 821 
AAA A AN 179 157 519 
PN PB AA A A (1) (?) (1) (1) 
Dil (bydrafrac) AN A A AP eteedou coese (1) (1) 
E A A ieee iene 322 166 131 
OMG? AN on A EN 27 17 46 172 
Gravel: 
BU din AA II EAA oe st 1, 197 1, 454 1, 548 1,951 
PAVING cops A o AA 1, 200 1, 2, 086 2, 049 
R:ilroad ballast_.........---------------------- (1) O AAA A 
Pi Ll prp IN 674 336 302 212 
OUNGE A UAE E O 192 197 201 205 
Total sand and graveL....................... 8,116 5, 308 6, 371 6,975 
pai ment-and-contractor operations: 
A ARR 1 3 113 113 
¡LT A A cueste 1, 226 839 1, 058 76 
A es ee) he me A (2 RE AE AA 74 19 
Gravel: 
BUM. te sos m ades 2 3 29 38 
POV ANA A aucune cde 7,113 5,813 6, 833 6, 108 
A A IA AAA ANS 12 6 
Total sand and gravel..........--..........-- 8, 342 6, 658 8, 119 7, 260 
Grand tol 13, 458 11,966 14, 490 14, 235 


1 Figure withheld to avoid disclosing individual company confidential data; included with “Other.” 


Bureau of Public Roads, QUA Report on the Federal-Aid Highway Program: 
Dec. 31, 1960, press release BPR 61-6, Feb. 22, 1961. 
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Stone.—Production of all of stone rose to 4.2 million tons 
valued at $5.1 million, compared with 2.5 million tons and $4 million 
in 1959. Sixty-seven percent of the tonnage increase was accounted 
for by the Federal Bureaus of Indian Affairs and Public Roads which 
quarried basalt, limestone, and miscellaneous stone. A gain in the out- 

ut of limestone used in the manufacture of cement and lime was 

argely responsible for an increase in commercial stone production. 

Vermiculite.—Crude vermiculite from Montana was exfoliated at the 
Glendale plant of Ari-Zonolite Co. Output of finished product was 
45 percent greater and was used as insulation, and in plaster and con- 
crete aggregate, agriculture, and acoustical products. 


TABLE 12.—Stone production in 1960, by counties 


County Short tons Value County Short tons Value 
Apache...................- 641, 620 $646, 024 || Navajo................... 34,157 $25, 618 
Cochise............. lll... (1) 1 PINS tee acces dicas (1 (1) 
Coconino.................-. 1, 165,056 | 1,081,152 || Pinal....................- (!) C) 
Gila A AE 42, 888 48.152 || Yavapat................- (1) (1!) 
Greenlee..................- (1) l Undistributed............ 2, 361, 727 3, 303, 767 
Maricopa.................. ,859 2, 195 
Mohave................... (1) (1) '"Potal. re 4, 249, 307 5, 106, 908 


va ure withheld to avoid disclosing individual company confidential data; included with *Undistrib- 
u d: 


TABLE 13.—Stone sold or used by producers, by kinds 


Granite Basalt and related Marble Limestone 
rocks (traprock) 


Short Value 
tons 


—— j — M á— | —Á M d —— MáÓ—— | ——— M ———M——— | ÀÁ— | HQ a 


1, 700 500 
3,600 | 62, 800 
(1) (1) 
(1) (1) 


Other stone 


Short tons Value Short tons Value Short tons Value 


1856. AAA 367, 760 $934, 070 95, 000 $47, 500 1, 623, 029 $2, 474, 519 
ETA 903, 053 1, 410, 087 56, 806 37, 206 2, 100, 559 2, 951, 083 
LDS PA A 322, 747 1, 194, 746 78, 831 73, 483 1,527,978 2, 730, 569 
¡110 AA AA 238, 101 820. 146 796, 416 ], 440, 647 2, 467, 685 3, 908, 455 
¡AA 490, 339 1, 175, 090 1, 328, 560 1, 200, 710 4, 249, 307 5, 108, 908 


1 Figure withheld to avoid disclosing individual company confidential data; included with “Other stone.” 
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TABLE 14.—Stone sold or used by producers, by uses 


1960 
Use 
Quantity Value 
Dimension stone: 
Rough construction.................... short tons... 12, 479 $91, 607 
1 «) | eee ee ies i ene Sn DRM DNE do.... (1) (1) 
Architectural: 
HOUR A RERO MR EU dude cubic feet. . e Q) 
O equivalent in short tons...... GC) MMiscoissoaweee 
ES ay Wnt ee A cubic feet... (1) (?) 
Approximate equivalent in short tons.....- 5 MN ARA 
E ello o v A cubic feet.. 77,918 133, 486 
Approximate equivalent in short tons.........- 5, ME PP 
Other (quantity approximate in short tons). ....... 3, 356 67, 047 
Total dimension stone (approximate, in short 
¡O A A E EE OB E 21, 670 292, 140 
Crushe4 and broken stone: 
OA ES EDEN Md: short tons. - 20, 717 26, 154 
Metallurgical. (susce base Geucnes Sedacone do.... 373, 303 743, 266 
Concrete and roadstone_.......-...-......--- do.... 400, 668 420,362 | 2,292,231 2, 147, 404 
|) i9 A A O M QE do....|31,172,316 | 31,559, 847 | 31, 541,377 | * 1,897,044 
Total crushed and broken stone............ do....| 2,450,284 3,768, 109 4, 227, 628 4, 814, 768 
Grand total (approximate, in short tons)......... 2,467,685 | 3,998,455 | 4,249,307 5, 106, 908 


! Figure withheld to avoid disclosing individual company confidential data; included with “Other.” 

ias EBEN cement, lime, abrasives, roof granules, pottery, porcelain, tile, terrazzo, agriculture, and 
miner: ! 

? Includes cement, lime, abrasives, roof granules, pottery, porcelain, tile, terrazzo, and agriculture. 


MINERAL FUELS 


Coal. —Coal production, from the Cow Spring No. 3 mine in Coco- 
nino County and the Keams Canyon No. 4 mine in Navajo County, 
was 14 percent below that of 1959. 

Petroleum and Natural Gas.—Petroleum production which came from 
three fields in Apache County, was 13,000 barrels, nearly three times 
that of 1959. During the year 39 wells were completed—20 explora- 
tory and 19 development. Ofthe 20 exploratory wells, 1 was listed as 
a discovery. The discovery well was in the southern portion of the 
Paradox Basin 2.5 miles northwest of the Bita Peak field. Initial 
production was 8 barrels of oil a day, on pump, from the McCracken 

Devonian) formation at a depth of 6,758 to 6,794 feet. Two success- 

ul development wells were completed in the Dry Mesa field. Ad- 
ditional drilling was done in the Pinta Dome area, primarily for the 
development of shallow helium gas reserves. Drilling activity was 
uneventful; however, an increased interest in the possibility of sub- 
stantial production was evidenced by a rise in leasing, which reached 
2 million acres during the year. 


REVIEW BY COUNTIES 


Apache.—Output of uranium ore and byproduct vanadium from 
uranium-ore milling accounted for three-quarters of the $5.2 million 
value of mineral production in the county. Apache County led the 
State in the production of these two commodities. Uranium ore, 


116 MINERALS YEARBOOK, 1950 


nearly all of which was processed at mills in Colorado and New 
Mexico, was produced at 12 operations. Principal producers were 
Kerr-McGee Oil Industries, Ine. at the Mesa group mines and VCA 
at the Monument No. 2 mine. Most of the uranium ores mined con- 
tained a significant quantity of vanadium which was recovered from 
those ores processed at miis equ pred with vanadium-recovery units, 
in Colorado and New Mexico. The quantity of vanadium recovered 
was substantialiv greater tzan in 12555. 

Petroleum production from three fields nearly tripled that of 1959. 
Of the 39 wells drilled in the State, 24 were in Apache County. 
Drilling totaled $1.53 feet. Three of the wells completed (one 
exploratory and two development) were successful. 

The production of nonswelirz bentonite by Alba Mining Co. in 
the Sanders area continued to decline. A shift in highway con- 
struction resuited in a substantial drop in ourput of sand and gravel, 
but because of road construction by the Federal Bureaus of Indian 
Affairs, Forest Service. and Pub!:c Roads, output of stone rose from 
33,100 tons in 1959 to 641.600 in 1992. 


TABLE 15.—Value of mineral production in Arizona, by counties 


County 1559 | 1960 | Mirera's produced in 1900, in order of value 
Apache. ooo... 1 $4. 253. 943 2 $8 212, 471 , Uriciza ore, vanaiicum, stone, sand and gravel. 


PRCT EAT Q.AT8. 672 SiC Des. 


gd, Silver, zine, Stere, Clays, gem stones, Man- 
canifercus ore and ccr-entrate, lead. 

Pinel is oo €— 61,235,788 | 106, 722,094 | Copjar. moivi denurmn, gold. sand and gravel, silver, 
RNi2 UN, Ume, pyntes, stone, perlite, manzanif- 
ereus ore and concentrate, clays, lead, gem stones, 


Li 
i 
! 
Cochise.............-..-| 31.93, 199 44.255, 697 * Corper, mld. ime. stone, sand and gravel. rine, 
| S ver, pozice, lead, gem stones, Mica (scrap), 
ec y 

Coconino. .............. 4, SH, 107 7,620. 708 | Sani ani gravel, uranium ore, stone, pumice, coal, 
fer stones. 

Gl A scuseu 50, 239, 97 47.196, 32 0 Cer zer, ch lenum, asbestos, sand and gravel, 

l suver. lime. uranium ore, stone, gold, gem stones, 
" xal. men are. nno 

Graham.. ..------------ 153. 552 180, 593 Sar i ac? -rave!. pumice, lead, gem stones, copper, 
niro. er. cld. 

Greenlee ................ 48, 064, 455 ! 70. 413. 550 | Ccyyer. moizbuienum, lime, silver, gold stone, 

| gm stones. 

Maricopa..............- 6, 698, 512 6,354, SS | Sazi and crivel. mica (scrap). clays, manganese 
ere and ccnmontnate, mauganiferous ore and con- 
cerata. Mercury, gem siones, silver, copper, 
sne, gold. 

Mohave....-.---..----- 982. 759 346.651 ! Sari and gravel. stene, feldspar, slver, manganif- 
ercus ore and concentrate, lead, copper, zinc, gem 

: Stores, goid. 

fiiy E sce: 3, 170, 572 2, 220.445 | Uran:um ore, sand and eravel, copper, coal, stone, 
vanadium, cem st. nes, silver, zinc, gold, lead. 

Pimná.:.. LE. 1 91, 325, 129 98, 271, S1 | Cor per, cement, mois bdenum, sand and gravel, 


tinc. 

Santa Cruz............. 1,130, 477 816,057 | Zin», lead, silver, copper, sand and gravel, gold, 
£: M stones. 

Yavapal.<.2-.2<2cec-- 21, 643, 699 26,710, $85 | Copper, zinc, cement, lead, gold, silver, stone, 


lime, sand and gravel, molybdenum, gypsum, 
gem stones, pumice, beryilium concentrate, 

YU. eed imei: 1, 794, 254 $84, 511 | Sand and gravel. gem stones, copper, gold, manga- 
niferous ore and concentrate, lead, silver, mica 
(scrap), zinc. 


Undistributed 3......... 1 683. 649 559, 255 
Total &........... 1 225, 852, 000 415, 776, 000 


—————————————————————————————.— on 
1 Revised figure, 
3 Petroleum value ls preliminary. 
3 Includes tungsten concentrate (19/0) and some manganese ore and concentrate (1950), stone (1960) 
m n H and concentrate (lad), sand and gravel (1900), and gem stones that cannot be assigned 
8pecihic cauntles, 
$ Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime. 
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Cochise.—Copper accounted for 88 percent ($38.9 million) of the 
$44.3 million value of mineral production in the county. Gold and 
silver output, recovered primarily as byproducts of copper ore, sup- 
plied 3 percent and 1 percent, respectively, of the total value. Other 
metals produced included lead, zinc, and uranium ore. 

Copper Queen Branch, Phelps Dodge Corp., accounted for most of 
the copper and gold from its Copper Queen underground mine and 
Lavender open-pit mine at Bisbee. This operation was the State’s 
fourth-largest copper producer. According to the company annual 
report, 509,700 tons of ore was produced from the Copper Queen 
mine, from which 25,575 tons of copper was recovered, and 4,245,000 
tons of ore was produced from the Lavender mine, which yielded 
33,248 tons of copper. The ratio of waste and leach material to ore 
mined at the Lavender pit increased to 2.73 to 1, compared with 1.51 
to 1 in 1959, because of the increased stripping requirements in con- 
nection with the pit expansion program. Part of the ore from the 
Copper Queen mine was shipped to the company smelter at Douglas, 
and part was treated at the concentrator at Bisbee. All of the ore from 
the Lavender pit went to the concentrator. The concentrate and the 
precipitates from leaching were shipped to the Douglas smelter. 

Johnson Camp—Burro and Chocora claims operated by Strong $ 
Harris, Inc., and Moore shaft operated by McFarland € Hullinger— 
the county’s second largest copper producer, was the principal zinc 
producer. Some lead and zinc was recovered from ores produced 
from the Burrito De Fierro and March mines, and a small quantity of 
copper came from the Paramount mine. A small quantity of uranium 
ore was produced at the Star No. 1 mine and shipped to the mill at 
Tuba City for processing. 

Increased output of lime, pumice (scoria), sand and gravel, and 
stone resulted in nonmetallic production valued at $2.6 million, com- 
pared with $2.1 million in 1959. The Paul Lime Plant at Paul Spur 
was responsible for all the lime output and a portion of the increased 
production of limestone. San Xavier Rock & Sand Co. mined a larger 
quantity of scoria from its Bernardino scoria deposit for use at its 
Douglas building-block plant. Quarrying of sandstone used for 
smelter flux and crushed marble for terrazzo also increased. Crews of 
the State highway department produced all of the sand and gravel 
forroad maintenance and construction. The Charleston mine of James 
Stewart Co. was active for only a short time during the year, and 
thus output of sericite mica was drastically reduced. 

Coconino.—Nonmetallic mineral output in Coconino County was $5.4 
million or 71 percent of the total value. Sand and gravel was the 
most important product in terms of value; crews of the State highway 
department produced the bulk of this material. The Federal Bu- 
reaus of Public Roads, Indian Affairs, and the Forest Service ac- 
counted for a large portion of the total stone quarried. Road construc- 
tion and maintenance were the major uses. Dimension sandstone 
quarries in the county yielded 13,810 tons of flagging, rouzh construc- 
tion and architectural stone, and rubble. The county was the principal 
source of pumice (scoria) in Arizona, with mining operations con- 
ducted by Atchison, Topeka & Santa Fe Railway Co., Paul Zanzucchi 
(Harenberg Block Co., Inc.), and Superlite Builders Supply Co. 
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Uranium ore production accounted for $2.2 million (29 percent) of 
the county’s total value of mineral production. The county ranked 
second in the State in production of uranium ore. Except for a small 
quantity shipped to a mill in New Mexico, the entire output was proc- 
essed at the Rare Metals Corporation of America mill at Tuba City. 
The leading producers were Western Gold & Uranium, Inc., operating 
the Orphan mine on the rim of the Grand Canyon, and Rare Metals 
Corp. at the Huskon group and other mines in the Cameron district. 
A number of independent operators in the Cameron district also pro- 
duced uranium ore. The contract for the Sn of uranium oxide 
concentrate from the Tuba City mill by the AEC will terminate on 
March 31, 1962, and extension of the contract was largely dependent 
on the quantity and grade of ore that could be allocated to the Orphan 
mine, the principal mining operation in the State. Legislation was 
introduced in the Congress that would permit Western Gold & Ura- 
nium, Inc., to mine all uranium ore in the Orphan claim and in 
adjacent Grand Canyon National Park lands over a pre of years; 
in exchange Western Gold & Uranium, Inc., would deed title to 
company-owned land in Grand Canyon National Park to the National 
Park Service. No action was taken on the proposed legislation, and 
the problem remained unsolved at the end of the year. 

oal was produced at the Cow Springs No. 3 mine by Lawrence 
Isaac Coal Co. 

Gila.—Copper accounted for 97 percent ($45.6 million) of the value 
of all minerals produced in Gila County ($47.2 million). Most of 
the copper came from four principal producers—Inspiration, Copper 
Cities, Miami (in-place leaching), and Castle Dome (dump leaching). 

The Inspiration mine, leaching plant, concentrator, smelter, and 
refinery of Inspiration Consolidated Copper Co., the sixth largest 
copper producer in the State, were operated at capacity throughout 
the year. Operations at the mine were scheduled to meet the ore 
demand for the metallurgical plants, partly on a 6-day-per-week and 
partly on a 7 er et basis during the year. The leaching plant, 
concentrator, and refinery operated on a 7-day-per-week three shifts- 
per-day basis. The smelter operation was varied as necessary to 
handle the tonnage from the Inspiration mill and outside shippers. 
According to the company annual report, 5.3 million tons of ore was 
mined with a copper content of 0.396 percent in the oxide minerals 
and 0.482 percent in the sulfide minerals. A total of 4.1 million tons 
of waste was removed of which 1.2 million tons was segregated and 
placed on a dump for leaching to recover the contained copper. A 
total of 75.7 million pounds of copper or 15.89 pounds per ton of ore 
treated was sora from Inspiration ore, and 5.1 million pounds 
was recovered from the leaching of dumps and ore in place. The In- 
spiration refinery was expanded during the year. Inspiration pur- 
chased the International Smelting and Refining Co. copper smelter at 
Inspiration and assumed operation of the plant on April 1. The 
company continued International’s policy of buying and treating 
custom ores and concentrates. It also enlarged the refinery and pur- 
chased the smelter to anticipate increased production expected 
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e its Christmas mine and to reduce the costs of smelting and 
refining. 

Development and construction activities at the Christmas under- 
rs copper mine by Inspiration continued throughout the year. 
surface plant construction was on schedule, but a greater-than- 
expected inflow of water caused delays in the mine development 
schedule that possibly could defer the beginning of production until 
sometime in the first half of 1962. 

_ The Copper Cities mining and milling operation, Miami leaching- 
in-place operation, and Castle Dome dump-leaching operation, the 
county’s second, third, and fourth largest producers of copper, re- 
spectively, were acquired by the Tennessee Corp. from Miami Copper 
Co. on June 10 except for a royalty interest in the copper reserves, 
which was to be sold by Miami to institutional investors. 

Most of the gold and silver production of the county was recovered 
as a byproduct of the treatment of copper ores by the leading pro- 
ducers. All of the molybdenum production was recovered from the 
Inspiration copper ore. Most of the lead was recovered from ore 
produced from the 79 Mine by Charles E. Goetz. Mercury output 
came from the Lola Lee mine operated by Jack Ralston. 

_ Although there was a 9-percent decrease in the sales of asbestos fiber 
in 1960, the value rose 11 percent because of a higher average price 
for material sold. Mines in the vicinity of Globe were the source of 
all the asbestos produced in Arizona and the western United States. 

Uranium ore from the Hope group of claims and the Little Joe 
mine was produced by H. C. Smith and Arizona Continental Uranium 
Co., respectively. All output was shipped to the mill at Tuba City 
for processing. 

Graham. (rem stones, pumice, and sand and gravel accounted for 97 
percent of the total value of mineral production. Gila Cinder Co. con- 
tinued to mine scoria from its deposit near Safford for use at the Gila 
Valley Block Co. plant. Contractors for the State highway depart- 
ment produced 120,700 tons of paving sand and gravel. Metals out- 
put (gold, silver, copper, lead, and zinc) came from copper and lead 
ores from the Coronado mine (L. Parcher) and Sein Fein mine 
(Holiday Mining Co.), respectively. 

Greenlee.—The Morenci open-pit mine, operated by the Morenci 
Branch, Phelps Dodge Corp., was again the State’s leading copper 
producer. It was the third largest molybdenum and silver producer 
and ranked sixth in output of sold, all recoverd as byproducts of copper 
ore. According to the company annual report, 35.7 million tons of 
material was handled, of which 14.5 million tons was ore. The ratio 
of waste and leach material to ore mined was 1.46 to 1. A total of 
105,640 tons of copper was recovered from milling and leaching opera- 
tons. In extending the pit mining area to include additional ore 
indicated by drilling, the company relocated former mine shop build- 
ings. Two electric shovels with 9-cubic-yard dippers were purchased 
to replace two older shovels with 6-cubic-yard dippers. The company 
continued to operate a limekiln at the property to supply lime for 
metallurgical purposes. 
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Atlas mine (B. S. & K. Mining Co.), Johnson Camp mine, Moore 
shaft (McFarland & Hallase, and the Flux mine (Nash & Mc- 
Farland). These five producers accounted for 99 percent of the 
State’s zinc output. 

NONMETALS 


Asbestos.—Shipments of asbestos from mines near Globe, Gila 
County, continued to decline, dropping 9 percent below 1959. How- 
ever, as a result of a higher average price for fiber sold, the total value 
for 1960 output was 11 percent above 1959. Except for a small 
quantity of grades 1, 2, and 3, shipments during the year were re- 
stricted to shorts and filter fiber. Producers in order of output were: 
Jaquays Mining coe (Regal and Chrysotile mines), Metate Asbestos 
Corp. (Metate), Kyle Asbestos Mines of Arizona (Sloan Creek), and 
LeTourneau Asbestos Corp. (Asbestos Peak). 

A new mill was constructed about 2 miles east of Globe by LeTour- 
neau Asbestos Corp. The mill processed ore from the Asbestos Peak 
and Bore Tree Saddle properties. GSA, pursuant to an announce- 
ment late in 1959 by OCDM, called for bids to supply nonferrous, soft 
asbestos of domestic origin for the national stockpile. The initial bids 
opened on April 29 were rejected, but new bids opened on June 7 indi- 
cated the following acceptable low bidders for No. 2 fiber: Jaquays 
Mining Corp., 450 tons at $918 per ton; Metate Asbestos Corp., 40 tons 
at $920; and Kyle Asbestos Mines of Arizona, 10 tons at $925. An 
initia] shipment of 180 tons of No. 2 crude submitted to the Government 
on July 20 by two operators was rejected. No purchases were made 
by GSA during the year. A description of the Arizona asbestos indus- 
try was published.’ 

Barite.—A report was published discussing all known barite occur- 
rences in Arizona as well as history, ownership, and production for 
most of the deposits.? 

Cement.—On June 17 ceremonies were held at the Glen Canyon dam- 
site observing the pouring of the first load of concrete. The cement 
for this concrete came from the Clarkdale plant of Phoenix Cement Co. 
Division, American Cement Corp. . 

Cement requirements for the construction of the dam and a gain 
in consumption of cement in industrial and residential construction 
boosted Arizona’s cement sales 61 percent above the 1959 figure. All 
of the portland and masonry cements produced was consumed in Ari- 
zona, except for a small quantity exported. 

Plans to expand operations at the two cement plants in the State 
were of major importance to the industrial growth of Arizona. A 
building permit was issued to Arizona Portland Cement Co. to con- 
struct five new storage silos, a new finishing mill, and loading facilities 
for both truck and rail shipments and to lengthen the Southern Pacific 
spur track to reach the new loading docks at the company Rillito 
paa The plant had a daily capacity of 8,000 barrels with three 

ilns operating on a three-shift basis. In the latter part of 1960. 


5 Mining World, Arizona Asbestos Industry I a 
No, 10 Sole fo. ha HS ry Is Growing Steadily Around Globe: Vol. 22, 
ewart, L. A., an finter, A. J., Barite Deposits of Ar! : 
of Investigations 5651, 1960, 89 pp. : eas te 
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Phoenix Cement Co. announced plans to increase the capacity of its 
Clarkdale plant by 800,000 barrels annually by constructing an addi- 
tional kiln. The new kiln will bring the plant capacity to 2.6 million 
barrels. Details and information about the new plant at Clarkdale 
were published.’ TM 

Clays.—Despite & 58-percent drop in the production of bentonite in 
Apache County, the overall output of all types of clay increased 18 per- 
cent over 1959. Gains in the production of miscellaneous clay and 
shale in Maricopa and Pinal Counties were responsible for the increase. 
The addition of the Phoenix Brick Yard to the list of active quarry 
operations accounted for the bulk of the increased production of mis- 
cellaneous clay and shale. Gila Pottery Co., operator of the Weary 
Lode in Gila County, went out of business during 1960. 

Feldspar.—International Minerals & Chemical Corp. (IMC) con- 
tinued to be the only producer of crude and ground feldspar. Sena 
Mining Co. was the mine operator, and all crude output was shipped 
to the Kingman mill of IMC for grinding. The bulk of the ground 
feldspar was shipped to consumers in California, although some ship- 
ments were reported to Ohio, Texas, Washington, Utah, and Mexico. 

Gem Stones.—Interest in the collection of gem or ornamental stones 
by individuals, societies, and dealers resulted in the collection of an 
estimated $120,000 worth of material in 1960. This compared with a 
value of $88,000 in 1959. The collection of turquois and copper speci- 
mens in Gila County and petrified wood and various mineral speci- 
mens in Yavapai County accounted for 45 percent of the total value of 
all gem stones collected in 1960. 

Gypsum.—The gypsum industry of Arizona continued to consist of 
three mining operations in Pinal County, and output was 16 percent 
above 1959. Arizona Gypsum Corp. mined gypsum near Winkelman 
and sold its uncalcined output for use as a portland-cement retarder 
and for agricultural purposes. Garcia & Peters Gypsum Co. sold 
crude sum from its Mammoth property for agricultural uses. 
Union sum Co., with a wallboard and lathe plant at Phoenix, was 
acquired by National Gypsum Co. of Buffalo, N.Y., during 1960. The 
mining operation supplying crude gypsum was centered at the old 

rless mines near Feldman. The crude ore was trucked to Winkel- 
man for rail shipments to the Phoenix wallboard plant. 

Lime.—Production (sold or used) of lime in Arizona rose 20 percent 
above comparable 1959 data. The same five lime-burning operations 
reporting in 1959 were active in 1960. Although the bulk of the lime 
sold or used in 1960 was consumed within the State, some shipments 
were made to California, Mexico, and New Mexico. The use of lime 
in the concentration of metallic ores (principally copper) accounted 
for 88 percent of all the lime sold or used. Other smaller uses included 
alkalies, sand-lime and slag brick, coke and gas, glass, open-hearth 
furnaces, and water purification. Kennecott Copper Corp. constructed 
a lime plant at its Ray copper concentrator at Hayden. The plant had 
five vertical kilns and was to supply lime for use as a conditioning 


' Pit and Quarry, Modern Phoenix Plant Near Clarkdale Supplying 3 Milllon-Bbl. Glen 
Canyon Dam Contract: Vol. 52, No. 8, February 1960, de 90-95. 
oii Glen Canyon Dam Spawns Phoenix Cement: Vol. 68, No. 5, May 1960, 
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Atlas mine (B. S. £ K. Mining Co.), Johnson Camp mine, Moore 
shaft (McFarland $ Hullinger), and the Flux mine (Nash & Mc- 
Farland). These five producers accounted for 99 percent of the 
State's zinc output. 

NONMETALS 


Asbestos.—Shipments of asbestos from mines near Globe, Gila 
County, continued to decline, dropping 9 percent below 1959. How- 
ever, as a result of a higher average price for fiber sold, the total value 
for 1960 output was 11 percent above 1959. Except for a small 
quantity of grades 1, 2, and 3, shipments during the year were re- 
stricted to shorts and filter fiber. Producers in order of output were: 
Jaquays Mining Corp. (Regal and Chrysotile mines), Metate Asbestos 
Corp. (Metate), Kyle Asbestos Mines of Arizona (Sloan Creek), and 
LeTourneau Asbestos Corp. (Asbestos Peak). 

A new mill was constructed about 2 miles east of Globe by LeTour- 
neau Asbestos Corp. The mill processed ore from the Asbestos Peak 
and Bore Tree Saddle properties. GSA, pursuant to an announce- 
ment late in 1959 by OCDM, called for bids to supply nonferrous, soft 
asbestos of domestic origin for the national stockpile. The initial bids 
opened on April 29 were rejected, but new bids opened on June 7 indi- 
cated the following acceptable low bidders for No. 2 fiber: Jaquays 
Mining Corp., 450 tons at $918 per ton; Metate Asbestos Corp., 40 tons 
at $920; and Kyle Asbestos Mines of Arizona, 10 tons at $925. An 
initial shipment of 130 tons of No. 2 crude submitted to the Government 
on July 20 by two operators was rejected. No purchases were made 
by GSA during the year. A description of the Arizona asbestos indus- 
try was published." 

Barite.—A report was published discussing all known barite occur- 
rences in Arizona as well as history, ownership, and production for 
most. of the deposits.® 

Cement.—On June 17 ceremonies were held at the Glen Canyon dam- 
site observing the pouring of the first load of concrete. The cement 
for this concrete came from the Clarkdale plant of Phoenix Cement Co. 
Division, American Cement Corp. E 

Cement requirements for the construction of the dam and a gain 
in consumption of cement in industrial and residential construction 
boosted Arizona's cement sales 61 percent above the 1959 figure. All 
of the portland and masonry cements produced was consumed in Ari- 
zona, except for a small quantity exported. 

Plans to expand operations at the two cement plants in the State 
were of major Importance to the industrial growth of Arizona. A 
building permit was issued to Arizona Portland Cement Co. to con- 
struct five new storage silos, a new finishing mill, and loading facilities 
for both truck and rail shipments and to lengthen the Southern Pacific 
spur track to reach the new loading docks at the company Rillito 
pa The plant had a daily capacity of 8,000 barrels with three 

ilns operating on a three-shift basis. In the latter part of 1960. 


5 Mining World, Arizona Asbestos Industry Is Growing Stead!ly Around Globe: Vol. 22, 


dy. 
; L. A., ter, A. J., Barite Deposits of Ari : 
of Investigations 5651, 1960, 89 pp. p zona : Bureau of Mines Rept. 
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Phoenix Cement Co. announced plans to increase the capacity of its 
Clarkdale plant by 800,000 barrels annually by constructing an addi- 
tional kiln. The new kiln will bring the plant capacity to 2.6 million 
barrels. Details and information about the new plant at Clarkdale 
were published.” 

Clays.—Despite a 58-percent drop in the production of bentonite in 
Apache County, the overall output of all types of clay increased 18 per- 
cent over 1959. Gains in the production of miscellaneous clay and 
shale in Maricopa and Pinal Counties were responsible for the increase. 
The addition or the Phoenix Brick Yard to the list of active quarry 
operations accounted for the bulk of the increased production of mis- 
cellaneous clay and shale. Gila Pottery Co., operator of the Weary 
Lode in Gila County, went out of business during 1960. 

Feldspar.—International Minerals & Chemical Corp. (IMC) con- 
tinued to be the only producer of crude and ground feldspar. Sena 
Mining Co. was the mine operator, and all crude output was shipped 
to the Kingman mill of IMC for grinding. The bulk of the ground 
feldspar was shipped to consumers in California, although some ship- 
ments were reported to Ohio, Texas, Washington, Utah, and Mexico. 

Gem Stones.—Interest in the collection of gem or ornamental stones 
by individuals, societies, and dealers resulted in the collection of an 
estimated $120,000 worth of material in 1960. This compared with a 
value of $88,000 in 1959. The collection of turquois and copper speci- 
mens in Gila County and petrified wood and various mineral speci- 
mens in Yavapai County accounted for 45 percent of the total value of 
all gem stones collected in 1960. 

Gypsum.— The gypsum industry of Arizona continued to consist of 
three mining operations in Pinal County, and output was 16 percent 
above 1959. Arizona Gypsum Corp. mined gypsum near Winkelman 
and sold its uncalcined output for use as a portland-cement retarder 
and for agricultural purposes. Garcia & Peters Gypsum Co. sold 
crude sum from fis Mammoth property for agricultural uses. 
Union sum Co., with a wallboard and lathe plant at Phoenix, was 
acquired by National Gypsum Co. of Buffalo, N.Y., during 1960. The 
mining operation SUD TIME crude gypsum was centered at the old 
Harless mines near Feldman. The crude ore was trucked to Winkel- 
man for rail shipments to the Phoenix wallboard plant. 

Lime.—Production (sold or used) of lime in Arizona rose 20 percent 
above comparable 1959 data. The same five lime-burning operations 
HE In 1959 were active in 1960. Although the bulk of the lime 
sold or used in 1960 was consumed within the State, some shipments 
were made to California, Mexico, and New Mexico. The use of lime 
in the concentration of metallic ores (principally copper) accounted 
for 88 percent of all the lime sold or used. Other smaller uses included 
alkalies, sand-lime and slag brick, coke and gas, glass, open-hearth 
furnaces, and water purification. Kennecott Copper Corp. constructed 
a lime plant at its Ray copper concentrator at Hayden. The plant had 
five vertical kilns and was to supply lime for use as a conditioning 


' Pit and Quarry, Modern Phoenix Plant Near Clarkdale Supplying 3 Million-Bbl. Glen 
Canyon Dam Contract: Vol. 52, No. 8. February 1960, be. 90-95. 
> yek Frodacta, Glen Canyon Dam Spawns Phoenix Cement: Vol. 63, No. 5, May 1960, 
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Atlas mine (B. S. £ K. Mining Co.), Johnson Camp mine, Moore 
shaft (McFarland $ Huilinger), and the Flux mine (Nash & Mc- 
Farland). These five producers accounted for 99 percent of the 
State's zinc output. 

NONMETALS 


Asbestos.—Shipments of asbestos from mines near Globe, Gila 
County, continued to decline, dropping 9 percent below 1959. How- 
ever, as a result of a higher average price for fiber sold, the total value 
for 1960 output was 11 percent above 1959. Except for a small 
quantity of grades 1, 2, and 3, shipments during the year were re- 
stricted to shorts and filter fiber. Producers in order of output were: 
Jaquays Mining P (Regal and Chrysotile mines), Metate Asbestos 
Corp. (Metate), Kyle Asbestos Mines of Arizona (Sloan Creek), and 
LeTourneau Asbestos Corp. (Asbestos Peak). 

A new mill was constructed about 2 miles east of Globe by LeTour- 
neau Asbestos Corp. The mill processed ore from the Asbestos Peak 
and Bore Tree Saddle properties. GSA, pursuant to an announce- 
ment late in 1959 by OCDM, called for bids to supply nonferrous, soft 
asbestos of domestic origin for the national stockpile. The initial bids 
opened on April 29 were rejected, but new bids opened on June 7 indi- 
cated the following acceptable low bidders for No. 2 fiber: Jaquays 
Mining Corp., 450 tons at $918 per ton; Metate Asbestos Corp., 40 tons 
at $920; and Kyle Asbestos Mines of Arizona, 10 tons at S 25. An 
initial shipment of 130 tons of No. 2 crude submitted to the Government 
on July 20 by two operators was rejected. No purchases were made 
by GSA during the year. A description of the Arizona asbestos indus- 
try was published.* 

Barite.—A report was published discussing all known barite occur- 
rences in Arizona as well as history, ownership, and production for 
most. of the deposits.® 

Cement.—On June 17 ceremonies were held at the Glen Canyon dam- 
site observing the pouring of the first load of concrete. The cement 
for this concrete came from the Clarkdale plant of Phoenix Cement Co. 
Division, American Cement Corp. 

Cement requirements for the construction of the dam and a gain 
in consumption of cement in industrial and residential construction 
boosted Arizona’s cement sales 61 percent above the 1959 figure. All 
of the portland and masonry cements produced was consumed in Ari- 
zona, except for a small quantity exported. 

Plans to expand operations at the two cement plants in the State 
were of major importance to the industrial growth of Arizona. A 
building permit was issued to Arizona Portland Cement Co. to con- 
struct five new storage silos, a new finishing mill, and loading facilities 
for both truck and rail shipments and to lengthen the Southern Pacific 
spur track to reach the new loading docks at the company Rillito 

lant. The plant had a daily capacity of 8,000 barrels with three 

ilns operating on a three-shift basis. In the latter part of 1960, 


eT 


5 Mining World, Arizona Asbestos Industry Is Growing Steadily A : 
No. ao, September 1960, p. 44—45. g Steadily Around Globe: Vol. 22, 
ewart, L. A., and Pfister, A. J., Barite Deposits of Ari : B 
of Investigations 5651, 1960, 89 pp. p zona ureau of Mines Rept. 
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Phoenix Cement Co. announced plans to increase the capacity of its 
Clarkdale plant by 800,000 barrels annually by constructing an addi- 
tional kiln. The new kiln will bring the plant capacity to 2.6 million 
barrels. Details and information about the new plant at Clarkdale 
were published.” 

Clays.—Despite a 58-percent drop in the production of bentonite in 
Apache County, the overall output of all types of clay increased 18 per- 
cent over 1959. Gains in the production of miscellaneous clay and 
shale in Maricopa and Pinal Counties were responsible for the increase. 
The addition ot the Phoenix Brick Yard to the list of active quarry 
operations accounted for the bulk of the increased production of mis- 
cellaneous clay and shale. Gila Pottery Co., operator of the Weary 
Lode in Gila County, went out of business during 1960. 

Feldspar.—International Minerals & Chemical Corp. (IMC) con- 
tinued to be the only producer of crude and ground feldspar. Sena 
Mining Co. was the mine operator, and all crude output was shipped 
to the Kingman mill of IMC for grinding. The bulk of the ground 
feldspar was shipped to consumers in California, although some ship- 
ments were reported to Ohio, Texas, Washington, Utah, and Mexico. 

Gem Stones.—Interest in the collection of gem or ornamental stones 
by individuals, societies, and dealers resulted in the collection of an 
estimated $120,000 worth of material in 1960. This compared with a 
value of $88,000 in 1959. The collection of turquois and copper speci- 
mens in Gila County and petrified wood and various mineral speci- 
mens in Yavapai County accounted for 45 percent of the total value of 
all gem stones collected in 1960. 

Gypsum.—The gypsum industry of Arizona continued to consist of 
three mining operations in Pinal County, and output was 16 percent 
above 1959. Arizona Gypsum Corp. mined gypsum near Winkelman 
and sold its uncalcined output for use as a portland-cement retarder 
and for agricultural purposes. Garcia & Peters Gypsum Co. sold 
crude gypsum from its Mammoth property for agricultural uses. 
Union Gypsum Co., with a wallboard and lathe plant at Phoenix, was 
acquired by National Gypsum Co. of Buffalo, N.Y., during 1960. The 
mining operation supplying crude gypsum was centered at the old 
Harless mines near Feldman. The crude ore was trucked to Winkel- 
man for rail shipments to the Phoenix wallboard plant. 

Lime.—Production (sold or used) of lime in Arizona rose 20 percent 
above comparable 1959 data. The same five lime-burning operations 
reporting in 1959 were active in 1960. Although the bulk of the lime 
sold or used in 1960 was consumed within the State, some shipments 
were made to California, Mexico, and New Mexico. The use of lime 
In the concentration of metallic ores (principally copper) accounted 
for 88 percent of all the lime sold or used. Other smaller uses included 
alkalies, sand-lime and slag brick, coke and gas, glass, open-hearth 
furnaces, and water purification. Kennecott Copper Corp. constructed 
a lime plant at its Ray copper concentrator at Hayden. The plant had 
five vertical kilns and was to supply lime for use as a conditioning 


* Pit and Quarry, Modern Phoenix Plant Near Clarkdale Supplying 3 Million-Bbl. Glen 
Canyon Dam Contract: Vol. 52, No. 8. February us 90-95. 
Ber ete Glen Canyon Dam Spawns Phoenix Cement: Vol. 63, No. 5, May 1960, 
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agent in copper flotation. No production was reported in 1960 for the 
new plant. . 

Mica.—4An increase in the demand for ground mica by roofing paper 
and paint manufacturers resulted in a substantial gain in the mine pro- 
duction of scrap mica. The Du-keye Mica Co., with a mill at Buckeye 
and mines near Quarizite and Buczeve, accounted for nearly all of the 
production. James Stewart Co. produced a smali quantity of ground 
mica from a gougelike material recovered from the Charleston mine 
near Tombstone. During 1460 the Tombstone Mica Co., Inc., leased 
the Charleston mine and laid out a development program. 

Nitrogen Compounds.—Randall Mills Corp., operator of Bat Cave 
600 feet above the Colorado River in Grand Canyon, did not produce 
or sell any guano during 1964. 

Perlite.—Although Tucson Perlite, Inc., did not mine any perlite 
in 1960, output for the State was 5 percent above that of 1959. In- 
creased production from the Superior operation of Harborlite Corp. 
was responsible for the gain. Arizona Perlite Roofs, Inc., new name 
for Perlite Industries of Arizona, Inc., Pinal County mining opera- 
tion, produced less perlite in 1960 than in 1959. Expanding plants 
were operated at Phoenix by Perlite Industries of Arizona and at 
Tucson by Tucson Perlite, Inc. The latter plant used crude perlite 
mined in 1959. Building plaster, loose-fill insulation, concrete aggre- 
gate, and block manufacturing consumed all of the expanded perlite 
produced in 1960. Harborlite Corp. shipped its crude output to a 
company-owned plant in California. 

Pumice.—Production and sales of pumice (scoria) continued to 
climb, reaching 703,000 tons, 44 percent above 1959. All six mining 
operations in the State recorded gains in output. The Atchison, To- 
peka and Santa Fe Railway Co. operated its Darling pit near Winona 
and was the largest producer; all the output was used for railroad 
ballast. The need for scoria in the manufacture of building block and 
for fill consumed all of the mine production of Superlite Builders Sup- 
py Co. and Paul Zanzucchi (supplying crude material to Harenberg 

ock Co., Inc., of Flagstaff). San Xavier Rock & Sand Co. con- 
tinued to quarry scoria from its Douglas pit as did Gila Cinder Co. 
from its Graham County operation. Yavapai Block Co. near Ash- 
fork began mining in 1960, at the Cruice cinder pit. 

Pyrites.—Production of pyrites was slightly more than double the 
1959 total. Kennecott Copper Corp., at Hayden, accounted for the 
bulk of the output. Magma Copper Co. shipped a small quantity to 
Kennecott; all the pyrite was consumed at the sulfuric acid plant 
of Kennecott at Hayden, Crude sulfur from Texas was used in the 
manufacture of sulfuric acid at plants near Benson, Chandler, and 
Inspiration. A contact sulfuric acid plant was under construction by 
Bagdad Copper Corp. at Bagdad. Crude sulfur will be used as the 
raw material. 

Sand and Gravel. An 8-percent increase in the production and use 
of sand and gravel raised the State total to 14.5 million tons valued 
at $14.2 million. Commercial output accounted for 44 percent, and 
Government-and-contractor production accounted for 56 percent of 
the total production. Maricopa County was the center of production 
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activity, with an output of nearly 6 million tons. A report* showed 
that from July 1956 to January 1961 Arizona completed, to full or 
acceptable interstate standards, 201.9 miles of road plus 312.4 miles 
of highway adequate for present traffic, for a total of 514.3 miles open 
to traffic, On the basis of completed mileage, Arizona ranked sixth 
in the Nation. However, in terms of work 1n progress on the inter- 
state system, Arizona ranked 33d, with 167.5 miles in construction, 
engineering, or right-of-way status. 


TABLE 10.—Sand and gravel production in 1960, by counties 
(Thousand short tons and thousand dollars) 


Yum 
Undi 


TABLE 11.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 
Class of operation and use c — A 
Quantity Value Quantity Value 
Commercial operations: 
Sand: 
e AA ÓN 1,325 $1, 672 1, 448 $1, 821 
PREHIB tada 179 7 619 
A A A A (1) (1) (1) (1?) 
OIL (BydFAITIÓ) A ene e eec A IO unu xa E (1) (1) 
PE EE E A A oes 322 166 131 
UNOS oe css A aul ai ci Ee e d 27 17 46 172 
Gravel 
Bundle 1, 197 1, 454 1, 548 1, 951 
PRO a o la 1, 200 1, 309 2, 086 2, 049 
Railroad ballast..................-. Lll LLL Ll ll (1) SR AREA e udi 
Mi is 674 336 392 212 
OLD oes cose A A uisccesieocan 192 197 201 205 
Total sand and gravel....................... 5,116 5, 308 6, 371 6,975 
mover ment-end-comtractor operations: 
A ON 1 3 113 113 
Paring A AAA ce sel i eee 1, 226 839 1, 058 97 
Pilih Zeca wea AS ME estes jaca PA NA 74 19 
Gravel 
BUNGING@ ocios 29 38 
PAI o 7,113 5, 813 6, 833 6, 108 
A m O AI AAA AAA 12 
Total sand and graveL....................... 8, 342 6, 658 8, 119 7, 260 
Grand total..........------------------------ 13, 458 11, 966 14, 490 | 14, 235 


1 Figure withbeld to avold disclosing individual company confidential data; included with “Other.” 


* Bureau of Public Roads, Quarterly Report on the Federal-Aid Highway Program: 
Dec. 31, 1960, press release BPR 61-6, Feb. 22, 1961. 


114 MINERALS YEARBOOK, 1960 


Stone. —Production of all of stone rose to 4.2 million tons 
valued at $5.1 million, compared with 2.5 million tons and $4 million 
in 1959. Sixty-seven percent of the tonnage increase was accounted 
for by the Federal Bureaus of Indian Affairs and Public Roads which 
quarried basalt, limestone, and miscellaneous stone. A gain in the out- 
put of limestone used in the manufacture of cement and lime was 
largely responsible for an increase in commercial stone production. 

Vermiculite.—Crude vermiculite from Montana was exfoliated at the 
Glendale plant of Ari-Zonolite Co. Output of finished product was 
45 percent greater and was used as insulation, and in plaster and con- 
crete aggregate, agriculture, and acoustical products. 


TABLE 12.—Stone production in 1960, by counties 


County Short tons Value County 

ADacl6 acido 611, 620 $646, 024 || Navajo............-.....- 
Cochts@s.. cosisinesiacacda (1) (1) Pima AAA EnSan 
Coconino.............-.... 1, 165. 056 1, 081, 152 Pira e tra ote 
GA A A ee 42, 588 48,152 || Yavapal..............-.- 
Greenlee................... (21) (‘) Undistributed............ 
Maricopa.................- 3, 859 2. 195 

Mobave................... (1) (1) 'Total.............. 


Pa tails withheld to avoid disclosing individual company confidential data; included with “Undistrib- 
u 35 


TABLE 13.—8Stone sold or used by producers, by kinds 


Granite Basalt and related Marble Limestone 
rocks (traprock) 


Year es NODE 
Short Value Short Value Short Value 
tons tons tons 
1956 A 90, 899 | $135, 102 1,810 
1957 AA (1) € 1,700 
1958 A A (1) (1) 3, 600 
¡A 7. 968 58. 762 (1) 
1900. ............ Q) () (4) 
Sandstone Other stone 
Short tons Value Short tons Value 
IO v ANDEREN 367, 760 $934, 070 95, 000 $47. 500 1, 623, 029 $2. 474, 519 
1957 l2 903, 053 1, 410, 087 56, 506 37, 200 2, 10€, 559 2, 951, 683 
IOSN betes et 322, 747 1, 194, 746 78,831 73, 483 1,527,978 2, 730, 569 
1939............. 238, 101 820, 146 795, 416 1, 440, 647 2, 467, 685 3, 998, 455 
1900. ....-..-...- 490, 339 1, 175, 090 1, 325, 500 1, 200, 710 4, 249, 307 5, 100, 908 


1 Figure withheld to avoid disclosing individual company confidential data; included with **Other stone.” 
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TABLE 14.—Stone sold or used by producers, by uses 


Dirension stone: 


Rough construction.................... short tons.. $91, 607 
¡A AAN T Gee ee do.... (!) 
Architectural 
Hough esee Eu C feet.. ' (!) 
Approximate equivalent in short tons......| | (Y)  [...........]  ()  [.-.....--.- 
Dese. IA pL IPC RR tS cubic feet. - (1) 
Approximate equivalent in short tons......] ()  ][...........] @) — [------------ 
jur A IA A cubic feet... 133, 486 
Approximate equivalent In short tons.......... SOR): AMA MA [occ cows 
Otber (quantity approximate in short tons)........ 356 67, 047 
Total dimension stone (approximate, in short 
TL O M p 292, 140 
Crushed and broken stone: 
E AA dosiuswedss ecient short tons. - 26, 154 
Metadurpglcal ums ob e e oie Me one ddas do.... 743, 206 
Concrete and roadstone__.........----.------ do.... 2, 147, 404 
017 neta sos E DIET MM: do....|?1,172, 316 | 1*1, 559, 847 |31,541,377 | * 1,897. 044 
Total crushed and broken stone............d0....| 2,450,284 | 3,768,109 | 4,227,628 4, 814, 768 


Grand total (approximate, in short tons).. ....... 2, 467,685 | 3,998,455 | 4,219,307 5, 106, 908 


1 Fizure withheld to avoid disclosing individual company confidential data; included with “Other.” 

i ss cement, lime, abrasives, roof granules, pottery, porcelain, tile, terrazzo, agriculture, and 
mireral food. 

‘Includes cement, lime, abrasives, roof granules, pottery, porcelain, tile, terrazzo, and agriculture. 


MINERAL FUELS 


Coal.—Coal production, from the Cow Spring No. 3 mine in Coco- 
nino County and the Keams Canyon No. 4 mine in Navajo County, 
was 14 percent below that of 1959. 

Petroleum and Natural Gas.— Petroleum production which came from 
three fields in Apache County, was 73,000 barrels, nearly three times 
that of 1959. During the year 39 wells were completed—2U explora- 
tory and 19 development. Of the 20 exploratory wells, 1 was listed as 
a discovery. The discovery well was in the southern portion of the 
Paradox Basin 2.5 miles northwest of the Bita Peak field. Initial 
production was 8 barrels of oil a day, on pump, from the McCracken 

Devonian) formation at a depth of 6,758 to 6,794 feet. Two success- 

ul development wells were completed in the Dry Mesa field. Ad- 
ditional drilling was done in the Pinta Dome area, primarily for the 
development of shallow helium gas reserves. Drilling activity was 
uneventful; however, an increased interest in the possibility of sub- 
stantial production was evidenced by a rise in leasing, which reached 
2 million acres during the year. 


REVIEW BY COUNTIES 


Apache.—Output of uranium ore and byproduct vanadium from 
uranium-ore milling accounted for three-quarters of the $5.2 million 
value of mineral production in the county. Apache County led the 
State in the production of these two commodities. Uranium ore, 


116 MINERALS YEARBOOK, 1960 


nearly all of which was processed at mills in Colorado and New 
Mexico, was produced at 19 operations. Principal producers were 
Kerr-McGee Oil Industries, Inc., at the Mesa group mines and VCA 
at the Monument No. 2 mine. Most of the uranium ores mined con- 
tained a significant quantity of vanadium which was recovered from 
those ores processed at mills equipped with vanadium-recovery units, 
in Colorado and New Mexico. The quantity of vanadium recovered 
was substantially greater than in 1959. 

Petroleum production from three fields nearly tripled that of 1959. 
Of the 39 wells drilled in the State, 34 were in Apache County. 
Drilling totaled 81,763 feet. Three of the wells completed (one 
exploratory and two development) were successful. 

he production of nonswelling bentonite by Alba Mining Co. in 
the Sanders area continued to decline. A shift in highway con- 
struction resulted in a substantial drop in output of sand and gravel, 
but because of road construction by the Federal Bureaus of Indian 
Affairs, Forest Service, and Public Roads, output of stone rose from 
35,700 tons in 1959 to 641,600 in 1960. 


TABLE 15.—Value of mineral production in Arizona, by counties 


County 1959 1960 Minerals produced in 1960, in order of value 
Apache................. 1 $4,253,943 | 1 $5,212, 471 | Uranium ore, vanadium, stone, sand and gravel, 
petroleum, clays, gem stones. 
Cochise................. 81, 963, 199 44, 255,697 | Copper, gold, lime, stone, sand and gravel, zinc, 


silver, pumice, lead, gem stones, mica (scrap), 
uranium ore. 


Coconino. .............. 4, 884, 107 7,622,708 | Sand and gravel, uranium ore, stone, pumice, coal, 
gem stones. 
Gi AAA 50, 239, 827 47, 186,532 | Copper, molybdenum, asbestos, sand and gravel, 


silver, lime, uranium ore, stone, gold, gem stones, 
lead, mercury, zinc. 


Graham................ 153, 582 150,596 | Sand and gravel, paratee, lead, gem stones, copper, 
zinc, silver, gold. 

Greenlee................ 48, 084, 455 70, 413,650 | Copper, molybdenum, lime, silver, gold .stone, 
gem stones. 

Marlcopa............... 6, 698, 542 6,384,838 | Sand and gravel, mica (scrap), clays, manganese 


ore and concentrate, manganiferous ore and con- 
centrate, mercury, gem stonos, sllver, copper, 
stone, gold. 

Mohave................ 982, 750 346,651 | Sand and gravel, stone, feldspar, silver, manganif- 
erous ore and concentrate, lead, copper, zinc, gem 
stones, gold. 


IN A 3,170, 572 2, 220, 445 | Uranium ore, sand and gravel, copper, coal, stone, 
vanadium, gem stones, silver, zinc, gold, lead. 
PDB A ecc 1 91,325, 129 98, 271,821 | Copper, cement, molyhdenum, sand and gravel, 


gold, silver, zine, stone, clays, gem stones, man- 
paniferous ore and concentrate, lead. 
Pilsen 61,236,788 | 106,722,094 | Copper, molybdenum, gold, sand and gravel, silver, 
gypsum, lime, pyrites, stone, perlite, manganif- 
erous ore and concentrate, clays, lead, gem stones, 


zine. 

Santa Cruz............. 1, 130, 477 §16,087 | Zinc, lead, silver, copper, sand and gravel, gold, 
gem stones. 

Yavapal................ 21, 643, 699 26,710,885 | Copper, zinc, cement, lead, gold, silver, stone, 


lime, sand and gravel, molybdenum, gypsum, 
gem stones, pumice, beryllium concentrate. 
pg NOTOS 1, 704, 254 584, 511 | Sand and gravel, gem stones, copper, gold, manga- 
niferous ore and concentrate, lead, silver, mica 
(scrap), zinc. 
Undistributed 1......... 1 683, 0649 589, 255 


Total t.c 1 326, 862,000 | 415,770,000 


1 Revised figure, 

2 Petroleum value Is preliminary. 

3 Includes tungsten concentrate (1960) and some manganese ore and concentrate (1950), stone (1960) 
In he and concentrate (1960), sand aud gravel (1060), and gem stones that cannot be assigned 

specific counties. 

4 Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime. 
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Cochise.—Copper accounted for S&S percent ($38.9 million) of the 
$443 million value of mineral production in the county. Gold and 
silver output, recovered primarily as byproducts of copper ore, sup- 
plied 3 percent and 1 percent, respectively, of the total value. Other 
metals produced included lead, zinc, and uranium ore. 

Copper Queen Branch, Phelps Dodge Corp., accounted for most of 
the copper and gold from its Copper Queen underground mine and 
Lavender open-pit mine at Bisbee. This operation was the State's 
fourth-largest copper producer. According to the company annual 
report, 509,500 tons of ore was produced from the Copper Queen 
mine, from which 25.575 tons of copper was recovered, and 4,245,000 
tons of ore was produced from the Lavender mine, which yielded 
33.248 tons of copper. The ratio of waste and leach material to ore 
mined at the Lavender pit increased to 2.73 to 1, compared with 1.51 
to 1 in 1959, because of the increased stripping requirements in con- 
nection with the pit expansion program. Part of the ore from the 
Copper Queen mine was shipped to the company smelter at Douglas, 
and part was treated at the concentrator at Bisbee. All of the ore from 
the Lavender pit went to the concentrator. The concentrate and the 
precipitates from leaching were shipped to the Douglas smelter. 

Johnson Camp—Burro and Chocora claims operated by Strong & 
Harris, Inc., and Moore shaft operated by McFarland & Hullinger— 
the county's second largest copper producer, was the principal zinc 
producer. Some lead and zinc was recovered from ores produced 
from the Burrito De Fierro and March mines, and a small quantity of 
copper came from the Paramount mine. A small quantity of uranium 
ore was produced at the Star No. 1 mine and shipped to the mill at 
Tuba City for processing. 

Increased output of lime, pumice (scoria), sand and gravel, and 
stone resulted in nonmetallic production valued at $2.6 million, com- 
pared with $2.1 million in 1959. The Paul Lime Plant at Paul Spur 
was responsible for all the lime output and a portion of the increased 
production of limestone. San Xavier Rock & Sand Co. mined a larger 
quantity of scoria from its Bernardino scoria deposit for use at its 
Douglas building-block plant. Quarrying of sandstone used for 
smelter flux and crushed marble for terrazzo also increased. Crews of 
the State highway department produced all of the sand and gravel 
for road maintenance and construction. The Charleston mine of James 
Stewart Co. was active for only a short time during the year, and 
thus output of sericite mica was drastically reduced. 

Coconino.—N onmetallic mineral output in Coconino County was $5.4 
million or 71 percent of the total value. Sand and gravel was the 
most important product in terms of value; crews of the State highway 
department produced the bulk of this material. The Federal Bu- 
reaus of Public Roads, Indian Affairs, and the Forest Service ac- 
counted for a large portion of the total stone quarried. Road construc- 
tion and maintenance were the major uses. Dimension sandstone 
quarries in the county yielded 13,810 tons of flagging, rouzh construc- 
tion and architectural stone, and rubble. The county was the principal 
source of pumice (scoria) in Arizona, with mining operations con- 
ducted by Atchison, Topeka & Santa Fe Railway Co., Paul Zanzucchi 
(Harenberg Block Co., Inc.), and Superlite Builders Supply Co. 
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Uranium ore production accounted for $2.2 million (29 percent) of 
the county’s total value of mineral production. The county ranked 
second in the State in production of uranium ore. Except for a small 
quantity shipped to a mill in New Mexico, the entire output was proc- 
essed at the Rare Metals Corporation of America mill at Tuba City. 
The leading producers were Western Gold & Uranium, 1nc., operating 
the Orphan mine on the rim of the Grand Canyon, and Rare Metals 
Corp. at the Huskon group and other mines in the Cameron district. 
A number of independent operators in the Cameron district also pro- 
duced uranium ore. The contract for the era of uranium oxide 
concentrate from the Tuba City mill by the AEC will terminate on 
March 31, 1962, and extension of the contract was largely o 
on the quantity and grade of ore that could be allocated to the Orphan 
mine, the principal mining operation in the State. Legislation was 
introduced” in the Congress that would permit Western Gold & Ura- 
nium, Inc., to mine all uranium ore in the Orphan claim and in 
adjacent Grand Canyon National Park lands over a period of years; 
in exchange Western Gold & Uranium, Inc., would deed title to 
company-owned land in Grand Canyon National Park to the National 
Park Service. No action was taken on the proposed legislation, and 
the problem remained unsolved at the end of the year. 

Coal was produced at the Cow Springs No. 3 mine by Lawrence 
Isaac Coal Co. 

Gila.—Copper accounted for 97 percent ($45.6 million) of the value 
of all minerals produced in Gila County ($47.2 million). Most of 
the copper came from four principal producers—Inspiration, Copper 
Cities, Miami (in-place leaching) , and Castle Dome (dump leaching). 

The Inspiration mine, leaching plant, concentrator, smelter, and 
refinery of Inspiration Consolidated Copper Co., the sixth largest 
copper producer in the State, were operated at capacity throughout 
the year. Operations at the mine were scheduled to meet the ore 
demand for the metallurgical plants, partly on a 6-day-per-week and 
partly on a 7 dape week basis during the year. The leaching plant, 
concentrator, and refinery operated on a 7-day-per-week three shifts- 

er-day basis. The smelter operation was varied as necessary to 

andle the tonnage from the Inspiration mill and outside shippers. 
According to the company annual report, 5.3 million tons of ore was 
mined with a copper content of 0.396 percent in the oxide minerals 
and 0.482 percent in the sulfide minerals. A total of 4.1 million tons 
of waste was removed of which 1.2 million tons was segregated and 
placed on a dump for leaching to recover the contained copper. A 
total of 75.7 million pone: of copper or 15.89 pounds per ton of ore 
treated was recovered from Inspiration ore, and 5.1 million pounds 
was recovered from the leaching of dumps and ore in place. The In- 
spiration refinery was expanded during the year. Inspiration pur- 
chased the Internationa] le and Refining Co. copper smelter at 
Inspiration and assumed operation of the plant on April 1. The 
company continued International’s policy of buying and treating 
custom ores and concentrates. It also enlarged the refinery and pur- 
chased the smelter to anticipate increased production expected 
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from its Christmas mine and to reduce the costs of smelting and 
refining. 

Development and construction activities at the Christmas under- 
ground copper mine by Inspiration continued throughout the year. 
Surface plant construction was on schedule, but a greater-than- 
expected inflow of water caused delays in the mine development 
schedule that possibly could defer the beginning of production until 
sometime in the first half of 1962. 

The Copper Cities mining and milling operation, Miami leaching- 
in-place operation, and Castle Dome dump-leaching operation, the 
county’s second, third, and fourth largest producers of copper, re- 
spectively, were acquired by the Tennessee Corp. from Miami Copper 
Co. on June 10 except for a royalty interest in the copper reserves, 
which was to be sold by Miami to institutional investors. 

Most of the gold and silver production of the county was recovered 
as a byproduct of the treatment of copper ores by the leading pro- 
ducers. All of the molybdenum production was recovered from the 
Inspiration copper ore. Most of the lead was recovered from ore 
produced from the 79 Mine by Charles E. Goetz. Mercury output 
came from the Lola Lee mine operated by Jack Ralston. 

Although there was a 9-percent decrease in the sales of asbestos fiber 
in 1960, the value rose 11 percent because of a higher average price 
for material sold. Mines in the vicinity of Globe were the source of 
all the asbestos produced in Arizona and the western United States. 

Uranium ore from the Hope group of claims and the Little Joe 

mine was produced by H. C. Smith and Arizona Continental Uranium 
Co., respectively. All output was shipped to the mill at Tuba City 
for p ing. 
Graham en stones, pumice, and sand and gravel accounted for 97 
percent of the total value of mineral production. Gila Cinder Co. con- 
tinued to mine scoria from its deposit near Safford for use at the Gila 
Valley Block Co. plant. Contractors for the State highway depart- 
ment produced 120,700 tons of paving sand and gravel. Metals out- 
put (gold, silver, copper, lead, and zinc) came from copper and lead 
ores from the Coronado mine (L. Parcher) and Sein Fein mine 
(Holiday Mining Co.), respectively. 

Greenlee.— The Morenci open-pit mine, operated by the Morenci 
Branch, Phelps Dodge Corp., was again the State’s leading copper 
producer. It was the third largest molybdenum and silver producer 
and ranked sixth in output of gold, all recoverd as byproducts of copper 
ore. According to the company annual report, 35.7 million tons of 
material was handled, of which 14.5 million tons was ore. The ratio 
of waste and leach material to ore mined was 1.46 to 1. A total of 
105,640 tons of copper was recovered from milling and leaching opera- 
tions. In extending the pit mining area to include additional ore 
indicated by drilling, the company relocated former mine shop build- 
ings. Two electric shovels with 9-cubic-yard dippers were purchased 
to replace two older shovels with 6-cubic-yard dippers. The company 
continued to operate a limekiln at the property to supply lime for 
metallurgical purposes. 
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Murloopa.—Mninly because of a substantial drop in the shipment of 
manguo ore and concentrates (35 percent or more Mn) and an 
equally xignillennt gain in the consumption of sand and gravel, the 
conteibution of nonmetallic production to the total value of all min- 
ala produced rose to 98 percent compared with 81 percent in 1959. 
Muricopa County was the leading producer of sand and gravel in the 
Sito with output reaching nearly 6 million tons, a 27-percent increase 
over 1050, — Fourteen. commercial operations produced 4.7 million 
tonn, and Government-and-contractor operations produced the re- 
wttulor, Union Rock & Materials Co. and Superior Sand & Gravel 
Divan, Fisher Contracting Co., were the principal commercial pro- 
ducora, Wallapai Brick & Clay Products, Inc., and Phoenix Brick 
Vand operated brick and heavy clay products plants using miscel- 
laneeus olay and shale mined within the county. The grinding mill 
wt Ruckove Mica Ca operated on an accelerated basis during the year, 
wna saldo were coustderbly higher than in 1959. 

The declina tn mangana ore and concentrate production (ship- 
marta) mwulted from tho completion of the Government carlot-pur- 
ehase pr rat 9) Phe stall quantities of manganese concentrate 
sets dua. USO were moved by treating manganese mill tailings 
Sato avant ferous ene was shipped from the Black Rock mine to 
ao Aawe Nwel Cora, Fontana, Calif. by Mohave Miring and 
Minna Uno Mercury was prouadd from tre Tam Bull mine by 
Pana, Gries X Bruna and fran the Cella mine by the Oneida 
Mee Uu aguas of god, silver. acd voz per came from sir 
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byproducts of copper ore. Allof the molybdenum produced came from 
copper ore treated at the Esperanza and Silver Bell operations. 

its annual report, Phelps Dodge Corp. reported that 23,721,000 
tons of material was handled from the Ajo open-pit mine by the New 
Cornelia Branch operation; 9,066,000 tons was ore and 14,655,000 tons 
was waste material. From the ore milled, 66,693 tons of copper was 
produced. 

Duval Sulphur $ Potash Co. completed the first full year of 
operation at its Esperanza copper property. Production was main- 
tained at the maximum level throughout the year, and the average 
milling rate was 11,600 tons of ore per day. The marketed products 
were copper concentrate and molybdic trioxide. 

At the Silver Bell mine, the Silver Bell Unit of Asarco continued 
to mine copper ore from the Oxide and El Tiro open-pit mines. A 
substantial quantity of exploration and development diamond drilling 
was conducted. 

Cyprus Mines Corp., which owned 50 percent of the Pima Mining 
Co., stated in its annual report that 1.327 473 tons of ore containing 
1.14 percent copper was produced from the Pima mine and was con- 
centrated at the company mill in 1960. Mill alterations to increase the 
capacity from 3,000 to 3,800 tons per day were completed. An agree- 
ment was reached with Banner Mining Co. under which Pima would 
mine and mill an estimated 1.8 million tons of Banner’s ore. Stripping 
was ahead of schedule at the close of the year. Mining of Banner's 
ore by Pima was to begin in 1962. Banner decided to stop production 
from the Daisy underground mine because of the proximity of the 
Pima open-pit operation. 

The Banner Mining Co. Palo Verde shaft was completed to its final 
depth of 960 feet by October. The company started cutting stations 
and ore and waste pockets on the 700, 800, and 900 levels. By yearend, 
100 tons of ore per day was being mined from development work on 
the Palo Verde mine. 

_The Atlas mine, operated by B. S. £ K. Mining Co., was the prin- 
cipal producer of zinc in the county. 

Cement was the second-ranking commodity in terms of value, and 
shipments of portland and masonry cement from the Rillito plant 
of Ario na Portland Cement Co. were 15 percent greater than in 1959. 
Except for a small quantity of limestone used for roofing granules, all 
of the limestone quarried in 1960 was used in manufacturing cement. 
Crushed marble, used as roofing granules, and crushed sandstone, 
used as riprap and smelter flux, were also quarried. Devry Brick Co., 
Inc., Gra rick Co., and Tucson Pressed Brick Co. produced mis- 
cellaneous clay and shale for use at their respective plants in manu- 
facturing brick and other heavy clay products. Tucson Perlite Co. 
did not mine any crude perlite in 1960, and its Tucson expanding 
plant operated on crude material mined in 1959. 

Pinal. —Copper supplied $100 million (94 percent) of the $106.7 
million value of mineral production. Output from three mines, 
San Manuel one Drga copper producer in the State), Ray 
(fifth), and Magma (ninth) accounted for 99.8 percent of the county’s 
and 29 percent of the State’s copper production. Most of the gold 
and silver from the county was recovered as a byproduct of copper. 

615629—61——9 
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All of the molybdenum was recovered as a byproduct of copper ore 
milling at San Manuel. 

Magma Copper Co., sole owner of the San Manuel Copper Corp., 
announced in its annual report that 12,261,220 tons of ore with 0.71- 
percent copper in the sulfide minerals was mined from San Manuel 
1n 1960. The copper contained in the oxide minerals in the ore was 
not recovered. ‘Tons of ore mined per operating day averaged 34,249 
for the year, compared with 32,741 in 1959 and 32,175 in 1958. Metal 
recovered from the ore milled included 81,724 tons of copper, 2.8 
million pounds of molybdenum sulfide, 18,010 ounces of gold, and 
290,617 ounces of silver. A cyanide plant for the recovery of gold 
from the molybdenum sulfide concentrate was completed and placed 
in operation in July. During the year, 296,804 tons of copper con- 
centrate was processed at the smelter, an average of 847 tons per day 
of operation, and anode copper was produced. 

According to the Kennecott Copper Corp. annual report, 6.5 mil- 
lion tons of ore was mined by the Ray Mines Division in 1960, 
compared with 3.0 million tons in 1959. Copper production from all 
Ray operations, mining and milling of ore and leaching of waste 
dumps and ore in place, was 58,799 tons of copper, compared with 
29,084 tons in 1959. Expansion of productive capacity at the Ray 
Division was completed by the middle of the year. The $35 million 

rogram included enlargement of the pit, which necessitated the re- 

ocation of certain surface facilities to permit the mining of additional 

ore reserves; and increased mine equipment and mill capacity to 
make possible the mining and milling of 22,500 tons of ore a day 
compared with 15,000 tons formerly. The expansion enabled Ray 
Mines to produce 20,000 additional tons of copper a year, an increase 
of 40 percent. 

Magma Copper Co., according to its annual report, produced 386,- 
636 tons of ore assaying 5.10 percent copper, 0.04 ounces gold, and 
1.73 ounces silver in 1960, compared with 276,387 tons assaying 5.23 
percent copper, 0.04 ounces gold, and 1.50 ounces silver in 1959. In 
addition, 440 tons of custom ore was purchased and treated, compared 
with 106 tons in 1959. Mine production was resumed on January 19 
after the strike settlement, and smelter operation was resumed on 
February 11 after repairs interrupted by the strike had been com- 
pleted. Development work at the Magma mine during the year 
comprised 11,189 feet of drifts and crosscuts, 5,849 feet of raises, and 
5,995 feet of diamond drilling. 

All of the molybdenum and most of the gold and silver output 
in the county were recovered as byproducts from copper ore. Molyb- 
denum, gold, and silver accounted for 4 percent of the county's value 
of mineral production. 

Although nonmetals contributed only 2 percent of the total value 
of all mineral production, a number of the commodities in this group 
were necessary for the production of the more valuable metals. Some 
of the pyrite recovered from base-metal milling was roasted to pro- 
duce sulfuric acid for copper leaching and sponge iron for precipita- 
tion. Lime produced by San Manuel Copper Corp. was used in its 
San Manuel concentrator, and quartzite quarried by the same company 
was used as flux in the treatment of copper ores. A portion of the 
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mined by Arizona G Co., Garcia & Peters, and National 
ien was shipped to wallboard and cement plants but returned to 
the county as cement, wallboard, and other building products con- 
sumed by the mineral industry ; some of the gypsum was used locally 
for agricultural purposes. "Miscellaneous clay or shale mined b 
Phoenix Brick Yard was used in the manufacture of building bri 
and other clay products, and the crude perlite mined by Arizona Per- 
lite Roofs, Inc., and Harborlite Corp. was expanded at Tucson and 
California meal preven plants for use in building plaster and other con- 
struction applications. Four commercial and two Government-and- 
contractor producers mined 1.3 million tons of sand and gravel valued 
at $1.1 million. This material was used for building and paving con- 
struction, mostly in Pinal County. San Manuel Copper Corp. mined 
all of the crushed limestone and sandstone for use as smelter flux and 
in the manufacture of lime at its San Manuel Copper operation. A 
oe ney of crushed marble was quarried and used as roofing 
granules. 

Santa Cruz.—Production of gold, silver, copper, lead, and zinc came 
from ore from three mines and cleanup at two mines. The Flux mine 
operated by Nash & McFarland was the principal producer. An 
average of 2,500 tons of ore per month from the Flux mine was treated 
in the Trench mill; in addition some custom ore was milled. In mid- 
year a crew of 38 men was employed: 29 in the mine and 7 in the mill, 
Ara 2 shifts per day, 6 days per week; and 2 in the shops, working 

shi 

Yavapai.—Gold, silver, copper, lead, and zinc accounted for 79 per- 
cent of the value of mineral production. The Iron King mine at 
Humbolt, operated by the Iron King Branch of Shattuck Denn Mining 
Corp., was the State's leading silver, lead, and zinc producer and the 
third largest gold producer. According to the company report, opera- 
tions continued throughout the year without interruption, and 304,735 
tons of ore was mined. 

The Bagdad Copper Corp. mine at Bagdad continued to be the 
principal producer of copper in the county and was the 12th largest 
producer in the State. Byproduct gold, silver, and molybdenum also 
were recovered. Production of copper nearly equaled that of 1959. 
Construction of a plant to produce copper by leaching stockpiled ox- 
idized copper material was on schedule at the close of the year. The 
section to produce sulfuric acid from sulfur was completed and tested. 
The launders where copper is precipitated from copper solutions on 
detinned cans were completed. The final item, the piping and irriga- 
tion system to circulate the acid solution over the dumps, was nearly 
completed. The pant was expected to add 20 tons per day to the 
opper output of the operation. 

e Old Dick mine, wholly owned and operated by Cyprus Mines 
Corp., was one of the county’s leading copper (14th in the State) 
and zinc (2d in the State) producers. The company reported that 
80,940 tons of ore, including a small tonnage of development ore from 
the adjacent Copper Queen mine, was mined and milled in 1960, com- 
pared with 76,111 tons in 1959. Plans were announced to increase the 
processing capacity of the property from 240 to 300 tons per day by 
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installing a heavy-medium separation plant to remove barren and 
low-grade material from the ore before grinding. 

Other important metal producers in the county included Big Hole 
Mining Co., which produced copper ore from the United Verde open- 

it mine (formerly operated by Phelps Dodge Corp.), and Fred D. 

chemmer, who operated the Commercial mine under lease from 
Phelps Dodge Corp. and produced fluxing copper ore for the Phelps 
Dodge smelter at Douglas. Earl Anderson recovered a small quantity 
of hand-cobbed beryl concentrate from the Homestead Lode. 

The first full year's operation of the Phoenix Cement Co. plant at 
Clarkdale resulted in a substantial increase in the value of cement 
sold in the county; cement ranked third in terms of value. Phoenix 
Cement Co. also operated the Redwall and Lakebed quarries to supply 
cement rock to its Clarkdale plant. Arizona Gypsum Co. mined 
gypsum from the Camp Verde deposit for use in manufacturing 
cement. The Flintkote Co. reduced the output of lime from its Nelson 

lant 12 percent. Scoria was added to the list of nonmetals produced 
in the county and was produced by Yavapai Block Co. from its Cruice 
cinder pit near Ashfork. 

Yuma.—The county highway department and contractors for the 
State highway department and the Federal Bureaus of Public Roads 
and Reclamation produced 594,600 tons of structural and paving sand 
and gravel. Buckeye Mica Co. mined sericite mica from its property 
near Quartzite. 

Gold, silver, and copper were recovered from small lots of ore pro- 
duced from seven lode mines; silver, lead, and zinc were recovered 
from tailings and cleanup material from two operations; and copper 
was recovered from copper precipitates at one operation. 


The Mineral Industry of Arkansas 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
between the Boreau of Mines, U.S. Department of the Interior, and the Arkansas Geo- 
Conservation Commission, Norman F. Williams, Director and State Geologist, 


percent over 1959. The record value of $155 million reflects the 

continued growth of the mineral industry and represents a 16 
percent increase since 1955. In 1960, gains were reported in the value 
of bauxite, clays, gem stones, natural gas, natural gas liquids, crude pe- 
troleum, and stone; decreases were noted in the value of barite, coal, 
and sand and gravel. Emphasis continued on development of new 
industries, 

Construction began on Beaver Dam, the fourth major project in the 
upper White River basin for control and development of the river and 
its tributaries. The dam will be located 8 miles west of Eureka 
brings and will consist of a concrete barrier 1,333 feet long and 228 
feet above the stream bed, supplemented by all-earth structures where 
needed on the reservoir rim. addition to flood control and hydro- 
electric power, the dam will create a reservoir extending upstream to 
the vicinity of F ayetteville. Construction of the dam, embankment, 
and dikes will require an estimated 539,000 cubic yards of excavation, 
1,327,000 cubic yards of fill, 754,000 cubic yards of concrete, and 1,400 
tons of reinforcing steel. Ag te for the concrete will be obtained 
from a limestone quarry near tho damsite 

Dardanelle Lock and Dam project continued on schedule during the 
year and, at yearend, was 12 percent complete. Future work includes 
relocation of cemeteries, powerlines, gaslines, and highways, and pro- 
curement and installation of four turbines and four generators. 

Greers Ferry Dam, a multiple-purpose project on the Little Red 
River near Heber Springs, was 41 percent complete. Construction of 
the powerhouse was scheduled to start about mid-1961 and will com- 
plete the $56 million project. 

Other new and expanded markets for the State's mineral resources 
resulted from construction projects such as the $10 million plant of 
Norge Division of Borg-Warner Corp. at Fort Smith, the Crane Co. 
$6.5 million installation at Jonesboro, and the Seiberling Rubber Corp. 


M "rere: of mineral production in Arkansas in 1960 increased 9 


1Commodity-industry analyst, Bureau of Mines, Bartlesville, Okla. 
3 Geologist (Mineral Deposits), Bureau of Mines, Bartlesville, Okla. 
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TABLE 1.—Mineral production in Arkansas * 


1959 1960 
Mineral 
Quantity Value Quantity Value 

(thousands) (thousands) 
Barite. AAA IP et short tons.. 338, 539 $3, 097 277, 851 $2, 578 
Baurite.......-------.---- long tons, dried eoulvalent..| 1, 631, 643 17,048 | 1, 932, 071 20, 459 
2 PANA thousand short tons... 782 2, 406 815 2, 456 
A A E A do.... 441 3, 482 409 3, 116 
Gem stones. A A EC (2) 18 a) 38 
GYPSUM. i. uc. eee ere ocios thousand short tons.. Q) @) 67 208 
Lead (recoverable content of ores, etc.) .....short tons. . 38 Of A sees PSE us 

Manganese ore (35 percent or more Mn) 
short tons, gross weight.. 17, 742 1,398 AO laissei 
Natural Mb ci ci million cubic feet... 40, 674 3, 539 55, 451 6, 599 

Natural gas liquids: 

Natural gasoline and cycle products 

thousand gallons.. 40, 730 2, 523 34, 558 2, 148 
A AA A MEE do.... 55, 731 3, 048 73. 252 3, 7: 

Petroleu:n (crude)......... thousand 42-gallon barrels. . 20, 329 72, 931 4 23, 953 4 80, 200 
Sand and gravel.................. thousand short tons.. 11, 696 11, 857 8, 192 10, 242 
ci^ 52 hose c eet A A do.... 8, 821 10, 42 10, 939 13, 555 
Zinc (recoverable content of ores, etc.)...... short tons.. 49 11 50 13 


Value of items that cannot be disclosed: Abrasive 
stones, bromine, cement, lime, soapstone, and values 


indicated by footnote 3.....-....222- 2] eee 10:049 as 10, 918 
Total Arkansas IA A 110,594 os cece esos 155, 032 
1 Production as measured by mine shipments, sales, or marketable production (including consumption 
by producers). 
2 Weight not recorded. 


3 Figure withheld to avoid disclosing individual company confidential data, 
$ Preliminary figure. 
§ Total adjusted to eliminate duplicating value of clays and stone. 


lant at Batesville. Two major projects at Helena—the Mississipp! 

iver bridge and the Arkansas Power and Light Co. generating 
plant—were completed during the year. 

Employment and Injuries Employment in all categories of the min- 
ing industry dropped sharply and was 10 percent lower than that re- 
ported in 1959. The mining industry annual payroll decreased 9.5 
percent; however, the overall average of weekly wage rates increased 
1 percent. Average weekly wages were: $115.92 in the metal mining 
industry, a gain of 8 percent over 1959; $93.35 in the coal industry, a 

ain of 3 percent; $91.59 in the crude petroleum and natural gas in- 

ustry, essentially unchanged; and $76.31 in the nonmetal mining and 
quarrying industries, a decrease of 1 percent. 


TABLE 2.—Average annual employment for selected minerals 


1960 
Industry 
Employing |Employment} Employing |Employment 
units units 

Metal mining................-. eec eel 39 619 
Bituminous coal mining.......................- 25 285 
Crude petroleum and natural gas............... 372 3, 065 
Nonmetallic mining and quarrying............. 108 1, 484 
A Severe tn A 544 5, 453 


Source: Arkansas Department of Labor, Employment Security Division, Little Rock, Ark. 
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REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


Coal. —The number of bituminous coal mines operated during the 
year was unchan from 1959—10 underground and 10 strip-mines. 
Output from underground mines accounted for 27 percent; that from 
open-pit mines for 73 percent of the total production of 409,199 short 
tons of coal. Total production decreased 7 percent in quantity and 10 
in value, compared with 1959, because of a significant decrease in out- 
put from underground mines. 


TABLE 3.—Coal production 
(Thousand short tons and thousand dollars) 


Year Short tons Value Year Short tons Value 
1951-55 (average)... ...... 702 $5, 916 18058 AA A aZena 364 $2, 744 
A eua ae dc Eae 500 4, 601 AAA ee cTca 441 8, 482 
!V ER E NC NM 508 8, 976 || 1960. .........-.....-..-.- 409 3,110 


At the 10 strip mines, 6 million cubic yards of overburden was 
excavated and 296,425 tons of coal loaded—a stripping ratio of 20 
cubic yards of overburden to 1 ton of coal mined. 

Oil and Gas Exploration and Development.—Drilling activity in 86 
fields in 21 counties resulted in completion of 285 oil wells, 39 
gas wells, and 257 dry holes. The total number of holes drilled 

ecreased 23 percent. The reduced drilling activity was attributed 
mainly to loss of part of the State’s crude oil market. Significant 
decreases in development drilling were noted in Union, Ouachita, 
Nevada, and Columbia Counties. 

During 1960, 56 percent of the wells drilled were completed as 
producers of oil or gas; 35 wells were successfully completed as new 
sources of supply, establishing 8 new fields (3 oil and 5 gas) and 27 
new pools (19 oil and 8 gas). Successful outpost wells established 
significant lateral extensions of at least 15 fields during the year. 

The deepest well drilled in 1960 was in Lafayette County and was 
completed as a producer in the Smackover formation at a total depth 
of 11,509 feet. The record producing depth, about 11,015 feet, was 
established in 1960 in the newly discovered Lake Erling oilfield in 
lafayette County. 

In north Arkansas, dry natural gas was produced from relatively 
shallow sands of Pennsylvanian, Mississippian, and Devonian ages. 
Drilling activity in this part of the State resulted in discovery of four 
new gasfields and five new sources of gas supply. At yearend, there 
were 50 gasfields in the north Arkansas area. 

In south Arkansas, oil and gas production came from Cretaceous 
and Jurassic formations, Exploratory and development drilling, con- 
ducted in 10 counties and 63 fields, totaled 528 wells. Of the wells 
drilled, 127 were wildcat and resulted in the discovery of 4 new fields 
M and 1 gas) and 20 new pools (19 oil and 1 gas). Development 

ing resulted in significant extensions of fields 1n Union, Lafayette, 
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TABLE 4.—0!l and gas well drilling and total crew-weeks spent in geophysical 
prospecting in 1960, by counties 


Drilling 


QUunty Froved field wells | Exploratory wells Total ' 
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Natural Gas. —Production of natural gas continued an upward trend 
for the fourth consecutive year, increasing 36 percent over 1959 out- 
put. North-Arkansas gasfields again accounted for more than half 
of the gas produced. Gas output in south Arkansas gained 44 per- 
cent compared with 1959. Proved natural gas reserves at yearend 
had increased in both sections of the State. Fifteen counties reported 
natural gas production. The leaders, in order of production value, 
were Franklin, Columbia, Lafayette, Pope, and Miller Counties. 

Natural Gas Liquids Overall quantity and value of natural gas 
liquids gained 12 and 6 percent, respectively, over 1959, A decrease 
in total value of natural gasoline and cycle products was more than 
offset by an increase in the value of liquid petroleum gas production. 
Four natural-gasoline plants and two cycling plants operated through- 
out the year. A fifth natural-gasoline plant, operated by Shell Oil 
Co. at Magnolia, discontinued production in mid-1960. 


TABLE 5.—Estimated proved recoverable reserves of crude oil, natural gas liquids, 
and natural gas 


Changes in 
proved Proved 
Proved reserves, due reserves, Change 
reserves to extensions Dec. 31, 1960 | from 1959, 
Dec. 1, 1959 and new (production percent 
discoveries was deducted) 
in 1960 
Crude oll... ...- thousand barrels.. 312, 911 15, 236 301, 997 —3 
Natural gas liquids l........------.-- do.... 32. 017 2, 625 27, 497 —14 
Natural gas............- million cubic feet.. 1, 422, 817 119, 475 1, 459, 710 +3 


1 Includes condensate, natural gasoline, and LP gases. 


Source: American Gas Association, and American Petroleum Institute, Proved Reserves of Crude Oil, 
Na:ural Gas Liquids, and Natural Gas: Vol. 15, Dee. 31, 1960, pp. 11, 12, 21 


TABLE 6.—Gross withdrawals and disposition of natural gas 


(Million cubic feet) 
Gross withdrawals ! Disposition 
Year Marketed production? 
From From CH AA Vented 
gas wells | oil wells | Total and 
Quantity Value wasted ! 
(thousands) 
1951-55 (average)............- 34, 112 28, 050 62, 162 38, 817 $1, 872 4, 105 
Der ea ada 16 000 37, 000 53, 000 30, 162 1, 810 6, 569 
AAA RAE 18, 000 36, 000 54, 000 31.327 2, 256 6, 628 
Ws lorc OR 23, 000 45, 000 68, 000 32. 800 2, 664 6, 930 
pM ER: 32. 000 40, 800 72, 800 40, 674 3, 539 4, 638 
jp Dp A mE Sa Ree eee 45, 700 41, 100 86, 800 55, 451 6, 509 3, 709 


! Marketed production plis quantities used In repress'irine, vented, and wasted. 
3 Comprises gas sold or consumed by producers, including losses in transmission, quantities added to 
orare, and increascs in gas in pipelines. 
i Inclndes dae waste on producing properties and residue blown to air. 
ure. 
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TABLE 7.—Natural gas liquids production 
(Thousand gallons and thousand dollars) 


Natural gasolíne and 


LP gases 
cycle products 


Quantity Value Quantity 
55, 335 $3, 885 52, 057 $6, 072 
41, 520 2, 541 56, 146 4, 834 
89, 869 2, 313 5, 4, 410 
37, 197 2,574 53, 518 6, 317 
40, 730 2, 523 55, 731 5, 511 
34, 558 2, 148 73, 252 5, 883 


TABLE 8.—Crude petroleum production, by fields 
(Thousand barrels and thousand dollars) 


AUMIU A O A A DE 148 $409 290 $303 
A A A A ce 832 920 309 856 
Dorcheat-Macedonià............-..---..------ ee eere 314 870 617 1, 709 
l DorBdO...i loueccocssecBaemansaqae cesse qPr dene 646 1, 789 456 1, 263 
A A A 855 2, 369 1, 088 8,014 
RA A A ON PRSE UM TNOS 4, 439 12, 296 5, 032 13, 938 
MO caba 755 2, 091 950 2, 632 
MidWay............--..2.....--..........-=-=-=22-.--- 2, 196 6, 083 2, 211 6, 124 
Bchüléf AMA E ET AN 1, 849 5, 122 1, 510 4, 183 
BmMacKkOVef... 0...02... .. =.. -2...2 2.2220". 4, 363 12, 085 4, 057 11, 238 
Btebbené.....euuelee a e e are v czeRaesusRM RM -2 1, 472 4,077 1, 182 3, 274 
A E A A su A 398 1, 103 626 1, 73 
A o a RENATO 1, 525 4, 224 1,717 4, 756 
Other fields 3...0... 0-200022. Lc eL LLL e eL Le LL ee ooo 7,037 9, 493 8, 908 $4, 676 
"Tolül.(omlaloScoskesssckGinssbGecbentQacnsaued 26, 329 28, 953 80, 200 


Pede eng eee 
3 Includes oil consumed on leases and net change In stocks held on leases for the State. 


TABLE 9.—Crude petroleum production, indicated demand, and stocks in 1960, 
by months 


(Thousand barrels) 


toc 

Produc- [Indicated] origi- 
tion demand | nating in 
Arkansas 


esvcospor ono] 8 83;£z&, 27E |... GS, VVO | æ $43 || £8566 6 Ve ecw awesweores 
earn] X MW- v |  @& VTI | |). SERY ]|] OCEN AAA VUE eno 
-———-—eeoccoema| .— — — P EV | . de FO F 2A. FS [|| WAV WVUVUVE-——---- 
—--"—"-eoeonoocweonmcen] X Vid | — aj | . DOPO 736 [|] 327 VOLUI o 


Petroleum.—Crude petroleum continued to be the State's most im- 
ortant mineral commodity. Estimated production was 29 million 
arrels valued at $80.2 million, increases of 10 percent in both quantity 

and value above production in 1959. 
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Abrasive Stone.—Novaculite, quarried in Garland County, was proc- 
essed into grinding pebbles and oilstones. Production decreased 15 
percent in quantity and 13 percent in value compared with 1959. 

Barite.—A rkansas barite sold or used by producers was 18 percent 
less than that reported in 1959. The decline was attributed to a sig- 
nificant decrease in oil well drilling. Nearly all the barite was 
processed for use in drilling muds. 

U.S. Glass and Chemical Corp. continued construction of a $700,000 
barite and gravel plant at Dierks. Additional flotation circuits, added 
to the original mill design, increased the capacity to about 42,000 
tons of finished barite per year. Completion of the plant was 
Scheduled for June 1961. 


TABLE 10.—Primary barite sold or used by producers 


Bromine.—Michigan Chemical Corp. recovered bromine from oil well 
brines pumped to its El Dorado plant. Expansion during 1960 
brought the capacity of the plant to 10 million pounds of elemental 
bromine a year. 

Arkansas Chemicals, Inc., announced plans to build a $1.5 million 
bromine-recovery plant near El Dorado. Completion was scheduled 
for mid-1961. Well brines from nearby fields were to be processed. 

Cement.—Total output of portland and masonry cements at the 
State's two plants gained substantially compared with 1959. Cement 
shipments were up significantly in quantity and value. Increased 
residential and nonresidential construction during the year contributed 
to the gains. 

Clays.—An overall gain of 4 percent was reported for clay sold and 
used. Major uses were unchanged. Fire clay gained 7 percent, and 
miscellaneous clay, including that used in manufacture of cement, 
increased only 1 percent. 

Acme Brick Co. completed expansion of facilities at its Malvern 
plant. New installations included clay storage, screening, and blend- 
Ing equipment, a modern vacuum pug mill and brick machine, a 
tunnel kiln with attached dryer, and a structure to house the kiln. 

Gem Stones.—Quartz crystals and specimen grade samples of various 
minerals contributed the major part of the reported value of Arkansas 
gem stones. The Crater of Diamonds at Murfreesboro accounted for 
almost half the value of the 1960 production. 

—Qutput of gypsum, all from Pike County, increased 15 

spa over 1959. All Arkansas gypsum was utilized in the manu- 

of cement. Dulin Bauxite Co., operator of the gypsum mine 

and mill near Murphreesboro, rebuilt the plant to allow better quality 
contro] of the calcined product. 
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Maricopa.—Mainly because of a substantial drop in the shipment of 
manganese ore and concentrates (35 percent or more Mn) and an 
equally significant gain in the consumption of sand and gravel, the 
contribution of nonmetallic production to the total value of all min- 
erals produced rose to 98 percent dus ead with 81 percent in 1959. 
Maricopa County was the leading producer of sand and gravel in the 
State with output reaching nearly 6 million tons, a 27-percent increase 
over 1959. Fourteen commercial operations produced 4.7 million 
tons, and Government-and-contractor operations produced the re- 
mainder. Union Rock & Materials Co. and Superior Sand & Gravel 
Division, Fisher Contracting Co., were the principal commercial pro- 
ducers. Wallapai Brick € Clay Products, Inc., and Phoenix Brick 
Yard operated brick and heavy clay products plants using miscel- 
laneous clay and shale mined within the county. The grinding mill 
of Buckeye Mica Co. operated on an accelerated basis during the year, 
and sales were considerably higher than in 1959. . 

The decline in manganese ore and concentrate production (ship- 
ments) resulted from the completion of the Government carlot-pur- 
chase program in 1959. The small quantities of manganese concentrate 
shipped in 1960 were recovered by treating manganese mill tailings. 
Some manganiferous ore was shipped from the Black Rock mine to 
the Kaiser Steel Corp., Fontana, Calif., by Mohave Mining and 
Milling Co. Mercury was produced from the Turn Bull mine by 
Bacon, Grimes & Brunson and from the Oneida mine by the Oneida 
Mining Co. Small quantities of gold, silver, and copper came from six 
lode mines and one placer mine. 

Mohave.—Sand and gravel, stone, feldspar, and gem stones accounted 
for three-fourths of the total value of the county's mineral production. 
IMC continued to mine and mill feldspar at its Kingman mill. This 
mill also ground quartzite which accounted for the bulk of the stone 
production. 

Five mines accounted for the small output of gold, silver, copper, 
lead, and zinc. The Antlers and McCracken mines were the principal 
producers. 

Navajo.—Uranium ore accounted for three-quarters of the total value 
of mineral production and the county ranked third in the output of 
this mineral commodity. The major producer was Industrial Ura- 
nium Co., operating the Big Chief, Moonlight, Starlight No. 1, and 
Sunlight mines. A portion of the uranium ore mined contained suffi- 
cient vanadium oxide to warrant recovery. Ores containing vanadium 
were shipped to south western Colorado mills where the vanadium was 
recovered and the value credited to Arizona. Other uranium ores con- 
tained significant quantities of copper, which was recovered at the 
Mexican Hat, Utah, plant of Texas Zinc Minerals Corp. 

Two o oil wells were drilled. Both were dry and were 
abandoned. The Hopi Indian Agency operated the Keams Canyon 
No. 4 coal mine. 

Pima.—Copper furnished 84 percent of the value of mineral produc- 
tion. Five mines, New Cornelia (3d largest copper producer in the 
State), Esperanza (7th), Silver Bell (8th), Pima (11th), and Daisy 

19th), supplied 99.7 percent of the county’s and 24 percent of the 

tate’s copper output. Most of the gold and silver were recovered as 


THE MINERAL INDUSTRY OF ARIZONA 121 


byproducts of copper ore. Allof the molybdenum produced came from 
copper ore treated at the Esperanza and Silver Bell operations. 

its annual report, Phel s Dodge Corp. reported that 23,721,000 
tons of material was handled. from the Ajo open-pit mine by the New 
Cornelia Branch operation; 9,066,000 tons was ore and 14,655,000 tons 
m m material. From the ore milled, 66,693 tons of copper was 
produced. 

Duval Sulphur & Potash Co. completed the first full year of 
operation at its Esperanza copper property. Production was main- 
tained at the maximum level throughout the year, and the average 
milling rate was 11,600 tons of ore per day. The marketed products 
were copper concentrate and molybdic trioxide. 

At the Silver Bell mine, the Silver Bell Unit of Asarco continued 
to mine copper ore from the Oxide and El Tiro open-pit mines. A 
substantial quantity of exploration and development diamond drilling 
was conducted. 

Cyprus Mines Corp., which owned 50 percent of the Pima Mining 
Co., stated in its annual report that 13% 4473 tons of ore containing 
1.14 percent copper was produced from the Pima mine and was con- 
centrated at the company mill in 1960. Mill alterations to increase the 
capacity from 3,000 to 3,800 tons per day were completed. An agree- 
ment was reached with Banner Mining Co. under which Pima would 
mine and mill an estimated 1.8 million tons of Banner's ore. Stripping 
was ahead of schedule at the close of the year. Mining of Banner's 
ore by Pima was to begin in 1962. Banner decided to stop production 
from the Daisy underground mine because of the proximity of the 
Pima open-pit operation. 

The Banner Mining Co. Palo Verde shaft was completed to its final 
depth of 960 feet by October. The company started cutting stations 
and ore and waste pockets on the 700, 800, and 900 levels. By yearend, 
100 tons of ore per day was being mined from development work on 
the Palo Verde mine. 

_The Atlas mine, operated by B. S. & K. Mining Co., was the prin- 
cipal producer of zinc in the county. 

Cement was the second-ranking commodity in terms of value, and 
shipments of portland and masonry cement from the Rillito plant 
of Arizona Portland Cement Co. were 15 percent greater than in 1959. 
Except for a small quantity of limestone used for roofing granules, all 
of the limestone quarried in 1960 was used in manufacturing cement. 
Crushed marble, used as roofing granules, and crushed sandstone, 
used as TF and smelter flux, were also quarried. Devry Brick Co., 
Inc., Gra rick Co., and Tucson Pressed Brick Co. produced mis- 
cellaneous clay and shale for use at their respective plants in manu- 
facturing brick and other heavy clay products. Tucson Perlite Co. 
did not mine any crude perlite in 1960, and its Tucson expanding 
plant operated on crude material mined in 1959. 

Pinal —Copper supplied $100 million (94 percent) of the $106.7 
million value of mineral production. Output from three mines, 
San Manuel cona see copper producer in the State), Ray 
(fifth), and Magma (ninth) accounted for 99.8 percent of the county's 
and 29 percent of the State's copper production. Most of the gold 
and silver from the county was recovered as a byproduct of copper. 


416629 —61——4 
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All of the molybdenum was recovered as a byproduct of copper ore 
milling at San Moa 

Magma Copper Co., sole owner of the San Manuel Copper Corp., 
announced in its annual report that 12,261,220 tons of ore with 0.71- 

reent copper in the sulfide minerals was mined from San Manuel 
in 1960. The copper contained in the oxide minerals in the ore was 
not recovered. Tons of ore mined per operating day averaged 34,249 
for the year, compared with 32,741 in 1959 and 32,175 in 1958. Metal 
recovered from the ore milled included 81,724 tons of copper, 2.8 
million pounds of molybdenum sulfide, 18,010 ounces of gold, and 
290,617 ounces of silver. A cyanide plant for the recovery of gold 
from the molybdenum sulfide concentrate was completed and placed 
in operation 1n July. During the year, 296,804 tons of copper con- 
centrate was processed at the smelter, an average of 847 tons per day 
of operation, and anode copper was produced. 

According to the Kennecott Copper Corp. annual report, 6.5 mil- 
lion tons of ore was mined by the pa ines Division in 1960, 
compared with 3.0 million tons 1n 1959. Copper production from all 
Ray operations, mining and milling of ore and leaching of waste 
dumps and ore in place, was 58,099 tons of copper, compared with 
29,084 tons in 1959. Expansion of productive capacity at the Ray 
Division was completed by the middle of the year. The $35 million 

rogram included enlargement of the pit, which necessitated the re- 
ocation of certain surface facilities to permit the mining of additional 
ore reserves; and increased mine equipment and mill capacity to 
make possible the mining and milling of 22,500 tons of ore & day 
compared with 15,000 tons formerly. The expansion enabled Ray 
Mines to produce 20,000 additional tons of copper a year, an increase 
of 40 percent. 

Magma Copper Co., according to its annual report, produced 386,- 
636 tons of ore assaying 5.10 percent copper, 0.04 ounces gold, and 
1.73 ounces silver in 1960, compared with 276,387 tons assaying 5.93 
percent copper, 0.04 ounces gold, and 1.50 ounces silver in 1959. In 
addition, 440 tons of custom ore was purchased and treated, compared 
with 106 tons in 1959. Mine production was resumed on January 19 
after the strike settlement, and smelter operation was resumed on 
February 11 after repairs interrupted by the strike had been com- 
pleted. Development work at the Magma mine during the year 
comprised 11,789 feet of drifts and crosscuts, 5,849 feet of raises, and 
5,995 feet of diamond drilling. 

All of the molybdenum and most of the gold and silver output 
in the county were recovered as byproducts from copper ore. Molyb- 
denum, gold, and silver accounted for 4 percent of the county's value 
of mineral production. 

Although nonmetals contributed only 2 percent of the total value 
of all mineral production, a number of the commodities in this group 
were necessary for the production of the more valuable metals. Some 
of the pyrite recovered from base-metal milling was roasted to pro- 
duce sulfuric acid for copper leaching and sponge iron for precipita- 
tion. Lime produced by San Manuel Copper Corp. was used in its 
San Manuel concentrator, and quartzite quarried by the same company 
was used as flux in the treatment of copper ores. A portion of the 
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mined by Arizona sum Co., Garcia & Peters, and National 
ren was shipped to wallboard and cement plants but returned to 
the county as cement, wallboard, and other building products con- 
sumed by the mineral industry; some of the gypsum was used locally 
for agricultural purposes. "Miscelieneods clay or shale mined b 
Phoenix Brick Yard was used in the manufacture of building bric 
and other clay products, and the crude perlite mined by Arizona Per- 
lite Roofs, Inc., and Harborlite Corp. was expanded at Tucson and 
California panang plants for use in building plaster and other con- 
struction applications. Four commercial and two Government-and- 
contractor producers mined 1.3 million tons of sand and gravel valued 
at $1.1 million. This material was used for building and paving con- 
struction, mostly in Pinal County. San Manuel Copper Corp. mined 
all of the crushed limestone and sandstone for use as smelter flux and 
in the manufacture of lime at its San Manuel Copper operation. A 
A of crushed marble was quarried and used as roofing 
granules. 

Santa Cruz.—Production of gold, silver, copper, lead, and zinc came 
from ore from three mines aid leant at two mines. The Flux mine 
operated by Nash & McFarland was the principal producer. An 
average of 2,500 tons of ore per month from the Flux mine was treated 
in the Trench mill; in addition some custom ore was milled. In mid- 
year a crew of 38 men was employed: 29 in the mine and 7 in the mill, 
Me 2 shifts per day, 6 days per week; and 2 in the shops, working 

shi 

Yavapai.—Gold, silver, copper, lead, and zinc accounted for 79 per- 
cent of the value of mine roduction. The Iron King mine at 
Humbolt, operated by the Iron King Branch of Shattuck Denn Mining 
Corp., was the State's leading silver, lead, and zinc producer and the 
third largest gold producer. According to the company report, opera- 
tions continued throughout the year without interruption, and 304,735 
tonsof ore was mined. 

The Bagdad Copper Corp. mine at Bagdad continued to be the 
principal producer of copper in the county and was the 19th largest 
producer in the State. Byproduct gold, silver, and molybdenum also 
were recovered. Production of copper nearly equaled that of 1959. 
Construction of a plant to produce copper by leaching stockpiled ox- 
idized copper material was on schedule at the close of the year. The 
section to produce sulfuric acid from sulfur was completed and tested. 
The launders where copper is precipitated from copper solutions on 
detinned cans were completed. The final item, the piping and irriga- 
tion system to circulate the acid solution over the dumps, was nearly 
completed. The peant was expected to add 20 tons per day to the 
copper output of the operation. 

The Old Dick mine, wholly owned and operated by Cyprus Mines 
Corp., was one of the county’s leading copper (14th in the State) 
and zinc (2d in the State) producers. The company reported that 
80,940 tons of ore, including a small tonnage of development ore from 
the adjacent Copper Queen mine, was mined and milled in 1960, com- 
pared with 76,111 tons in 1959. Plans were announced to increase the 
processing capacity of the property from 240 to 300 tons per day by 
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installing a heavy-medium separation plant to remove barren and 
low-grade material from the ore before grinding. 

Other important metal] producers in the county included Big Hole 
Mining Co., which produced copper ore from the United Verde open- 

it mine (formerly operated by Phelps Dodge Corp.), and Fred D. 

chemmer, who operated the Commercial mine under lease from 
Phelps Dodge Corp. and produced fluxing copper ore for the Phelps 
Dodge smelter at Douglas. Earl Anderson recovered a small quantity 
of hand-cobbed beryl concentrate from the Homestead Lode. 

The first full year's operation of the Phoenix Cement Co. plant at 
Clarkdale resulted in a substantial increase in the value of cement 
sold in the county; cement ranked third in terms of value. Phoenix 
Cement Co. also operated the Redwall and Lakebed quarries to supply 
cement rock to its Clarkdale plant. Arizona Gypsum Co. mined 
gypsum from the Camp Verde t for use in manufacturing 
cement. The Flintkote Co. reduced the output of lime from its Nelson 

lant 12 percent. Scoria was added to the list of nonmetals produced 
in the county and was produced by Yavapai Block Co. from its Cruice 
cinder pit near Ashfork. 

Yuma.—The county highway department and contractors for the 
State highway department and the Federal Bureaus of Public Roads 
and Reclamation produced 594,600 tons of structural and paving sand 
and gravel. Buckeye Mica Co. mined sericite mica from its property 
near Quartzite. 

Gold, silver, and copper were recovered from small lots of ore pro- 
duced from seven lode mines; silver, lead, and zinc were recovered 
from tailings and cleanup material from two operations; and copper 
was recovered from copper precipitates at one operation. 


The Mineral Industry of Arkansas 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data between the Bureau of Mines, U.S. Department of the Interior, and the Arkansas Geo- 
logical and Conservation Commission, Norman F. Williams, Director and State Geologist, 
Little Rock, Ark. 


By Harry F. Robertson * and Raymond B. Stroud ? 
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ALUE of mineral production in Arkansas in 1960 increased 9 
percent over 1959. "The record value of $155 million reflects the 
continued growth of the mineral industry and represents a 16 

percent increase since 1955. In 1960, gains were reported in the value 
of bauxite, clays, gem stones, natural gas, natural gas liquids, crude pe- 
troleum, and stone; decreases were noted in the value of barite, coal, 
and sand and gravel. Emphasis continued on development of new 
industries. 

Construction began on Beaver Dam, the fourth major project in the 
upper White River basin for control and development of the river and 
its tributaries. The dam will be located 8 miles west of Eureka 
Springs and will consist of a concrete barrier 1,333 feet long and 228 
feet above the stream bed, supplemented by all-earth structures where 
needed on the reservoir rim. je addition to flood control and hydro- 
electric power, the dam will create a reservoir extending upstream to 
the vicinity of F ayetteville. Construction of the dam, embankment, 
and dikes will require an estimated 539,000 cubic yards of excavation, 
1,327,000 cubic yards of fill, 754,000 cubic yards of concrete, and 1,400 
tons of reinforcing steel. Aggregate for the concrete will be obtained 
from a limestone quarry near ihe amsite. 

Dardanelle Lock and Dam project continued on schedule during the 
year and, at yearend, was 12 percent complete. Future work includes 
relocation of cemeteries, powerlines, gaslines, and highways, and pro- 
curement and installation of four turbines and four generators. 

Greers Ferry Dam, & multiple-purpose project on the Little Red 
River near Heber Springs, was 41 percent complete. Construction of 
the powerhouse was scheduled to start about mid-1961 and will com- 
plete the $56 million project. 

Other new and expanded markets for the State's mineral resources 
resulted from construction projects such as the $10 million plant of 
Norge Division of Borg-Warner Corp. at Fort Smith, the Crane Co. 
$6.5 million installation at Jonesboro, and the Seiberling Rubber Corp. 


1 Commodity-industry analet Bureau of Mines, Bartlesville, Okla. 
2 Geologist (Mineral Deposits), Bureau of Mines, Bartlesville, Okla. 
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TABLE 1.—Mineral production in Arkansas * 


1959 1960 
Q ity Val Quantit Val 
uant alue uantity alue 
(thousands) (thousands) 
e sci ccsdwatdsc A cca ceuseuetus short tons.. 838, 539 $3, 097 277, 851 $2, 578 
sl AA long tons, dried eauivalent..| 1, 631, 643 17,048 | 1, 932, 071 20, 469 
A A uso A thousand short tons... 782 2, 406 815 2, 456 
o IN eek es do...- 441 3, 482 409 3, 116 
E A A ee edt met cDU Dae ewes (2) 18 (3) 33 
o A cub deas ccs thousand short tons... (3) (3) 67 205 
Lead (recoverable content of ores, etc.)...... short tons. . 88 S A PERE 
Manganese ore (35 percent or more Mn) 
short tons, gross weight.. 17,742 1,908 AAA Ree 
Natural gas...........-.......------ million cubic feet... 40, 074 8, 539 55, 451 6, 599 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons.. 40, 730 2, 523 34, 558 2. 143 
LPgn388..- 1n. necüelceR A do.... 55, 731 3, 048 73. 252 3. 7 
Petroleum (crude)......... thousand 42-gallon barrels. - 26, 329 72, 931 4 28, 953 4 80, 200 
Sand and gravel.................. thousand short tons.. 11, 696 11, 857 8,192 10, 252 
A oe ce ed AAA do.... 8, 824 10, 424 10, 939 13, 555 
Zinc (recoverable content of ores, etc.)...... short tons.. 49 11 50 13 
Value of items that cannot be disclosed: Abrasive 
stones, bromine, cement, lime, soapstone, and values 
indicated by footnote 3............-...-. eee fle 10, 042 |...........-. 10, 918 
Total Arkansas 5........... Lecce ce ccc cce ee eee u|--------.-.- 140, 504 |...........- 155, 033 


b 1 id as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 

3 Weight not recorded. 

2 Figure withheld to avoid disclosing individual company confidential data, 

4 Preliminary figure. 

$ Total adjusted to eliminato duplicating value of clays and stone. 


lant at Batesville. Two major projects at Helena—the Mississippi 
iver bridge and the Arkansas Power and Light Co. generating 
plant—were completed during the year. 

Employment and Injuries.—Employment in all categories of the min- 
ing industry TI sharply and was 10 percent lower than that re- 
ported in 1959. The mining industry annual payroll decreased 9.5 
percent; however, the overall average of weekly wage rates increased 
1 percent. Average weekly wages were: $115.92 in the metal mining 
industry, a gain of 8 percent over 1959; $93.35 in the coal industry, a 

ain of 3 percent; $91.59 in the crude petroleum and natural gas in- 

ustry, essentially unchanged ; and $76.31 in the nonmetal mining and 
quarrying industries, a decrease of 1 percent. 


TABLE 2.—Average annual employment for selected minerals 


1959 1960 
Industry 
Employing |Employment| Employing ¡Employment 
units units 

Metal mining.................. -- Llc ll ll. 89 701 619 
Bituminous coal mining.......................- 25 394 235 
Crude petroleum and natural gas............... 372 9, 349 8, 065 
Nonmetallic mining and quarrying............. 108 1, 632 1, 484 
TOA caer cceasase essc 544 6, 076 6, 453 


Source: Arkansas Department of Labor, Employment Security Division, Little Rock, Ark. 
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REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


Coal. —The number of bituminous coal mines operated during the 
year was unchan from 1959—10 underground and 10 strip-mines. 
Output from underground mines accounted for 27 percent; that from 
open-pit mines for 73 percent of the total production of 409,199 short 
tons of coal. Total production decreased 7 percent in quantity and 10 
in value, compared with 1959, because of a significant decrease in out- 
put from underground mines. 


TABLE 3.—Coal production 
(Thousand short tons and thousand dollars) 


Year Short tons Value Year Short tons Value 
1951-55 (avernge)........- 762 $5, 916 || 1958... LLL cll ll lr eer --- 864 $2, 744 
E A 500 4,601 || 1050... ee eerer reo er nnn 441 8, 482 
1 (yn EDONAR 508 3, 976 1960: A nam Eau ER 409 3,116 


At the 10 strip mines, 6 million cubic yards of overburden was 
excavated and 296,425 tons of coal loaded—a stripping ratio of 20 
cubic yards of overburden to 1 ton of coal mined. 

Oil and Gas Exploration and Development.—Drilling activity in 86 
fields in 21 counties resulted in completion of 285 oil wells, 39 
ges wells, and 257 dry holes. The total number of holes drilled 

ecreased 23 percent. The reduced drilling activity was attributed 
mainly to loss of part of the State’s crude oil market. Significant 
decreases in development drilling were noted in Union, Ouachita, 
Nevada, and Columbia Counties. 

During 1960, 56 percent of the wells drilled were completed as 
producers of oil or gas; 35 wells were successfully completed as new 
sources of supply, establishing 8 new fields (3 oil and 5 gas) and 27 
new pools (19 oil and 8 gas). Successful outpost wells established 
significant lateral extensions of at least 15 fields during the year. 

The deepest well drilled in 1960 was in Lafayette County and was 
completed as a producer in the Smackover formation at a total depth 
of 11,509 feet. The record producing depth, about 11,015 feet, was 
established in 1960 in the newly discovered Lake Erling oilfield in 
Lafayette County. 

In north Arkansas, dry natural gas was produced from relatively 
shallow sands of Pennsylvanian, Mississippian, and Devonian ages. 
Drilling activity in this part of the State resulted in discovery of four 
new gasfields and five new sources of gas supply. At yearend, there 
were 50 gasfields in the north Arkansas area. 

In south Arkansas, oil and gas production came from Cretaceous 
and Jurassic formations. Exploratory and development drilling, con- 
ducted in 10 counties and 63 fields, totaled 528 wells. Of the wells 
drilled, 127 were wildcat and resulted in the discovery of 4 new fields 
(3 oil and 1 gas) and 20 new pools (19 oil and 1 gas). Development 
drilling ted in significant extensions of fields in Union, Lafayette, 
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TABLE 4.—01l and gas well drilling and total crew-weeks spent in geophysical 
prospecting in 1960, by counties 
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eflection 
seismo- 
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Natural Gas.— Production of natural gas continued an upward trend 
for the fourth consecutive year, increasing 36 percent over 1959 out- 
put. North-Arkansas gasfields again accounted for more than half 
of the gas produced. Gas output in south Arkansas gained 44 per- 
cent compared with 1959. Proved natural gas reserves at yearend 
had increased in both sections of the State. Fifteen counties reported 
natural gas production. The leaders, in order of production value, 
were Franklin, Columbia, Lafayette, Pope, and Miller Counties. 

Natural Gas Liquids Overall quantity and value of natural gas 
liquids gained 12 and 6 percent, respectively, over 1959, A decrease 
in total value of natural gasoline and cycle products was more than 
offset by an increase in the value of liquid petroleum gas production. 
Four natural-gasoline plants and two cycling plants operated through- 
out the year. A fifth natural-gasoline plant, operated by Shell Oil 
Co. at Magnolia, discontinued production in mid-1960. 


TABLE 5.—Estimated proved recoverable reserves of crude oil, natural gas liquids, 
and natural gas 


Changes in 
proved Proved 
Proved reserves, due reserves. Change 
reserves to extensions | Dec. 31, 1960 | from 1959, 
Dec. 1,1959 and new (production percent 
discoveries was deducted) 


Cride ol... thousand barrels.. 312. 911 : 301, 997 —3 


Natural gas liquids LL... o..----- do.... 32, 017 2, 625 27, 497 —14 
Natural gas.......--..-- million cubic feet. - 1, 422, 817 119, 475 1, 459, 710 +3 


! Includes condensate, natural gasoline, and LP gases. 
Sonrce: American Gas Association, and American Petroleum Institute, Proved Reserves of Crude Oil, 


Natural Gas Liquids, and Natural Gas: Vol. 15, Deo. 31, 1960, pp. 11, 12, 21. 
TABLE 6.—Gross withdrawals and disposition of natural gas 


(Million cubic feet) 
COE RR RR ER RR eee NN NE NN wÍÁHíÜ—" 


Gross withdrawals ! Disposition 


Vented 
and 
Quantity Value wasted 3 
(thousands) 

38, 817 $1, 872 4,105 
30, 162 1, 810 6, 569 
31, 327 2, 256 6, 628 
32, 800 2, 664 6, 930 
40, 674 3, 530 4, 638 
55, 451 6, 599 3, 709 


! Marketed production plus quantities used in repressurine, vented, and wasted. 
! Comprises gas sold or consumed by prod:cers, including losses in transmission, quantities added to 
Morare, and increases in gas in pipelines. 
Alles did waste on producing properties and residue blown to air. 
ure. 
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TABLE 7.—Natural gas liquids production 
(Thousand gallons and thousand dollars) 


Natural gasoline and 
cycle products 


1951-56 (average) ............. 
¡E lll lll eke 
¡AAA 
195A ene ee ine ee eee 
¡PU A 
1900... coacoludclzaoSedcuds 107, 810 
TABLE 8.—Crude petroleum production, by fields 
(Thousand barrels and thousand dollars) 
Field 
Barrels Value 
Atlanta. casiccoconacn coda ckbcsessceese PRA 290 $803 
Hücknef. |. 2 A A 309 858 
Dorcheat-Macedoni8.......---..-- 2 Lll LL lll. 617 1, 709 
El Dorado... a aia 456 1, 263 
OU d i cn eese ee re o tiu NE EA oa 1, 088 8,014 
E AAA AA 5, 032 13, 938 
Me o ese 950 2, 632 
A A A A 2, 211 6, 124 
Li ES MA A A A E E ae 1, 510 4, 183 
IIA o EIN A A A 4, 057 11, 238 
BLED NOB AS A A A 1, 182 3, 274 
A AAA RA 626 1, 734 
CBSO ARA A A de a adde iE 1,717 4, 756 
Other fields 3... LL c ccc aeree =... 8, 908 24, 676 
puoi PONI DIR D n DTE RSS 28, 953 80, 200 
3 Frelininarg figures. 
3 Includes oll consumed on leases and net change in stocks held on leases for the State. 


TABLE 9.—Crude petroleum production, indicated demand, and stocks in 1960, 


by months 
(Thousand barrels) 
Stocks Stocks 
Month Produc- |Indicated| origi- Month Produc- |Indicated| origi- 
tion demand | nating in tion demand | nating in 
Arkansas Arkansas 
January............ 2, 184 2, 098 2,121 || August. ........... 2, 428 2, 619 1, 552 
February........-.. 2. 368 2, 540 1,949 || September........- 2, 397 2, 364 1, 585 
March............- 2. 400 2, 408 1,941 || October. .........-. 2, 539 2, 422 1, 702 
APTA o ne 2,372 2, 296 2,017 || November. ........ 2, 446 565 1, 583 
BV lcu cose eS 2, 545 2,754 1, 848 || December...o...o.o.- 2, 468 2, 265 1, 786 
June..........-..-- 2, 323 2, 207 1, 904 
JU caca adas 2, 443 2, 604 1,743 Total........ 28, 953 ¿202 i ees T 


Petroleum.—Crude petroleum continued to be the State's most im- 

ortant mineral commodity. Estimated production was 29 million 

arrels valued at $80.2 million, increases of 10 percent in both quantity 
and value above production in 1959. 
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Abrasive Stone.—Novaculite, quarried in Garland County, was proc- 
essed into grinding pebbles and oilstones. Production decreased 15 
percent in quantity and 13 percent in value compared with 1959. 

Barite.—A rkansas barite sold or used by producers was 18 percent 
less than that reported in 1959. The decline was attributed to a sig- 
nificant decrease in oil well drilling. Nearly all the barite was 
processed for use in drilling muds. 

U.S. Glass and Chemical Corp. continued construction of a $700,000 
barite and gravel plant at Dierks. Additional flotation circuits, added 
to the original mill design, increased the capacity to about 42,000 
tons of finished barite per year. Completion of the plant was 
scheduled for June 1961. 


TABLE 10.—Primary barite sold or used by producers 


Year Short tons Value Yeer Short tons Value 
(thousands) (thousands) 
1951-65 (average). ........ 409, 995 $3, 784 || 1958......-..--2-22 ee 182, 779 $1, 668 
10M A SUNREN 486, 254 4,256 |: AAA A 338, 539 3, 097 
E T E EEE 477,327 4, 537 || 1900... eoe s o mmu 277,851 2,578 


Bromine.—Michigan Chemical Corp. recovered bromine from oil well 
brines pumped to its El Dorado plant. Expansion during 1960 
brought the capacity of the plant to 10 million pounds of elemental 
bromine a year. 

Arkansas Chemicals, Inc., announced plans to build a $1.5 million 
bromine-recovery plant near El Dorado. Completion was scheduled 
for mid-1961. Well brines from nearby fields were to be processed. 

Cement.—Total output of portland and masonry cements at the 
State's two plants gained substantially compared with 1959. Cement 
shipments were up significantly in quantity and value. Increased 
residential and nonresidential construction during the year contributed 


to the gains. 
Clays.—An overall gain of 4 percent was reported for clay sold and 
used. Major uses were unchanged. Fire clay gained 7 percent, and 


miscellaneous clay, including that used in manufacture of cement, 
increased only 1 percent. 

Acme Bric . completed expansion of facilities at its Malvern 
plant. New installations included clay storage, screening, and blend- 
ing equipment, a modern vacuum pug mill and brick machine, a 
tunnel kiln with attached dryer, and a structure to house the kiln. 

Gem Stones.—Quartz crystals and specimen grade samples of various 
minerals contributed the major part of the reported value of Arkansas 
gem stones. The Crater of Diamonds at Murfreesboro accounted for 
almost half the value of the 1960 production. 

Gypsum.—Output of gypsum, all from Pike County, increased 15 
percent over 1959. All Arkansas gypsum was utilized in the manu- 
facture of cement. Dulin Bauxite Co., operator of the gypsum mine 
and mill near Murphreesboro, rebuilt the plant to allow better quality 
control of the calcined product, 
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TABLE 11.—Shipments of portland cement to Arkansas consumers 


Change, percent 


Arkansas 
Year (thousand 
barrels) In Arkansas | In United 
States 
1951-55 (average)...............-..- L2. LLL eee 1,9007 o de ates aped 
II A LE 1, 843 —27 +6 
E A A A A RA 1, 694 —8 —6 
jo; HOY 2, 129 +26 +6 
1959 A A A E 2, 624 +2 +9 
bo A E A A IR eer act 2, 590 —] -1 
TABLE 12.—Clays sold or used by producers, by kinds 
(Thousand short tons and thousand dollars) 
Miscellaneous clay ! Fire clay Total clay 


Value Quantity Value Quantity 


! Includes clay used for cement. 


Lime.— Production of lime increased 9 percent over 1959. 'The alu- 
minum industry was the major consumer; lesser amounts were used 
for water purification and by the paper, petroleum, sugar-refining, 
and other industries. 

Sand and Gravel.—Sand and gravel was produced in 39 of the 75 
counties. Production was off 30 percent, and value decreased 13 per- 
cent compared with 1959. The dents in output was attributed to 
completion of the Freeway Bridge at Little Rock—about 4 million 
tons of sand and gravel was used in the project in 1959 and none 
in 1960. 

Stone.—A record value of $13.6 million from production of 10.9 mil- 
lion short tons of stone (including slate) reflected continued growth 
of the Arkansas stone industry for the ninth consecutive year. Sig- 
nificant gains were reported in production of crushed granite, 
dimension marble, and crushed sandstone. 

Sulfur (Recovered Elemental).—Recovery of byproduct sulfur, from 
gas cycle plants in Columbia, Lafayette, and Union Counties, 
increased 36 percent compared with 1959. Four sulfur-recovery units 
were in operation at yearend. 

The initial run from the new sulfur-recovery unit at the El Dorado 
refinery of Lion Oil Co. was shipped in September. The product 
from the unit, which has a capacity of 15 tons daily, was used at the 
nearby Monsanto Chemical Co. plant. 

Arkansas-Louisiana Chemical Corp. placed a sulfur-recovery unit 
in operation at the Hamilton plant at midyear and the plant was 
altered to handle gas from the Magnolia field, 
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TABLE 13.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1960 
Class of operation and use 
Value Quantity Value 
Commercial operations: 
Sand: 
AAA steed $1,355 1, 348 $1, 324 
Paving. A A E consens 1,121 1,001 903 
Gravel: 
Bilding <5 ecb cus cee ee ts ar a aU UE 1. 866 1, 503 1, 889 
Püvilg A A d e eiae st 2, 232 1,376 1, 652 
DOM dba a d AAA AA 
Undistributed O 944 707 964 
Total sand and gravel............................ 7, 535 5, 935 6, 732 
soem arand contractor operations: 
Paving EE EEEE A a 1, 862 699 1,071 
Gravel: 
PAVING cose serie coke aweseciciccceuscessecnd 2, 460 1, 558 2, 450 
Total sand and gravel E A AAE 4,32 2, 257 3, 530 
Grand total..-..oocooooccoococooommmcconmoo-- 11,857 8, 192 10, 262 


! Includes glass, molding, filtering, and other construction, industrial, and ground sands; railroad ballast 
and miscellaneous gravels, which the Bureau of Mines is not at liberty to publish separately. 


TABLE 14.—8tone sold or used by producers 
(Thousand short tons and thousand dollars) 


Year Quantity Value Year Quantity Vulue 
A geod 6, 325 $5, 113 || 1050. zu ascaéoo E EE ce 8, 824 $10, 424 
O 7, 336 8,871 [| 1000... acne coe so a 10, 939 13, 555 
jr ENORMES 8, 461 10, 178 

METALS 


Aluminum.— Production of primary aluminum declined sharply in 
1960, reflecting the lack of demand for the product. In January, 
Reynolds Metals Co. cut production of the Arkadelphia plant to 25 
percent of capacity. 

Bauxite.—Production of crude bauxite increased 18 percent over 
1959 output and accounted for 97 percent of all U.S. production. 
About 88 percent of the bauxite was mined in Saline County and 
12 percent in Pulaski County compared with 98 percent in Saline 
County and 2 percent in Pulaski County in 1959. The outstanding 
puchen gain in Pulaski County came mainly from the Berry- 
fayhan, Heckler, and Bierman Tract open-pit mines. 

Reynolds Mining Corp., with open-pit and underground mines in 
Saline and Pulaski Counties, was the leading bauxite producer. 
Aluminum Company of America, with strip mining in Saline County, 
ranked second. 

Manganese.—Manganese production terminated in August 1959, the 
closing date of the Government manganese-purchasing program. 

ing economics prevented the Arkansas manganese producers from 
competing for the remaining markets. 
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TABLE 15.—Bauxite mine production and shipments from mines and processing 
plants to consumers 


(Thousand long tons and thousand dollars) 


Mine production Shipments 
Y ear 
Crude | Dry equiv- Value As shipped | Dry equiv- Value 
alent alent 
1951-55 (average) occ 2,041 1,724 $13, 098 1, 891 1, 681 $14, 241 
A UNCERT 1, 906 1, 659 14, 444 1,817 1, 567 14, 643 
a ate do 1, 625 1, 357 12,314 2, 004 1, 696 16, 476 
jp A A PRESE 1,516 1, 255 112,311 1, 536 1, 341 1 14, 373 
OG ee eee some ma C cs 1, 410 1, 632 17. 048 1, 327 1, 580 17, 960 
IUDU E S oss R ERE 2, 327 1, 932 20, 469 1, 876 1, 604 18, 982 


1 Revised figure. 


TABLE 16.—Manganese ore shipped from mines! 


Short tons 
Value 
Year (thousands) 
Gross weight | Mn content 
1951-55 (averaze)... acl cc eee ee eee cece meee ccc ennee 9, 912 4, 471 (3) 
Ee a o E o EE EEEO A E EEEE AE AEEA 29, 485 12, 525 $2, 056 
ATA EAA AAA A E dia 23, 261 10, 000 1, 726 
US AA A a A A A RC RU 22, 221 9, 440 1,737 
O de 17, 742 6, 714 1, 398 


1 Containing 35 percent or more manganese (natural). 
2 Data not available. 
3 No production in 1960. 


The Federal Bureau of Mines continued sampling, mapping, and 
correlation of manganese and manganiferous limestone deposits in 
Arkansas. 


Zinc.—Rush Creek Mining Co. produced and milled zinc ore at the 
Monte Cristo mine near Yellville, Marion County, and shipped a small 
guan of concentrate to the La Salle Smelter of Matthiessen & 

egeler Zinc Co. at La Salle, Ill. A company-owned churn drill was 
heel in a limited exploration program during the year. 


REVIEW BY COUNTIES 


Mineral production was reported in 56 of the 75 counties; 11 counties 
reported production valued at more than $3 million. Five counties— 
Columbia, Union, Saline, Lafayette, and Ouachita—contributed 65 
percent of the total mineral-production value. 

Ashley. —Washed sand and gravel for building and road construc- 
tion was produced by St. Francis Material Co. 

Benton.— White River Sand & Gravel Co. produced building and 

aving sand and gravel; Paul Davis mined pit-run gravel for fill. 
ndependent Gravel Co. quarried and crushed limestone for soil condi- 
tioning, mineral food, glass, asphalt filler, and other purposes. 

Bradley.—An outstanding increase in the value of mineral produc- 
tion resulted from large gains in output of petroleum and sand and 
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TABLE 17.—Value of mineral production in Arkansas, by counties’ 


County 


Ashley... 


Bradley LL... 
¡CAL 222. 


PAI 


Cieburne.. 1... ... 
Colambla........-...... 


Conway. .......-....... 


= v æ m D o a emm - 


Faulkner... 


Grant........-.....-... 
Qreene........ -e22 


Ines pendeneescce p 
TAR BRONCE 
Jackson... eese e 
Jefferson. less 
Johnson......-.-------- 


Lafayette... A 
Lawrence............... 
¡Aro e oce max ms ema 
Little River...... aal 
Lonoke....------------- 
M ER AO dio Ue S HD ub A pO S ae ee 
Marion. ......---- dedo 
Miller... cere n 
Mississippi. ...-....-.--. 
Montgomery ........... 
Nevada. Lee e ena 
Perry auno 
Pike 


Poinsett. .... 


ql AA A 


o dd 


Total............. 


1959 


1, 261, 363 
16, 488, 131 


(3) 

49, 537 
Q 
353, 084 


155, 039, 000 


Minerals produced in 1960 In order of value 


Sand and gravel. 
Do 


Stone, sand and gravel. 

Sand and gravel. 

Petroleum, sand and gravel. 

Sand and gravel, petroleum. 

Sand and gravel, stone, 

Sand and gravel. 

Sand and gravel, clays, 

Sand and gravel. 

Stone, natural gas. 

Petroleum, natural gas liquids, natural gas, sand 
and gravel. 

Natural gas, sand and gravel, 

Sand and gravel, clays. 

Stone, sand and gravel, natural gas, 

padd ang gravel. 


Natural gas, coal, stone. 

Stone, oilstones, sand and gravel, grinding pebbles, 
gem stones. 

Sand and gravel, clays. 

Sand and gravel. 

Clays. 

Barite, clays, stone, sand and 

Cement, stone, sand and grav 

Stone, lime, sand and gravel. 

Stone, sand and gravel. 

pand and gravel. 


o. 
Coal, natural gas, clays, stone. 
Petroleum, natural gas liquids, natural gas, sand 
and gravel. 
Stone, sand and gravel, 
Sand and gravel. 
Cement, stone, sand and gravel, clays. 
Coal, stone, natural gas. 
Clays. 
Stone. 
Sand and gravel, zinc, stone. 
Petroleum, sand and gravel, natural gas, clays. 
Sand and gravel. 
Slate, barite, gem stones. 
Petroleum, natural gas. 
Poem sand and gravel, natural gas, clays. 
ne. 
Sand and gravel. 
Gypsum, gem stones. 
Sand and gravel. 
Clays, slate. 
Stone, coal, natural gas, sand and gravel. 
Stone, bauxite, clays, sand and gravel. 
Sand and gravel. 
pasen lime, sand and gravel, soapstone, clays, 
slate. 
Cosi natural gas, stone, clays. 
tone. 
Petroleum, bromine, natural gas liquids, natural 
gas, clays. 
Stone, natural gas. 
Stone. 


vel, gem stones. 
clays. 


! The following counties are not listed because no mineral production was reported: Arkansas, Cleveland, 
Leo, Monroe, Newton, Prairie, Randolph, Scott, Searcy, Sevier, Sharp, Van 


Crittenden, Dallas, Des 


Buren, Woodruff, and Ye 


3 Figure withheld to avoid disclosing individual confidential data; included with “Undistributed.” 


gravel Moro Gravel Co. and Carter Lyon supplied the sand and 


gravel. 


Development-well drilling in the Lick Creek field was extremely 
Successful inasmuch as all wells produced oil. Exploratory drilling 
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y Olin Oil and Gas Corp. resulted in discovery of one new oilfield, 
areyville Landing, on the southwestern edge of the county. 

Calhoun.—Washed sand and gravel for construction and paving 
accounted for about half the total value of mineral production. Con- 
tributing to total production were Reynolds and Williams, St. Francis 
Material Co., Pine Bluff Sand and Gravel Co., Twin City Gravel Co., 
Ouachita Ageregate Co., and W. W. Grant. Development-well drill- 
ing added 15 new producers to existing oilfields, considerably in- 
creasing petroleum output. 

Carroll. —Southeast Construction Co. and Garrett Gravel Co. pro- 
duced construction and paving sand and gravel. U.S. Corps of 
a used a substantial quantity of crushed limestone for road 

uilding. 

Chicot.— Value of sand and gravel production for building and pav- 
ing was more than double that reported in 1959. Producers were 
Greenville Gravel Co. and Linwood Smith Construction Co. 

Cleburne.—U.S. Corps of Engineers contracted for 975,000 tons of 
crushed sandstone which was used as drainage blanket, riprap, and 
concrete aggregate in the Greers Ferry Dam project. A small amount 
of natural gas was produced from the Quitman field in the southwest 
corner of the county. 

Columbia.—The value of mineral production increased substantially 
compared with 1959. The county again led in total value of minerals 
and the quantities of petroleum and natural gas liquid produced. It 
ranked second in natural gas production. Arkansas-Louisiana Chemi- 
cal Corp. added a sulfur-recovery unit to its Hamilton gas-processing 
plant at Magnolia. Shell Oil Co. discontinued operating its gas- 
processing plant in July. Lion Oil Co., Division of Monsanto Chem- 
ical Corp., recovered sulfur from sour gas at its Magnolia plant until 
mid-year, then moved the operation to Union County. Development- 
well drilling in the Stephens oilfield added 14 new producers. Colum- 
bia County Highway Department mined bank-run gravel for road 
construction and maintenance. Commercial producers of building, 

aving, and fill gravel were Columbia Sand & Gravel Co., Jennie F. 

vell, and Lambert & Barr, Inc. 

Conway.—An outstanding gain in natural gas production resulted 
from increased output of the Jerusalem and Old Hickory gasfields. 
e Construction Co. produced building and paving sand and 
gravel. 

Craighead.—Gains were reported in output of sand and gravel for 
construction and road work. Major producers were St. Francis Mate- 
rial Co., Southeast Construction Co., Ralph Cox Gravel Co., Hugh 
Findley, and R. D. Davenport. Wheeler Brick Co., Inc., mined red 
clav for use in making face brick at its plant near Jonesboro. 

Crawford.—A rkhola Sand & Gravel Co. reported production of con- 
siderable quantities of sand and gravel and crushed sandstone. 'The 
materials were used for building, paving, and fill. Ben M. Hogan «€ 
Co. mined and crushed sandstone for concrete aggregate and road 
construction. Jim Brewer Service & Supply quarried and crushed 
limestone. Exploratory drilling resulted in discovery of one new 
gasfield, Hollis Lake; two additional producing zones were discovered 
by subsequent development drilling. 
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Cross.— Production of sand and gravel was of major importance to 
the economy of Cross County. Commercial producers were Humphries 
and Kail, McGeorge Contracting Co., and Cross County Gravel Co. 

Franklin.—Increases in production of natural gas and coal were suf- 
ficient to rank the county first in natural gas production and third in 
coal production. Exploratory drilling resulted in discovery of the 
new Altus gasfield. Development-well drilling was markedly suc- 
cessful; 16 of 17 field wells drilled were gas producers. Athletic 
Mining and Smelting Co. reported a quadruple completion in the 
Aetna gasfield. Additional reserves were ans for Cecil, Aetna, 
Rock k, Ozark, White Oak, and Lone E asfields. Increased 
coal production from the Quality Excelsior Coal Co. strip mine added 
considerably to total value of mineral production in the county. 

Garland.—Crushed sandstone, produced by Ben M. Hogan & Co., 
accounted for & substantial increase in mineral production value. 
Norton Pike Co. purchased novaculite, mined near Hot Springs, 
for shipment to its plant in New Hampshire. Oilstones and grind- 
ing pebbles were made from novaculite by Arkansas Abrasives, Inc., 
Arkansas Oilstone Co., and Jackson Whetstone Co. Pit-run gravel 
for various purposes was produced by Smith Bros. Construction and 
Materials Co. 

Grant.—Southwest Concrete Material Corp., near Poyen, used clay 
from a nearby pit as raw material in its lightweight-aggregate plant. 
Sand and gravel overlying the clay was processed and used mostly as 
aggregate 1n concrete pipe. 

, Greene. —A rkansas Gravel Co. and B&S Gravel Co. produced build- 
mg Ea paving sand and gravel. Ted Cline mined. pit-run gravel 
or fill. 

Hempstead.—Miscellaneous clay for building brick and other hea 
clay products was mined by Hope Brick Works. Exploratory drill- 
ing for oil was unsuccessful during the year. Seven crew-weeks of 
geophysical exploration were reported. 

Hot Springs.— Crude barite, the county's most important mineral, was 
mined and ground by Baroid Division of National Lead Co. and 
ee Cove Barium Corp. Acme Brick Co. (Perla plant) and 
Malvern Brick & Tile Co. mined fire clay for refractories and heavy 
clay products. Acme Brick Co. (Malvern plant) used miscellaneous 
clay for building brick and tile. Coogan Gravel Co. and Harbison- 
Walker Refractories Co. mined and processed rock for use in silica 
refractories. Malvern Minerals Co. produced finely ground silica 
sand for use in a liquid grinding operation especially useful for fin- 
ishing small, cast-metal parts. tre hour Bros. and Malvern Gravel 
Co. produced building and paving sand and gravel. The Jones Mill 
aluminum-reduction plant of Reynolds Metals Co. operated through- 
out the year. 

Howard.—Ideal Cement Co. mined chalk, marl, sand, and limestone 
for cement manufacture at its plant near Okay. 

Independence.—Total value of mineral production in 1960 decreased 
considerably due to cessation of the Government manganese program. 
Hydrated lime and quicklime for industrial, chemical, and building 
uses were produced by Batesville White Lime Co.; the company 
also quarried and crushed limestone for soil conditioner, metallurgical] 

615629 —61——10 
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TABLE 4.—0il and gas well drilling and total crew-weeks spent in geophysical 
prospecting in 1960, by counties 


Drilling Crew- 
weeks 
County Proved fleld wells Exploratory wells Total 
Reflection 
seismo- 
on Gas Dry graph 
Bradley...............-.-.---.-- y ser eae 5 2 
A AA TS E: S UA ES E PA, AA 8 UA uae exu 
Colimblà.. A E dé O O, A A eco csd 8 29 17 
CONWAY AA E te A A D AAA A 1 3 (1) 
Crawford AAA AS E ER OS e ES RA 1 4 (1) 
TON a oT e EAE A A O A A AS 1 1 (1) 
Franklins RI AA o ^c 40d OS Y RE ) MI A 18 (1) 
E A AN PE PA A O PE 1 E x m Nx 
Hempstead... 2. ca cce A IN te sese del rar tes A erste res 2 2 7 
22 Py To O DDR! POR O. IEA: MNT EOS MES l 
JONNSON: AO A 0^ vd doc “Bole. l PAP 4 (1) 
Lafayette..............-. ell 2 1 A 123 : 
Little-RIVGE Lor ov es alm ur O A AE A A 1 ¡AA 
A A A A E E A AA AAA 8 () 
¡Po CORREA MEER el IA MA DO EEN VAS AA LN Q) 
Miller A > 48 eee 19 84 25 
Nevada A E dl IS US] AMA AS 5 16 1 
Ouschit&.. AA IR AA 3 ARS EA 5 7^. E AA 
POD AA A O. UE o Se 1 1 7 (1) 
[or gh A A A PE AAA A ES A 2 Y JA AAA a 
07 A A RENE ESA IAE IE EAS MAA PA (1) 
Sehastlan: AAA EST A Sl — LE ERRE E AA 4 Q) 
Union...........................] 129| 2|  36l........ 1 38 206 14 
AI A O, A A A AA apes ns 1 Id A 
23 e [P AAA A AAA DAA IEA MEE AA AA, PRE o) 
WO Genie Sota E MM EET A RA: CO AO PAN 1 
Various North Arkansas Coun- 
A AI, AA PES A E. A et PA 145 
Total: 1960................ 5 5 128 581 226 
1050 AA 9 8 139 759 230 


1 Breakdown in number of crew-weeks unavailable; included in total crew-weeks for “Various North 
Arkansas countles.”” 


Ae Arkansas Oil and Gas Statistica] Bulletin, vol. 18, No. 12, December 1959 through vol. 21, No. 4, 
pr , 


2 ational Oil Scouts & Landmen's Associations, Oil- and Gas-Field Development in the United States: 


and Miller Counties. Of 173 fields found to date, 146 remained active 
producers of oil, condensate, or gas. Almost all the fields in southern 
Arkansas produced from multiple sources. . 

Pressure maintenance and secondary recovery projects were carried 
out in several southern Arkansas fields during 1960. Pool unitization 
followed by water or gas injection successfully prolonged the produc- 
tive life of fields in Columbia, Lafayette, Ouachita, Miller, and Union 
Counties. 

Pipeline Construction.—Arkansas Public Service Commission ap- 
proved construction of new natural gaslines by Arkansas Western 
Gas Co. The planned facilities included transmission lines from Coal 
Hill, Altus, and Rock Creek gasfields and additional compressor 
facilities. Arkansas-Louisiana Gas Co. completed a 125-mile, 18-inch 
gas-transmission line from Perla to Helena, The new line terminated 
at the Arkansas Power and Light Co. generating plant, that used 
up to 75 million cubic feet daily. 
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Natural Gas.— Production of natural gas continued an upward trend 
for the fourth consecutive year, increasing 36 percent over 1959 out- 
put. North-Arkansas gasfields again accounted for more than half 
of the gas produced. Gas output in south Arkansas gained 44 per- 
cent compared with 1959. Proved natural gas reserves at yearend 
had increased in both sections of the State. Fifteen counties reported 
natural gas production. The leaders, in order of production value, 
were Franklin, Columbia, Lafayette, Pope, and Miller Counties. 

Natural Gas Liquids.—Overall quantity and value of natural gas 
liquids gained 12 and 6 percent, respectively, over 1959, A decrease 
in total value of natural gasoline and cycle products was more than 
offset by an increase in the value of liquid petroleum gas production. 
Four natural-gasoline plants and two cycling plants operated through- 
out the year. A fifth natural-gasoline plant, operated by Shell Oil 
Co. at Magnolia, discontinued production in mid-1960. 


TABLE 5.—Estimated proved recoverable reserves of crude oil, natural gas liquids, 
and natural gas 


Changes in 
proved Proved 
Proved reserves, due reserves, Change 
reserves to extensions Dec. 31, 1960 | from 1959, 
Dec. 1,1959 and new (production percent 
discoveries was deducted) 
in 1960 
Crude oll...............- thousand barrels... 312. 911 15, 236 301, 997 —3 
Natural gas liquids !................. do.... 32. 017 2, 625 27, 497 —14 
Natural gas............. million cubic feet.. 1, 422, 817 119, 475 1, 459, 710 +3 


l Includes condensate, natural gasoline, and LP gases. 


Source: American Gas Association, and American Petroleum Institute, Proved Reserves of Crude Oil, 
Natural Gas Liquids, and Natural Gas: Vol. 15, Dee. 31, 1960, pp. 11, 12, 21. 


TABLE 6.—Gross withdrawals and disposition of natural gas 
(Million cubic fect) 


Gross withdrawals ! Disposition 


Year Marketed production! 
From From Vented 
gas wells | ofl wells | Total and 
Quantity Value wasted ? 
(thousands) 
1951-55 (average)............. 34, 112 28, 050 62, 162 38, 817 $1, 872 4,105 
Jy v A A AN 16 000 37, 000 53, 000 30, 162 1, 810 6, 569 
EIA A E uada dh 18, 000 36, 000 54, 000 31,327 2,256 6, 623 
IM AS c E uLe mamas usns ad 23. 000 45, 000 68, 000 32, 890 2, 664 6, 030 
A A 32. 000 40, 800 72, 800 40, 674 3, 539 4, 638 
DEA A RM SHeSUEDE 45, 700 41, 100 86, 800 65, 451 6, 599 3, 709 


! Marketed production plus quantities used in repress'iring, vented, and wasted. 

! Comprises gas sold or consumed by producers, including losses in transmission, quantities added to 
torare, and increascs in eas in pipelines. 

! [Includes direct waste on producing properties and residue blown to air. 

' Preliminary figure. 
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TABLE 7.—Natural gas liquids production 
(Thousand gallons and thousand dollars) 


Natural gasoline and LP gases Total 
cycle products 
Year INIA, PARA A URS EE 

Quantity Value Quantity Value Quantity Value 
1951-55 (average) ............. 55, 335 $3, 885 52, 057 $, 187 107, 392 $8, 072 
iU A EE 41, 629 2, 541 56, 146 2, 293 97,675 4, 834 
7 AAA E 39, 869 2, 313 54, 034 2, 097 93, 903 4, 410 
US NEM eens 37, 197 2, 574 63, 518 2, 743 90,715 5,317 
10 A dec a EE 40, 730 2, 523 55, 731 3, 048 96, 461 5,571 
1000. A exa envases 34, 558 2, 148 73, 252 9, 735 107, 810 6, 883 


TABLE 8.—Crude petroleum production, by fields 
(Thousand barrels and thousand dollara) 


A SES PILE E E ME CLOS EC O $409 $803 
A ER A re QE 920 309 856 
870 617 1, 700 
UDOFAdO tas 1,789 456 1, 263 
¡RARA A Aa 2, 369 1, 088 3, 014 
MA a 12, 296 5,032 18, 938 
MoRaml8. unu adecuan 2, 091 950 2, 632 
MIDWAY  -leuclosccascusesacdacose E geucesicccna e EL 6, 083 2,211 6, 124 
Behuler........ o... 2...2.. aca 5, 122 1, 510 4,183 
BmMackOVer... nen... AN 12, 085 4, 057 11, 238 
A AAA cok ewe A snp RES 4,077 1, 182 8, 274 
AL AAA A AA 1, 103 626 1, 74 
xc]: A A sabes 4, 224 1,717 4, 756 
Other fields 3 19, 493 908 24, 676 
AA e: rc 28, 953 80, 200 

2 Prelimin 


pi figures. 
2 Includes of] consumed on leases and net change in stocks held on leases for the State. 


TABLE 9.—Crude petroleum production, indicated demand, and stocks in 1960, 
by months 


(Thousand barrels) 


Stocks 
Produc- |Indicated|  origl- Month 
tion demand | nating in 

Arkansas 


January............ 2, 184 2. 098 2,121 || August... .......... 

February.......... 2, 368 2, 540 1,949 || September 

March............. 2, 400 2, 408 1, 941 || October. .........-. 

AD. acarrea 2, 372 2, 290 2,017 || November 
¡A 2, 585 2,754 1, 848 ecember........- 

JUDO... e.. --- 2, 323 2, 267 1, 904 

TUS nica 2, 443 2, 604 1, 743 Total 


Petroleum.—Crude petroleum continued to be the State's most im- 
ortant mineral commodity. Estimated production was 29 million 
arrels valued at $80.2 million, increases of 10 percent in both quantity 

and value above production in 1959. 
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Abrasive Stone.—Novaculite, quarried in Garland County, was proc- 
essed into grinding pebbles and oilstones. Production decreased 15 
percent in quantity and 13 percent in value compared with 1959. 

Barite.—Arkansas barite sold or used by producers was 18 percent 
less than that reported in 1959. The decline was attributed to a sig- 
nificant decrease in oil well drilling. Nearly all the barite was 
processed for use in drilling muds. 

U.S. Glass and Chemical Corp. continued construction of a $700,000 
barite and gravel plant at Dierks. Additional flotation circuits, added 
to the original mill design, increased the capacity to about 42,000 
tons of finished barite per year. Completion of the plant was 
scheduled for June 1961. 


TABLE 10.—Primary barite sold or used by producers 


Bromine.—Michigan Chemical Corp. recovered bromine from oil well 
brines pumped to its El Dorado plant. Expansion during 1960 
brought the capacity of the plant to 10 million pounds of elemental 
bromine a year. 

Arkansas Chemicals, Inc., announced plans to build a $1.5 million 
bromine-recovery plant near El Dorado. Completion was scheduled 
for mid-1961. Well brines from nearby fields were to be processed. 

Cement.—Total output of portland and masonry cements at the 
State's two plants gained substantially compared with 1959. Cement 
shipments were up significantly in quantity and value. Increased 
oe and nonresidential construction during the year contributed 

the gai | 

Clays.—An overall gain of 4 percent was reported for clay sold and 
used. Major uses were unchanged. Fire clay gained 7 percent, and 
miscellaneous clay, including that used in manufacture of cement, 
Increased only 1 percent. 

Acme Bric Co. completed expansion of facilities at its Malvern 
plant. New installations included clay storage, screening, and blend- 
ing equipment, a modern vacuum pug mill and brick machine, a 
tunnel kiln with attached dryer, and a structure to house the kiln. 

Gem Stones.— Quartz crystals and specimen grade samples of various 
minerals contributed the major part of the reported value of Arkansas 
gem stones. 'The Crater of Diamonds at Murfreesboro accounted for 
almost half the value of the 1960 production. 

Gypsum.—Output of sum, all from Pike County, increased 15 
percent over 1959. All Arkansas gypsum was utilized in the manu- 
facture of cement. Dulin Bauxite Co., operator of the gypsum mine 
and mill near Murphreesboro, rebuilt the plant to allow better quality 
control of the calcined product. 
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TABLE 11.—Shipments of portland cement to Arkansas consumers 


Change, percent 


Arkansas A 
Year (thousand . 
barrels) In Arkansas | In United 
States 
EN 2-2 eee mcr AAA PE AEE 
T edd A II A A eet 1, 843 —27 +6 
1951. cuoc ee ee La ee E E E AN 1, 694 —8 —6 
j|, AAA tia Sowa ese eee A A eae eos 2, 129 +26 +6 
a 2, 624 +23 +9 
A A AA 2, 590 —] -1 
TABLE 12.—Clays sold or used by producers, by kinds 
(Thousand short tons and thousand dollars) 
Miscellaneous clay ! Fire clay Total clay 


Year 


Quantity Value Quantity Value Quantity Value 


— BÀI | ——á—— | NS | —ÀM———ná | nos | A 


$1, 
error en AAA arar rar ---- , 
AAA 
"—————— 


————- m DOmpmmm--- 


555223 


-—-————À rr Aaa raras rr 


1 Includes clay used for cement. 


Lime.—Production of lime increased 9 percent over 1959. The alu- 
minum industry was the major consumer; lesser amounts were used 
for water purification and by the paper, petroleum, sugar-refining, 
and other industries. 

Sand and Gravel.—Sand and gravel was produced in 39 of the 75 
counties. Production was off 30 percent, and value decreased 13 e 
cent compared with 1959. The cercano in output was attributed to 
completion of the Freeway Bridge at Little Rock—about 4 million 
tons of sand and gravel was used in the project in 1959 and none 
in 1960. 

Stone.—A record value of $13.6 million from production of 10.9 mil- 
lion short tons of stone (including slate) reflected continued growth 
of the Arkansas stone industry for the ninth consecutive year. Sig- 
nificant gains were reported in production of crushed granite, 
dimension marble, and crushed sandstone. 

Sulfur (Recovered Elemental).—Recovery of byproduct sulfur, from 
gas cycle plants in Columbia, Lafayette, and Union Counties, 
increased 36 percent compared with 1959. Four sulfur-recovery units 
were in operation at yearend. 

The initial run from the new sulfur-recovery unit at the El Dorado 
refinery of Lion Oil Co. was shipped in September. The product 
from the unit, which has a capacity of 15 tons daily, was used at the 
nearby Monsanto Chemical Co. plant. 

Arkansas-Louisiana Chemical Corp. placed a sulfur-recovery unit 
in operation at the Hamilton plant at midyear and the plant was 
altered to handle gas from the Magnolia field. 
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TABLE 13.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 
Class of operation and use A 
Quantity Value Quantity Value 
Commercial operations: 
Sand: 
A A A A ies 1,374 $1,355 1, 348 $1, 324 
IN AAA , 203 1,121 1, 001 903 
Gravel: 
BUNGING AA A depu 1,630 1. 866 1, 503 1, 889 
Paving: A iC anwicmececmc uunc Eae cs ure 2, 105 2, 232 1, 376 1, 652 
O md du Ee 12 | rip RE RR NU A EE 
Undistributed 1........ cc ccce cce ede bau e m CE 619 044 707 9064 
Total sand and gravel.....................--...l- 6. 973 7, 535 5, 935 6, 732 
Oey ene aad contractor operations: a 
Paving.....-----------------enneeee-ecnnneeeee- 2, 300 1, 862 699 1,071 
Gravel 
Paving AAA bececicsccusece 2, 423 2, 460 1, 558 2, 459 
Total sand and gravel Pola o 4,723 4, 322 2, 257 3, 530 
Grand total. ...-ooccoococcoccoocococcoooo.. 11, 696 11,857 8, 192 10, 262 


! Includes glass, molding, filtering, and other construction, industrial, and ground sands; railroad ballast 
and miscellaneous gravels, which tbe Bureau of Mines is not at liberty to publish separately. 


TABLE 14.—Stone sold or used by producers 
(Thousand short tons and thousand dollars) 


Year Quantity Value Year Quantity Value 
UL PN RES TENTER 6, 325 $8, 113 || 105 en a 0.. ---------.--.- 8, 824 $10, 424 
E E 7, 336 8,871 || 1960. oooocoooccccnccocano 10, 939 13, 555 
E LLL eee ce sue sere ee Rud 8, 461 10, 178 
METALS 


Aluminum.— Production of primary aluminum declined sharply in 
1960, reflecting the lack of demand for the product. In January, 
Reynolds Metals Co. cut production of the Arkadelphia plant to 25 
percent of capacity. 

Bauxite.—Production of crude bauxite increased 18 percent over 
1959 output and accounted for 97 percent of all U.S. production. 
About 88 percent of the bauxite was mined in Saline County and 
12 percent in Pulaski County compared with 98 percent in Saline 
County and 2 percent in Pulaski County in 1959. "The outstanding 
iroacon gain in Pulaski County came mainly from the Berry- 

ayhan, Heckler, and Bierman Tract open-pit mines. 

Reynolds Mining Corp., with open-pit and underground mines in 
Saline and Pulaski Counties, was the leading bauxite producer. 
Aluminum Company of America, with strip mining in Saline County, 
ranked second. 

Manganese.—Manganese production terminated in August 1959, the 
closing date of the Government manganese-purchasing program. 

Ing economics prevented the Arkansas manganese producers from 
competing for the remaining markets. 
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TABLE 15.—Bauxite mine production and shipments from mines and processing 
Plants to consumers 


(Thousand long tons and thousand dollars) 


Mine production Shipments 
Year 
Crude | Dry equiv- Value As shipped | Dry equiv-| Value 
alent alent 
1951-55 (a veraz) ooo 2,041 1, 724 $13, 098 1, 891 1, 681 $14, 241 
VOD ETT MO 1, 966 1, 609 14, 444 1,817 1, 567 14, 643 
MU T ets Seabee o zi Ld 1, 625 1, 357 12, 314 2, 004 1, 696 16, 476 
5 P DR 1, 516 1, 258 1 12, 311 1, 586 1, 341 114, 373 
pp CE 1, 940 1, 632 17, 048 1, 827 1, 580 17, 960 
AAA ee Gee 2, 327 1, 932 20, 469 1, 876 1, 604 1 
! Revised figure. 
TABLE 16.—Manganese ore shipped from mines! 
Short tons 
Value 
Year (thousands) 


Gross weight | Mn content 


ARTES AN in os MNAE AE AO OR $2, 056 
AA E A E E 1, 725 
RET: A A NR TORRE RIO KL BETON MEHR De 
TO SPEM ON dd CARNE CI a A 
io) A E VER SH DEM AO MIRIAM pte den etc qn 


1 Contalning 35 percent or more manganese (natural). 
3 Data not available. 
3 No production in 1960. 


The Federal Bureau of Mines continued sampling, mapping, and 
ae of manganese and manganiferous limestone deposits in 
rkansas. 


Zinc.— Rush Creek Mining Co. produced and milled zinc ore at the 
Monte Cristo mine near Yellville, Marion County, and shipped a small 
guantity of concentrate to the La Salle Smelter of Matthiessen & 
docu Zinc Co. at La Salle, Ill. A company-owned churn drill was 

in a limited exploration program during the year. 


REVIEW BY COUNTIES 


Mineral production was reported in 56 of the 75 counties; 11 counties 
reported production valued at more than $3 million. Five counties— 
Columbia, Union, Saline, Lafayette, and Ouachita—contributed 65 
percent of the total mineral-production value. 

Ashley. —Washed sand and gravel for building and road construc- 
tion was produced by St. Francis Material Co. 

Benton.—White River Sand € Gravel Co. produced building and 

aving sand and gravel; Paul Davis mined pit-run gravel for fill. 
ndependent Gravel Co. quarried and crushed limestone for soil condi- 
tioning, mineral food, glass, asphalt filler, and other purposes. 

Bradley.—An outstanding increase in the value of mineral produc- 
tion resulted from large gains in output of petroleum and sand and 
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TABLE 17.—Value of mineral production in Arkansas, by counties’ 


Carrol A AA 
ir APP 
A AI AA 


OG AA AA 


Clebuimé: ...e-.es.....- 


Colombla............... 
Conway _.............. 
Craighead ........-..... 
Crawford... .....-.------ 
bl. PIPA 
151, o orones 
Faulkner. .......-ec0-- 
Franklin. Jocss cee ss 
Garland.............- ss 
¿AA 
Greane...- enon ne 


Hempstead. ......-.---- 


Hot Springs... ......-... 
Howard... ......-.--—- 


Independence........... 
O raat 


o e888 See Ce pep 


Lafayette........... eps 


228 pep GP en ap DD UP aD A 


St. Francis 
Saline 


1959 


1960 


-———— Dem emo oom 


q 
49, 996 

1, 261, 368 
16, 488, 131 


(*) 
49, 537 
(2) 


Minerals produced in 1960 in order of value 


Sand and gravel. 
Do 


Stone, sand and gravel. 
Sand and gravel. 
Petroleum, sand and gravel. 
Sand and gravel, petroleum. 
Sand and gravel, stone. 
Sand and gravel. 
Sand and gravel, clays. 
Sand and gravel. 
Stone, natural gas. 
Petroleum, natural gas liquids, natural gas, sand 
and gravel. 
Natural gas, sand and gravel, 
Band and gravel, clays. 
Stone, sand and gravel, natural gas, 
pand and gravel. 
O. 


Natural gas, coal, stone. 

Stone, oilstones, sand and gravel, grinding pebbles, 
gem stones, 

Sand and gravel, clays. 

Sand and gravel. 

Clays. 

Barite, clays, stone, sand and vel, gem stones. 

Cement, stone, sand and gravel, clays. 

Stone, lime, sand and gravel. 

Stone, sand and gravel. 

iu and gravel. 


O. 

Coal, natural gas, clays, stone. 

Petroleum, natural gas liquids, natural gas, sand 

and gravel. 

Stone, sand and gravel. 

Sand and gravel. 

Cement, stone, sand and gravel, clays. 

Coal, stone, natural gas, 

Clavs. 

Stone. 

Sand and gravel, zinc, stone. 

Petroleum, sand and gravel, natural gas, clays. 

Sand and gravel. 

Slate, barite, gem stones. 

Petroleum, natural gas. 

Ferroieum, sand and gravel, natural gas, clays. 
ne. 

Sand and gravel. 

Gypsum, gem stones. 

Sand and gravel. 

Clays, slate. 

Stone, coal, natural gas, sand and gravel. 

Stone, bauxite, clays, sand and gravel. 

Sand and gravel. 

Dans lime, sand and gravel, soapstone, clays, 

sinte. 
Coal, natural gas, stone, clays. 
Stone 


Petroleum, bromine, natural gas liquids, natural 
gas, clays. 

Stone, natural gas. 

Stone. 


1 The following counties are not listed because no mineral production was reported: Arkansas, Cleveland, 


Critteaden, Dallas, Desh 
Buren, Woodruff, and Ye 


A ees Monroe, Newton, Prairie, Randolph, Scott, Searcy, Sevier, Sharp, Van 


3 Figure withheld to avoid disclosing individual confidential data; included with ““Undistributed.” 


gravel Moro Gravel Co. and Carter Lyon supplied the sand and 


gravel. 


Development-well drilling in the Lick Creek field was extremely 
tal inasmuch as all wells produced oil. Exploratory drilling 
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by Olin Oil and Gas Corp. resulted in discovery of one new oilfield, 
Careyeille Landing, on the southwestern edge of the county. 

Calhoun. Washed sand and gravel for construction and paving 
accounted for about half the total value of mineral production. Con- 
tributing to total production were Reynolds and Williams, St. Francis 
Material Co., Pine Bluff Sand and Gravel Co., Twin City Gravel Co., 
Ouachita Aggregate Co.,and W. W. Grant. Development-well drill- 
ing added 15 new producers to existing oilfields, considerably in- 
creasing petroleum output. 

Carroll.— Southeast Construction Co. and Garrett Gravel Co. pro- 
duced construction and paving sand and gravel. U.S. Corps of 
EOS used a substantial quantity of crushed limestone for road 

uilding. 

Chicot.— Value of sand and gravel production for building and pav- 
ing was more than double that reported in 1959. Producers were 
Greenville Gravel Co. and Linwood Smith Construction Co. 

Cleburne.—U.S. Corps of Engineers contracted for 975,000 tons of 
crushed sandstone which was used as drainage blanket, riprap, and 
concrete aggregate in the Greers Ferry Dam project. A small amount 
of natural gas was produced from the Quitman field in the southwest 
corner of the county. 

Columbia.—The value of mineral production increased substantially 
compared with 1959. The county again led in total value of minerals 
and the quantities of petroleum and natural gas liquid produced. It 
ranked second in natural gas production. Arkansas-Louisiana Chemi- 
cal Corp. added a sulfur-recovery unit to its Hamilton gas-processing 
plant at Magnolia. Shell Oil Co. discontinued operating its gas- 
processing plant in July. Lion Oil Co., Division of Monsanto Chem- 
ical Corp., recovered sulfur from sour gas at its Magnolia plant until 
mid-year, then moved the operation to Union County. Development- 
well drilling in the Stephens oilfield added 14 new producers. Colum- 
bia County Highway Department mined bank-run gravel for road 
construction and maintenance. Commercial producers of building, 
paving, and fill gravel were Columbia Sand & Gravel Co., Jennie F. 
Lovell, and Lambert & Barr, Inc. 

Conway.—An outstanding gain in natural gas production resulted 
from increased output of the Jerusalem and Old Hickory gasfields. 
Se Construction Co. produced building and paving sand and 

ravel. 
i Craighead.—Gains were reported in output of sand and gravel for 
construction and road work. Major producers were St. Francis Mate- 
rial Co., Southeast Construction Co., Ralph Cox Gravel Co., Hugh 
Findley, and R. D. Davenport. Wheeler Brick Co., Inc., mined red 
clay for use in making face brick at its plant near Jonesboro. 

Crawford.—A rkhola Sand & Gravel Co. reported production of con- 
siderable quantities of sand and gravel and crushed sandstone. 'The 
materials were used for building, paving, and fill. Ben M. Hogan & 
Co. mined and crushed sandstone for concrete aggregate and road 
construction. Jim Brewer Service & Supply quarried and crushed 
limestone. Exploratory drilling resulted in discovery of one new 
gasfield, Hollis Lake; two additional producing zones were discovered 
by subsequent development drilling. 
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Cross. —Production of sand and gravel was of major importance to 
the economy of Cross County. Commercial producers were Humphries 
and Kail, McGeorge Contracting Co., and Cross County Gravel Co. 

Franklin.—Increases in production of natural gas and coal were suf- 
ficient to rank the county first in natural gas production and third in 
coal production. Exploratory drilling resulted in discovery of the 
new Altus gasfield. Development-well drilling was markedly suc- 
cessful; 16 of 17 field wells drilled were gas producers. Athletic 
Mining and Smelting Co. reported a quadruple completion in the 
Aetna gasfield. Additional reserves were reported for Cecil, Aetna, 
Rock Creek, Ozark, White Oak, and Lone E asfields. Increased 
coal production from the Quality Excelsior Coal Co. strip mine added 
considerably to total value of mineral production in the county. 

Garland.—Crushed sandstone, produced by Ben M. Hogan & Co., 
accounted for a substantial increase in mineral production value. 
Norton Pike Co. purchased novaculite, mined near Hot Springs, 
for shipment to its plant in New Hampshire. Oilstones and grind- 
ing pebbles were made from novaculite by Arkansas Abrasives, Inc., 
Arkansas Oilstone Co., and Jackson Whetstone Co. Pit-run gravel 
for various purposes was produced by Smith Bros. Construction and 
Materials Co. 

Grant.—Southwest Concrete Material Corp., near Poyen, used clay 
from a nearby pit as raw material in its lightweight-aggregate plant. 
Sand and gravel overlying the clay was processed and used mostly as 
aggregate 1n concrete pipe. 

_ Greene.—A rkansas Gravel Co. and B&S Gravel Co. produced build- 
me ae paving sand and gravel. Ted Cline mined pit-run gravel 
or fill. 

Hempstead.—Miscellaneous clay for eee and other hea 
clay po was mined by Hope Brick Works. Exploratory drill- 
ing for oil was unsuccessful during the year. Seven crew-weeks of 
geophysical exploration were reported. 

Hot Springs.—Crude barite, the county's most important mineral, was 
mined and ground by Baroid Division of National Lead Co. and 
Magnet Cove Barium Corp. Acme Brick Co. (Perla plant) and 
Malvern Brick & Tile Co. mined fire clay for refractories and heavy 
clay products. Acme Brick Co. (Malvern plant) used miscellaneous 
clay for building brick and tile. Coogan Gravel Co. and Harbison- 
Walker Refractories Co. mined and processed rock for use in silica 
refractories. Malvern Minerals Co. produced finely ground silica 
sand for use in a liquid grinding operation especially useful for fin- 
ishing small, cast-metal parts. Freshour Bros. and Malvern Gravel 
Co. produced building and paving sand and gravel. The Jones Mill 
aluminum-reduction plant of Reynolds Metals Co. operated through- 
out the year. 

Howard.—Ideal Cement Co. mined chalk, marl, sand, and limestone 
for cement manufacture at its plant near Okay. 

Independence.— Total value of mineral production in 1960 decreased 
considerably due to cessation of the Government manganese program. 

ydrated lime and quicklime for industrial, chemical, and building 
uses were produced by Batesville White Lime Co.; the company 
also quarried and crushed limestone for soil conditioner, metallurgical 
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flux, asphalt filler, mineral food, concrete agi egate, and other pur- 

oses. Batesville Marble Co. quarried marble for processing at 1ts 

ittle Rock plant. Stone Products Co. quarried marble at pits near 
Batesville. Sandstone for building purposes was quarried and sawed 
by Varnell Sandstone Quarry, Oran McBride Stone Quarries, Salado 
Stone Co., and Bristow Stone Co. Sand and gravel for building 
and fill was produced by Galloway Sand & Gravel Co. at Batesville. 

Izard.—Izard County ranked third in value of stone production and 
first in value of sand output. Aluminum Company of America and 
Arkansas Limestone Co. mined and crushed limestone for metal- 
lurgical flux and soil conditioner. A substantial contribution to total 
mineral production value resulted from high-grade silica sand mined 
and ground by Silica Products Co., Inc., at Guion. The finished 
D was used in making glass, foundry molds, pottery, and other 

ucts. 
E Jackson.—Sand and gravel for structural use and paving was pro- 
duced by Mobley Construction Co., Inc. 

Johnson.—Johnson County ranked first in value of coal mined. 
Open-pit and underground mines were operated to furnish coal for 
steel mills and other uses. Eureka Brick & Tile Co. mined clay for 
heavy clay products. Exploratory drilling resulted in discovery of 
the new Ludwig gasfield. Development-well drilling located addi- 
tional reserves in the Union City, Spadra, and Coal Hill gasfields. 

Lafayette.—The petroleum and natural gas industries contributed 
the major part of mineral production value. The county led in out- 
put of byproduct elemental sulfur, and ranked second in production 
of natural gas liquids, and third in production of crude petroleum 
and natural gas. Exploratory and development drilling resulted in 
discovery of one new gas-condensate field, Lake Erling, and new oil 
pools in the Lewisville, New Garland City, and Stamps fields. A new 
producing depth record (11,005 to 11,025 feet) was established by a 
gas-condensate producer in the new Lake Erling field. 

Sand and gravel for building and paving was mined and processed 
by Meriwether Gravel Co., Inc.; Lambert & Barr, Inc., furnished pit- 
run gravel for fill. Olin-Mathiesen Chemical Corp. recovered elemen- 
tal sulfur from natural gas at its McKamie plant. 

Lawrence.—Ben M. Hogan & Co. and Verkler Limestone Co. quarried 
and crushed limestone for roadstone, riprap, and soil conditioner. L. 
F. Parker furnished pit-run gravel for county road construction ; Ben 
M. Hogan & Co. mined sand and gravel for use by the Arkansas State 
Highway Department as road base and surfacing. 

Little River.—Increased cement output by Arkansas Cement Corp. 
caused a corresponding gain in marl and limestone production in the 
county. Ark-La Limestone Corp. quarried and processed limestone 
for agricultural use. Braswell Sand € Gravel Co., Inc., produced 
Un and paving sand and gravel at a stationary plant near 

ilton. 

Logan.—Dimension sandstone was quarried and processed by Logan 
County Building Stone Co., River Mountain Stone Co., and Spicer 
Stone Co. Stone was quarried and sawed by Schwartz Quarry. 

Two underground bituminous coal mines utilized cutting machines 
to produce high-grade coal for shipment to northern markets. 
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A substantial increase in natural roduction was reported in 
1960. Development well drilling Ai in extensions of the Chism- 
ville, Booneville, and Aetna gasfields. 

Madison.—Ozark Construction Co. quarried and crushed limestone 
for road construction; War Eagle Lime Co. produced agricultural 
limestone at a quarry near Huntsville. 

Marion.—Rush Creek Mining Co., near Yellville, shipped zinc con- 
centrate. Sand and gravel for road construction was produced by 
Freshour Corp. and Kenneth D. McDowell. 

Miller. —Petroleum production contributed 84 percent of the total 
value of mineral output. The county ranked second in value of sand 
and gravel production and fourth in value of ed production. 
Gifford-Hill Co. Inc., furnished sand and gravel for building, paving, 
fill, and other purposes. W.S. Dickey Clay Manufacturing Co. mined 
fire clay and miscellaneous clay at pits in Texarkana. 

Exploratory and development drilling resulted in rediscovery of the 
small Lenz field and extensions of the Genoa, Fouke North, Kiblah, 
and Christmas fields. 

Mississippi.— Elliott Sartain & Co. furnished gravel for county road 
construction and maintenance. 


Nevada.—Crude pem contributed essentially all the 1960 min- 
eral production value. Development drilling established additional 
reserves in the Troy oilfield. Berry Asphalt Co. operated an oil re- 
finery at Waterloo. 

Ouachita.—Crude petroleum and sand and gravel accounted for most 
of the value of mineral production in the county. The werd 
Smackover field received the major part of development well drilling 
and accounted for over 90 percent of the petroleum produced. Suc- 
cessful completion of a new pay in the Cotton Valley formation 
created considerable interest id activity in the Smackover field. 
Pool unitization and water-injection programs facilitated recovery of 
petroleum from Wesson, Stephens, and Center oilfields. Berry 
B rnt Co. operated an oil refinery at Stephens. 

Duilding and paving sand and gravel was mined and processed by 
Pine Bluff Sand & Gravel Co., Standard Gravel Co., and Hen 
Garner. Hope Brick Works mined miscellaneous clay for brick 
and tile manufacture at its Chidester plant. 

Pike.—Dulin Bauxite Co. produ psum for use as a retarder in 
portland cement. The company completed new facilities at the plant 
near Highland to allow better quality control of the finished product. 
Several diamonds were found in the Murfreesboro area; three out- 
standing finds at the Crater of Diamonds weighed from 4.5 to 6.5 
carats. 

Poinsett.—St. Francis Material Co. and Crowder Construction Co. 
mined and processed sand and gravel for building and paving pur- 
poses. Arkansas State Highway Department used part of the 
aggregate for road construction. 
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Pope.—Mid-Continent Stone and Construction Co. quarried and 
crushed limestone, for riprap in the Arkansas River. U.S. Arm 
Corps of Engineers contracted for a substantial sn AS sand- 
stone to be used as riprap and concrete aggregate. Texas Ledgestone 
Co. pou dimension sandstone and flagging. 

P&M Coal Mining Co. operated a strip mine near Russellville and 
produced coal for smelter WE E 

Exploratory amd development drilling resulted in discovery of the 
Scottsvile gasfield and additional gas reserves in the Dover field. 

Pulaski.—Stone requirements for riprap, concrete aggregate, road 
construction, and railroad ballast made Pulaski County the leading 
supplier of crushed sandstone. Producers were Jeffrey Stone Co. 
and Ben M. Hogan & Co. Limestone was quarried and crushed by 
D. F. Jones Construction Co. and Reynolds & Williams. U.S. Army 
Corps of Engineers contracted for both sandstone and granite to 
use as riprap. Big Rock Stone & Materials Co. quarried and crushed 
syenite for use as riprap, concrete aggregate, roadstone, railroad bal- 
last, and roofing granules. Big Rock Stone & Materials Co. and 
Jeffrey Stone Co. supplied sand for building and paving; John D. 
Ott furnished pit-run gravel for use as fill. 

A. P. Green Fire Brick Co. and Consolidated Chemical Industries 
Division, Stauffer Chemical Co. processed high-alumina clays from 
deposits near Little Rock. 

auxite was mined or xD from stock by American Cyanamid 
Co., Campbell Bauxite Co., Dickinson-McGeorge, Inc., Porocel Corp., 
Reynolds Mining Corp., and Consolidated Chemical Industries Di- 
vision, Stauffer Chemical Co. Three companies operated drying, and 
activating plants to process bauxite for abrasives, chemicals, and 
other industria] uses. 

St. Francis.—St. Francis Material Co. and J. J. Crisp Gravel Sales 
produced sand and gravel for construction, paving, and fill. 

Saline.—Total value of mineral production reached a new high, 
mainly due to a substantial increase in bauxite production. Bauxite, 
the county's leading commodity, was produced by Reynolds Minin 
Corp. Aluminum Company of America, and American Cyanami 
Co. Aluminum Company of America also made lime from Izard 
County limestone. 

Milwhite Co., Inc., quarried and processed soapstone and slate for 
filler in asphalt, insecticides, roofing, and rubber. Structural and 
paving sand and gravel were produced by East Arkansas Materials 
Co., Richards Equipment Co., and others. 

Sebastian.—Coal mined from six underground and three strip mines 
was the county’s most important mineral industry. Total production 
of coal dropped considerably from 1959, almost entirel cause of 
less output Hom the underground mines of Peerless Coal Co. and 
Quality Excelsior Coal Co. A major part of the coal mined was 
used by steel mills. Crushed sandstone, for use as riprap on the 
Arkansas River, was produced for U.S. Army Corps of Engineers. 
Acme Brick Co. mined miscellaneous clay for brick and tile. Rescolite 
Co. made light weight aggregate from locally mined shale. 

Development drilling during the year discovered additional natural 
gas reserves in the Gragg, Massard Prairie, and Cecil fields. 
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Union.—Union County ranked second in total value of minerals pro- 
duced, second in petroleum, and third in natural gas liquids. Crude 
ea production accounted for 94 percent of the mineral value. 

xploratory drilling resulted in finding the Cypress Creek oilfield. 
Development-well drilling increased known oil reserves in the Camp 
Creek, Cypress Creek, Lick Creek, and Smackover fields, as well as 
gas-condensate reserves in the Olin Forest field. Pressure mainte- 
nance and secondary recovery projects were carried out in several of 
the older gas-condensate and oilfields. According to the Arkansas 
Oil & Gas Commission, the operations will permit recovery of an 
additional 40 million barrels of oil from the fields. 

Michigan Chemical Co. increased the annual capacity of its plant 
near El Dorado to 10 million pounds of elemental bromine. Value 
of bromine, recovered from oil-well brines, contributed substantially 
to the county’s economy. 

Lion Oil Co., Denton Corp. (formerly Mobil Oil Co. pant and 
J. R. Querles Oil Co. operated cycling and natural-gasoline plants. 

Washington.—Ben M. Hogan & Co. quarried and crushed sandstone 
for State road construction; McClinton Bros. and Ozark Construc- 
tion Co. mined and crushed limestone for concrete aggregate, road- 
stone, and soil conditioner. McClinton Bros. completed plant 
improvements which included installation of natural gas engines to 
drive a 175-kw power plant. Considerable savings in fuel costs were 
reported by the company. 

White.—Acme Materials Co. quarried and crushed a substantial 
quantity of sandstone for riprap, concrete aggregate, roadstone, and 
rail ballast. Arkansas State Highway Department used part of 
the material for road construction and maintenance. 
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The Mineral Industry of California 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data between the Bureau of Mines, U.S. Department of the Interior, and the California 
Department of Natural Resources, Division of Mines. 


By L. E. Davis,' R. Y. Ashizawa,? and L. Giorgetti ? 
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INERAL production in California declined in value for the 
third consecutive year decreasing to $1,402,214,000, 2 percent 
below 1959. The value of mineral fuels as a group continued 

the downward trend begun in 1958 despite an increase in the value of 

natural gas. Production of nonmetals reversed an 8-year trend, de- 
clining 2 percent in value below 1959. Increases in the values of 
natural saline minerals were noteworthy exceptions to this general 
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decline. Metals as a group rose 4 percent in value over 1959, largely 
because Union Carbide Nuclear Qo. attained full-scale production 
at its Pine Creek ammonium- at plant in Inyo County. 
Only gold and molybdenum decreased both in quantity and value. 
Uranium output remained virtually unchanged from 1959. For the 
first time in several years neither manganese nor chromite ores were 
produced or shipped. 


TABLE 1.—Mineral production in California? 


1959 1960 
Mineral 
Quantity Value 
(thousands) 
0 E II ewes ewe short tons... 143 $181 
Boron minerals...........-----------.-.--------- do.... 619, 946 47, 550 
Cement 1................- thousand 376-pound barrels. - , 635 , 826 
A AA A thousand short tons.. 2, 726 5, 643 
Cop (recoverable content of ores, etc.)...short tons... 653 698 
LL AA SA long tons. - 76, 489 856 
EN AM A mee cu ea ia (9 130 
Gold (recoverable content of ores, etc.)....troy ounces..| 3 145, 270 4, 330 
CA ..---------------0-0 MMM thousand short tons.. 1, 686 3, 687 
Lead (recoverable content of ores, etc.)..... short tons. - 227 103 
Limo csi oh asidda ines thousand short tons.. 358 5,623 
Magnesium compounds from sea water and bitterns 
(partly estimated). ..... short tons M,O equivalent.. 87, 968 6, 233 
Manganese ore and concentrates (35 percent or more 
s Ea D A lir... short tons, gross weight 5. 19,354 | | 10663 |............|.-...--..--. 
Manganiferous ores (5 to 35 percent Mn) 
short tons, gross weight.. 129 (© 
Mercury... -2 A 76-pound flasks.. 17,100 3. 955 
Natural gàs........................- million cubic feet.. 485, 655 138, 182 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons. - R34, 258 62, 496 
LP pasos ss oso uc II A Se eee do.... 396, 331 21. 482 
Peat 10a o cutus ena IA e LE short tons. . 34, 604 481 
Petroleum (crude)......... thousand 42-¢allon barrels. . 308, 946 1748. 716 
o IA tated thousand short tons. - 574 1, 
A A eM eU VPE E NC 0.... 1, 388 (60 
Sand and rravel.l.. uam merce cece RT E do.... 87, 945 107, 503 
Silver (recoverable content of ores, etc.) 
thousand troy ounces.. 173 163 
JS AAA thousana short tons... 32, 134 49, 842 
Talc, soapstone, and pyrophyllite. ......... sbort tons..| 3 144,816 1, 396 
Zinc (recoverable content of ores, etc.) ......... .do.... 78 120 
Value of items that cannot be disclosed: Asbestos, 
bromine, calcium chloride, carbon dioxide, chromite 
(1959), masonry cement, coal (lignite), distomite, 
fluorspar (1965), iodine, iron ore, lithium minerals, 
magnesite, mica, molybdenum, perlite, platinum- 
group metals, potassium salts, pyrites, rare-earth 
metals concentrates, sodium carbonate, Sodium sul- 
fate, strontium minerals (1959), sulfur ore, tungsten 
concentrate, uranium ore, wollastunite, and values 
indicated by AAA cee sleet acdsee 79, 470 
Total California tt oes ol esa a wa EOS E RE 2 1, 433, 626 1, 402, 214 


5 1 On as measurod by mine shipments, sales, or marketable production (including consumption 
y producers) 

2 Excludes masonry cement included with “Value of items that cannot be disclosed.” 

3 Revised ficure. 

: Weight not recorded. 

uantity and value of low-grade shipments to custom mills not included. 

^ Figure withheld to avoid disclosing individual company confidential data. 

? Preliminary figure. 

3 Includes slate. 
usce adjusted to eliminate duplicating the value of clays and stone used in manufacturing cement and 

e. 
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Employment and Injuries.—Preliminary 1960 data compiled by the 
Federal Bureau of Mines for the mineral industries other than min- 
eral fuels, indicated a decline from 1959 in employment approxi- 
mately 3 percent. Employment reflected production fluctuations 
with about a 14 percent rise in employment at metal mines and mills, 
and a 5 percent decrease at nonmetal mines, quarries and plants. 
Nonfatal injuries were lower in both categories; however, fatalities 
rose from 1 to 2 at metal mines whereas those attributed to the non- 
metals group were unchanged from the preceding year at 9. Injuries 
per thousand workers were appreciably below 1959. 

California participants in the Bureau of Mines 1960 National Safe- 
ty Competition reporting no lost-time injuries during the year in- 
cluded 1 cement plant, 1 nonmetal open pit, 8 quarries, 13 sand and 
gravel operations, and 1 lime producer. 


TABLE 2.—Employment and injuries in the mineral industries? 


Metal mines and milis ¢.__........... 
na lle mines, quarries, and 


! Excludes the mineral fuels industry. 
eri 

iminary figures, 
t Includes officeworkers. 


, Consumption, Trade, and Markets.— California led all States in diver- 
sity of mineral commodities produced and in the value of mineral 
raw materials consumed. Consumption exceeded production except 
for those commodities where the State was the sole or principal do- 
mestic source. Despite the abundance of its mineral resources, Cali- 
fornia was dependent on out-of-State producers to supply some min- 
eral requirements. This was particularly true of mineral fuels. Con- 
sumption of major petroleum products was up 4 percent from 1959. 
Foreign imports of crude oil rose 18 percent above 1959 and natural 
gas receipts by pipeline were up almost 100 billion cubic feet. Cali- 
fornia ranked third, after Texas and Louisiana, in output of mineral 
fuels; however, with population second only to New York, the State 
led in liquid petroleum consumption and ranked second in natural 
gas utilization. In 1960, the State had over 8.5 million motor vehicle 
registrations and more than 20,000 gasoline service stations, exceeding 
all other States. Tax revenue from fuel, transportation, and vehicle 
taxes was one-fifth the total tax revenue in California for 1960. 

The diversity of metal and mineral commodities produced, nearly 

9) percent more than the second ranking State, necessitated a wide 
variety of marketing practices. As the sole domestic source of boron 
and iodine and virtually all the rare-earth minerals, all or most 
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of them commodities went to out-of-State markets. The same was 
also (rue in those instances where sources within the State yielded 
mora than DO percent of total domestic production (diatomite, 
sodinm compounds, mercury, and tungsten). As its own best market, 
California used a tonnage of sand and gravel that was nearly double 
the output of the next leading State. e State led all others in pro- 
duction of gypsum and yet imported a large tonnage from Mexico. 
Deposits in neighboring States supplied many nonmetallic raw ma- 
torlala procossod in California to meet local requirements. Some 
procesos woro also producers; others purchased or custom-milled the 
invernada for customers, Metal ores and concentrates were processed 
ont of State, except for the American Smelting & Refining Co. Selby 
unelter, Crating primary nonferrous material, ores and concentrates; 
the Raiser Steed o, Integrated steel plant at Fontana, utilizing iron 
as anal concentrates; and the Union Carbide Nuclear Co. Pine Creek 
preesse ings plant fur tungsten ores and concentrates. 


TARLE 3.—Principal custom mills. commercial grinding plants, and primary 
smelters in 1960 
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Trends and Developments.—Although the predicted planned indus- 
trial and residential expansion did not occur in 1960, a number of 
important developments were of special significance in the mineral 
industries. 

In December, the largest California gas discovery in several years 
was made in the Los Medanos area, Contra Costa County. Initial 
measured tests through a restricted orifice indicated 8 million cubic 
feet, with an unrestricted flow exceeding 100 million cubic feet per 
day. Oil production was recorded for the first time in Solano County 
after a light gravity oil source was discovered in the Winters gas 
field by Texaco Co. Pacific Gas € Electric Co. had under develop- 
ment the Nation's largest underground natural gas storage, the de- 

leted McDonald Island gasfield in the San Joaquin River delta. 

he project was scheduled for completion in 1961. Shell Oil Co. 
announced plans to construct a new plant at Martinez for refining 
lubricating oils by catalytic hydrogenation. The plant, first of its 
kind in the West, will have a 500-barrel daily capacity. 

The $5 million white cement plant under construction at Crestmore 
by Riverside Cement Co. was expected to be in production in 1961. 
New Pacific Rolling Mills, Inc., placed a 150,000-ton stainless-steel 
plant in production at eager: San Bernardino County, first of 
its kind on the West Coast. The first fully automatic aluminum ex- 
trusion plant in the western United States was placed in operation at 
San Jose by American International Aluminum Corp. 

Westinghouse Electric Corp. submitted the low bid for the Pt. Loma 
(San Diego) plant for converting sea water to fresh water. Plans 
called for production of 1 million gallons of fresh water per day for 
20 years, using the multistage flash-distillation process. Union Car- 
bide Nuclear Co. expanded its tungsten refinery to include two new 
company-developed processing steps and produced high-purity amon- 
lum paratungstate throughout the year. Celtor Chemical Corp. began 
Seating its mill near Hoopa, Humboldt County, early in the year. 

ie company treated copper ores from its Copper Bluff mine and 
shipped most of the copper concentrate produced to out-of-State 
smelters, Southern Pacific Pipe Lines, Inc, began constructing a 
$2 million, 8-inch, 70-mile un erground pipeline from the Port of 
Stockton ore dock to two jet fuel storage tanks three miles from Cas- 
tle Air Force Base. The pipeline was planned for completion before 
mid-1961. Before yearend, two Canadian provinces, Alberta and 
British Columbia, and four States, Idaho, Washington, Oregon, and 
California, were the scenes of right-of-way clearing and ground o 
aration for the 1,400-mile pipeline that will transport natural gas 
from Alberta fields to northern and central California. The project 
was expected to be finished late in 1961. 

About midyear Pacific Gas & Electric Co. placed its Sonoma County 
steam-generating plant under test. Late in the year this 12,500- 
kilowatt turbine generator, operating on natural steam from wells 
at "The Geysers," was dedicated by the company at the plant site. 

Legislation and Government Programs.—Public Land Orders, which 
had withdrawn land in California in connection with the prosecution 
of World War II, were revoked. Involved were 5,920 acres on the 
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northern edge of the Avawatz Mountain Range and 1,360 acres east 
of U.S. Highway 395 about 6 miles south of the junction with U.S. 
ighway 466 in San Bernardino County. 
our Defense Minerals Exploration Administration (DMEA) con- 
tracts, under the supervision of the Office of Minerals Exploration 
ree for mineral exploration in California, were still in effect 
at the beginning of 1960. Two OME contracts for mercury, one each 
in Yolo and Lake County, were let in May and July, respectively, and 
one for copper in Inyo County, in September. Of the seven contracts 
in ae all or part of the year, only one for mercury was active at 
earend. 

d Bureau of Mines resources work conducted in 1960 encompassed the 
collection and dissemination of mineral production statistics in Cali- 
fornia, in cooperation with the California Division of Mines. Re- 
sources investigations included: The mercury potential of California 
(as a part of the total domestic potential) ; beryllium and other rare- 
metals studies; and the beginning of surveys of chemical (mineral) 
raw materials and clay resources in California. "The Bureau of Mines 
completed & reconnaissance sampling of a beryllium deposit near Lone 
Pine, Inyo County. The property was subsequently optioned to a 
Nevada mining company that conducted an intensive drilling pro- 
gram. Under a cooperative agreement with the California Division 
of Mines, reconnaissance sampling of two northern California nickeli- 
ferous laterite areas was completed by the Bureau and plans were 
made for a similar project at fire clay deposits in central California. 
Other projects under the cooperative agreement comprised slope sta- 
bility studies at Boron, Kern County, recovery of tungsten and 
molybdenum from California scheelite ores, and the recovery of 
alumina from a large deposit of anorthosite in southern California. 
In cooperation with the University of California Lawrence Radia- 
tion Laboratory, work on pure metals development was conducted at 
the Boulder City Research Laboratory, Nevada. The Bureau's Berk- 


TABLE 5.—Office of Minerals Exploration contracts active during 1960 


Contract 
County and contractor Property Commodity Govern- 
Total ment 
Date amount ic- 
pation 
(percent) 
Inyo: 
u en R. Noack.......... Loretta............ Copper........ Sept. 27, 1960 | $29, 600 50 
e: 
C.O.G. Minerals Corp......| Abbott............ Mercury...... July 14, 1960 85, 060 5 
apa: 
H.L.M. Mining Co........| Aetna Springs.....| -... do........| Feb. 17, 1958 16, 520 15 
Ban Benito: 
New Idría Mining and | Sulphur-Springs...| Mercury...... Nov. 12, 1957 96, 980 75 
a hpmical Co. 
asta: 
Shasta Minerals & Chemi- | Balaklala......... Copper-zinc...| Aug. 3, 1956 ! 89, 620 50 
cal Co. (Shasta-Phelps 
v5 Dodge Joint Venture). 
olo: 
Trans-Pacific Metals, Inc...| Reed.............. Mercury...... June 16, 1958 78, 770 50 
Dossier oo Co Co A E (A May 15, 1960 34, 340 50 
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eley Thermodynamics Laboratory in California conducted thermo- 
chemical studies of the rare and precious metals as a joint effort with 
the Reno Metallurgy Research Center, Nevada, of which the Berkeley 
Laboratory is a part. The San Francisco Petroleum Research Lab- 
oratory continued its basic and applied research in the broad field of 
petroleum production, including evaluation of methods of predicting 
oll-reservoir performance with particular reference to oil-recovery 
efficiencies, well completion studies, and the application of secondary 
recovery techniques. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Carbon Black.—The Pittsburg (Contra Costa County) plant of Shell 
Chemical Corp. produced a carbon (furnace) black ion natural gas 
as a byproduct of ammonia-fertilizer manufacture. The carbon 
product, a thermal black, was sold for use in open-hearth steelmaking. 
Although no Een. black was produced, the company planned to 
produce a rubber-grade black by the end of 1961. 

At yearend, two more California carbon black plants had been 

lanned. The first was a joint effort of Witco Chemical Corp. and 

ntinental Carbon Co., to be located in Bakersfield. The feed stock 
for this plant was expected to be heavy fuel oil. United Carbon Co. 
purchased a site near Mojave for the second plant, which will produce 
a black of the furnace variety from fuel oil. Output from this plant 
will be consumed by the rubber, paint, and ink industries. 

, Carbon Dioxide.—' l he Honolulu Oil Company carbon dioxide separa- 
tion process at its natural gasoline plant in Taft, Kern County, was 
operated throughout the year. As a result carbon dioxide output 
greatly increased over 1959, the year the plant was built. The product 
was used in manufacturing “dry ice,” and was sold to aircraft com- 
panies for “freezing” rivets and to bottlers for carbonated beverages. 
Demand for carbon dioxide could increase appreciably in view of its 
potential use in carbonated-water secondary-oil-field recovery pro- 
e Experimentation conducted elsewhere in the Nation could 

d application in some California fields. 

Coal (Lignite).—All commercial lignite mining in California was 
done near Ione, Amador County, at a strip mine in the West Belt 
district, The lignite was mined chiefly for the montan wax content, 
not for fuel. The wax was consumed in manufacturing carbon paper, 
phonograph records, polishes, and rubber products. More lignite was 
mined in 1960 than in 1959, to meet the demand for the wax. 

Coke.—Coke production in California was relatively small in com- 

rison with that of some other States, but was important in metal- 

urgical uses. Coke for metallurgy had been produced since 1943. 
Most of the California coke was produced at the Kaiser Company 
Fontana steel plant from coal mined in Utah and Arkansas. Most 
local coals are unsuitable for coking because of their high ash content, 
which results in structural weakness of the produced coke. Coke 
production had materially increased during the past few years, and 
production in 1960 was 11 percent above that of 1959, 
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Natural Gas —Net withdrawals of ratural gas reached 517,535 mil- 
lion cubic feet, up T percent from 1-59. Tae votume obtained from 
dry gas zones represented one-third the total: oil zones yielded two- 
thirds. Less than 1 percent of the total windrawais was vented or 
wasted (blown to air). During the vear. 112 new gas wells were 
completed in dry gasfields. 32 more tran in 1222. The great inter- 
est in gas exploration in the Sacramento Valley resulted in the dis- 
covery of 13 new dry gasfields In addit:on. there were 15 new pool 
discoveries in oil fields and 14 new outposts or extensions, making 
a total of 42 finds out of 159 wildeats drilled for gas. The Trico 
area led all others with 13 new developrient wells, followed by the 
Arbuckle and McMullin Ranch areas with 10 each. The total injected 
gas used for repressure and pressure maintenance operations increased 
2 percent over 1959 to 235,519 million cubic feet. 

At yearend the depleted McDonald Island gasfield was being 
prepared for storage of out-of-State gas with a maximum capacity 
of 124,500 million cubic feet, largest in the world. An injection 


TABLE 6.—Natural gas, natural gas liquids, and petroleum produced in 1960, by 


counties 
Natura! gas liquids 
Natura! gas 1| Natura! ras- Petroleum ! 
County (million Oline and LP gases (thousand 
cabic feet) cycle (thousand barrels) 
procu gallons) 
(thousand 
gailons) 

BGO ies Ass attest i esos aE AAA AAN (AS RON Aer cud 
CATA coco Seb a a NN AA EA A 
Contra Cotta. izar orcos 2 di AA A AA eo seaseecoad 
o A A cate mme 27.587 19, 739 33, 963 28, 308 
o A A sew ERE 20: 509. AM testet a amne ees tr 
Humboldt... ausocesee A AR ERRARE ead ces Ms See ace EIA latus er aio Br 
WS Cis oe A eee beta Sees 117,716 213, $65 57, 339 94, 299 
MGS AA IA OA 852 Q) 1,7 
THB ATI POOR AR chase ccdecsaueud CE nprsRAR 56.412 232, 489 51,051 65, 933 
MAA reos a EE M tee LA NA A ice mre re 
Monterey A A vC MEME ST EAS 3.5410 A AAA 11, 589 
il A ON 27, 587 95, 851 24.163 33, 002 
o 2 os ccc A ict eee AAA PI 3 
Bartiamentlo icciccrrsioscorcocir or ii 46.215 AA A ee Ss toca seuss 
Ban Men scus soo teedcc coske tec etec laces Sec es 72.711) AA A 557 
Ban Bernardino. ........---.--- eee eee 10M AAA 101 
Ban dosis cecus ias 13. 755-22 5 celeetsclebetaat e esses ee ewes Sens 
Ban Luts Obispo" sacarnos 1, 058 Q) Q) 1, 505 
BAI LI y 2021252 aol RES ce wp AA, OS TO — yeuveue- ames 174 
Banta o A ven rr EET TS 20,179 34,074 45, 881 24, 092 
O A A A A A A E (3) 
Bolino A A PA A E 10 
IN A A DEG Eee de EE CON II DON 8 ie Lo tees 
Buttef. al vos ccceee ccdocecuceceslccceseseee 2 1&8 A A eos ocr A 
di A A sSecteen e AE WOO AAA A eet E 
Muir A A 6.2055 E AAA 48 
WOR A A 87, 290 160, 428 62,792 40, 983 
o4 AS A A EPISC ¡SAA A MI 
Uudistributed. cascara ad cación 38, 211 33,189 |.......------- 

a AA A A ets 4 516, 637 794, 657 408, 378 305, 352 

Value (thousands)... ........ Lc ll... $ $138, 182 2, 496 $21, 4S2 $ $745, 716 


eee ee 


t Quantity fizures for natural gas and petroleum by courtesy of California Department of Natural Re 
sources, Division of Oll and Gas, 

E jure withheld to avoid disclosing individual company confidential data; included with ““Undistrib- 
uted,’ 

3 Tas than 1,000 barrels. 

4 Less natural gas vented and wasted. 

$ Preliminary figure. 
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pumping and control center was nearing completion. The continued 
increase in gas well completions was indicative of the constantly 
increasing demand for gas coupled with the comparatively fast pay- 
out for gas wells as compared with oil wells in California. The new 
1,400-mile, 415-million-cubic-foot, Alberta-to-San Francisco gasline, 
designed to supplement local gas, will have its high load factor much 
enhanced by connection to the McDonald Island field. The Alberta 
line was expected to be completed in 1962. 

As of December 31, 1960, California natural gas reserves in mil- 
lion cubic feet were estimated at: 6,182,656, “residue” oil well; 
2,569,684, dry gas; and 69,598, underground storage. The total was 
up 3 percent from 1959. 

Natural Gas Liquids.—Processing plant capacity rose 19 percent and 
the number of plants, including one fractionator, increased from 
68 to 70. Three plants were built, and one was dismantled durin 
the year. Despite a slight increase in volume of gas processed, tota 
Donde declined 2 percent below 1959 figures as & 3-percent rise in 

P output did not offset a e decline in yield of natural 
rod e and cyclic products. Much of this change took place in 

‘ern and Fresno Counties. Price changes in the petroleum indus- 

try lowered the dollar value of all natural gas liquids 3 percent 
from the 1959 level. Natural gasoline and cycle products constituted 
two-thirds and LP gases, one-third of the total production. 

LP gas production roughly paralleled the national average of 
11 percent, but producer estimates indicated total California reserves 
declined 4 percent. California sales were expected to increase fur- 
ther in 1961 if consumption at a planned tire plant materializes. 
In California alone, LP gas sales had risen about 4,000 percent since 
1992. Presumably much of the projected increase through 1970 will 
be in commercial-industrial sales including internal combustion, 
chemical, and synthetic uses. Daily shortages in supply probably 
will occur, possibly aggravated by lack of sufficient storage, since 
California has no salt domes or mined caverns suitable for storage. 
Maximum LP gas withdrawal rates from water-sand storage reser- 
voirs were low as reported by one company using this type of stor- 
ape Generally, LP gas supply was expected to increase jean of 
the freeing of local source by entry of new methane lines from 
out-of-State. Two of these lines were either being built or planned, 
and a third was under consideration. 

Peat.—Production and sales of peat were about 4 percent below 1959 
ue Two operators in Contra Costa County and one each in 
Modoc, Orange, and Riverside Counties furnished the State output. 
Reed-sedge peat from Contra Costa and Riverside Counties repre- 
sented 73 percent of the tonnage sold ; moss peat from Modoc County, 
24 percent; and Orange County peat humus, the remaining 3 per- 
cent, Soil improvement uses consumed 90 percent of the output; 
95 percent of the tonnage sold was prepared (shredded), and 42 per- 
cent was packaged. Approximately 97 percent of the total shipments 
went to California consumers; the remaining 3 percent was consigned 
to Nevada, Arizona, Oregon, Washington, Texas, and Utah customers. 

Petroleum.—Crude petroleum production was 1 percent under the 
1959 figure. Shut-in capacity was virtually nonexistent at yearend, 
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having declined from about 6,000 barrels a day in January. The 
lower yield was a continuation of a decline begun in 1955. The 
wider gap between consumption and production was made up chiefly 
by an 18-percent increase in imports over 1959. However, pipeline 
receipts from New Mexico and Utah declined 3 percent for is same 
period. Imports totaled nearly 24 percent of the refinery input. 

In 1960, 1,880 notices to drill were filed, 338 more than in 1959. 
During the year, 1,259 new producing wells were completed, includ- 
ing 29 service wells. Of the total, 657 were heavy-gravity producers 
(below 20°) and 602 were light-gravity. Development completions 
by region were as follows: San yA Valley, 877 wells; Coastal, 
188; and Los Angeles, 194. A total of 1,218 oil wells was drilled 
in California during 1960, of which 28 were exploratory. There 
were 4 new field discoveries and 13 successful new pool ‘hinds. At 
yearend 37,394 wells were producing crude oil, 856 more than in 
1959. The increase was largely the result of an accelerated heavy- 
oil developmental-drilling program. Of 211 wildcats drilled for new 
fields in 1960, the discovery ratio was 1 new field for 11 dry holes 
drilled. In comparison, the ratio for the United States was 1 for 8. 

Average crude-oil input to California refineries rose 3 percent, more 
than 30,000 barrels a day above 1959. The number oP physical re- 
fining plants remained unchanged at 37, and refinery capacity in- 
creased less than 1 percent. Significant gains were noted in hydrogen 
treatment and vacuum distillation. “Hydrofining,” “unifining”, or 
other similar process was under consideration by one company. No 
new coking facilities were added, but one new plant was planned for 
construction in 1961. Some California refiners processed foreign 
crudes for the first time. 

The year was marked by increased use of secondary recovery proc- 
esses. Overall, 20 new injection projects were boe Of all 
projects in progress, only those using gas injection remained con- 
stant. The total water injected into all oil sands in California in- 
creased 5 percent to 707,744 barrels a day. The number of such 

rojects rose from 83 to 98, but average rate of production was down 

rom 8,139 barrels a day in 1959 to 7,149 barrels a day. The Wil- 
mu field alone represented 48 percent of the State's waterflood 
total. At one pool of the Midway field, preliminary work on a slug- 
type miscible-phase displacement program was in progress using 
liquid propane. Plans for separating the injected propane from pro- 
duced liquids were being Considered. In a secondary program at 
Coalinga field, steam was being injected to reduce high oil viscosity 
and to promote production. One injection, two producing, and four 
temperature-observation wells were used in a pattern with the observa- 
tion wells on a circle 90 feet from the injector. The producing wells 
are 180 feet from the injector, which received 60 tons of steam a day 
at 600 pounds pressure. 


NONMETALS 


Asbestos.— Production and sales of chrysotile asbestos declined 63 
rcent in 1960. 'The Phoenix mine, operated by Asbestos Bonding 
o., Division of Clute Corp., was the principal producer. During 
the year the company converted its pilot plant to commercial opera- 
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tion. Shipments were made to consumers in the San Francisco Bay 
area for use in cement, stucco, and various insulation products. Small 
quantities were shipped to State highway agencies in California and 
Colorado for testing as a component in various paving mixes. 

Exploration and development activity was stepped up by several 
companies at known deposits in the Santa Rita Mountain area, Fresno 
County. Union Carbide Nuclear Co. and Coalinga Asbestos Co., Inc. 
(a Joint venture of Johns Manville Corp. and Kern County Land 
Co.), acquired extensive holdings that were explored by bulldozer 
stripping and trenching and by auger and bucket drilling. Ship- 
ments of crude ore were made to company-owned plants for experi- 
mental testing by both operators. National Mill and Mining Co. ex- 
plored deposits in the same area and completed test runs at its mill 
in Coalinga. Jefferson Lake Asbestos Co. continued its exploration 
gh am at an asbestos deposit in Calaveras County by diamond- 

ing and trenching. Rawhide Asbestos Co., Tuolumne County, 
mined a relatively small tonnage of asbestos for test purposes. Minor 
b was in progress at several asbestos prospects in Shasta, Siski- 
you, Trinity, and Monterey Counties. An occurrence of chrysotile 
asbestos was reported on Mount Diablo, Contra Costa County, but 
the find was not expected to be of commercial importance. 

Barite.— Production of crude barite dropped 61 percent from 1959. 
The quantity sold or used declined nearly 43 percent, and end stocks 
were reduced by about the same percentage. Despite an apparent 
increase in well-drilling activity by the oil and gas industry, the ton- 
nage of California-produced crude barite, prepared for use in well- 
drilling fluids, dropped more than 12 percent. Three mines, one near 
Yermo in San Bernardino County, and two in the 9-mile Canyon 
area of Tulare County, were the source of 97 percent of the crude 
barite sold or used by California producers. Two barite properties 
in Nevada County and one in Kern County contributed the re- 
mainder. Crude barite mined in Nevada was processed by one pro- 
ducer in a Stanislaus County chemical plant and ground by another 
at Merced. Relatively small quantities of ground barite were con- 
sumed in uses other than as a component of well-drilling muds. 

Boron Minerals and Compounds.—Total U.S. production (and most of 
the world supply) of boron minerals came from bedded deposits in 
Inyo and Kern Counties and brines of Searles Lake, San Bernardino 
County. Total production and value increased 3 percent, compared 
with 1959. Refined boron compounds were produced from the Kern 
County borates at refineries both at the deposit and in Wilmington, 
Los Angeles County. A San Francisco Bay area chemical plant also 
used Kern County crude borates to manufacture high-purity boron 
compounds. During 1960 Kern County Land Corp. acquired two 
borax mining claims, totaling 39 acres, in Death Valley from U.S. 
Borax & Chemical Corp. An exploratory hole, which permitted a 
geologist to be lowered inside for direct. subsurface work, was drilled 
near the open pit mine of U.S. Borax & Chemical Co. at Boron. Also, 

lans were made to replace 214 miles of truck haulage with a 1,300- 

oot conveyorsystem. The conveyor, which will be located in the 315- 
foot-deep pit, will move up a slope of 18° from the primary crusher. 


615629—¢61———11 
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Although the use of boron in missile and rocket fuel had been de- 
emphasized, an accelerated program, costing an estimated $10 million 
a year, was being directed toward other new developments and applica- 
tions such as in brake fluids, plastics, metal alloys, paper coatings, and 
electrodes. The canceled Government contract for boron as a high- 
energy fuel accounted for only 1,000 tons per year loss to the industry. 
On the other hand, the Federal and State forest services used nearly 
9,000 tons of boron products in a fire-extinguishing solution for fight- 
ing forest fires in 1960, 

Bromine and Bromine Compounds.—Elemental bromine was recovered 
in processing Searles Lake brines at the Trona plant, San Bernardino 
County, by American Potash € Chemical Corp. The plant product 
was sold to chemical and pharmaceutical companies for use 1n com- 
pounding a wide variety of products. Production at this plant 
increased slightly above that of 1959, but the unit value was unchanged. 
Mineral Products Division, Food Machinery Corp., recovered bromine 
from saltworks bitterns in the company plant at Newark, Alameda 
County. The liquid bromine was converted to ethylene dibromide, 
chiefly for use as a fumigant in treating soils and seeds. Output in- 
creased 77 percent over 1959. Much of the ethylene dibromide used 
with tetraethyl lead as an antiknock fluid in gasoline was produced at 
plants in other States. 

Calcium Chloride.—Less liquid calcium chloride was recovered by 
California Rock Salt Co. and National Chloride Co. from brines col- 
lected at Bristol Lake, San Bernardino County, than in 1959. Hill 
Bros. Chemical Co. purchased crude liquid and operated a third plant 
in the area to produce both a flake product and a refined liquid. Out- 
put of flake calcium chloride was higher than in 1959. The products 
of all three plants were marketed in Arizona, Nevada, and southern 
California, mainly in fireproofing materials and as hygroscopic 
agents. Unit values were higher than in 1959. 

Cement.—Production and shipments of portland cement declined 8 
percent and 9 percent, respectively, compared with 1959. Bulk ship- 
ments declined to 32,993,000 barrels from 36,382,000, and paper bag 
shipments totaled 6,719,000 barrels compared with 7,253,000 in 1959. 
Eight southern California cement plants in Kern, Los Angeles, River- 
side, and San Bernardino Counties produced and shipped over 2 
million barrels less than in 1959. Average value per barrel of south- 
ern California cement was $3.22. Five northern California plants in 
Calaveras, San Benito, San Mateo, Santa Clara, and Santa Cruz Coun- 
ties produced and shipped about 16 million barrels, compared with 18 
million barrels in 1959. Average value per barrel of northern Cali- 
fornia cement was $3.28. 

Southern California plants shipped 21,601,000 barrels to southern 
California, 539,000 to northern California, 539,000 to Nevada, 828,000 
to Arizona, and the remainder to Utah, Oregon, and Colorado. 
Northern California plants shipped 12,676,000 barrels to northern 
California, 306,000 to southern California, 284,000 to Nevada, and the 
remainder to Hawaii, Washington, Oregon, Alaska, and foreign des- 
tinations. Shipments of masonry cement were made from plants in 
Santa Clara and San Bernardino Counties. 
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Calaveras Cement Co. began constructing its new $14-million ce- 
ment plant, designed for an annual capacity of 1.5 million barrels, 10 
miles north of ding in Shasta County. The company opened a 
new bulk cement transfer plant at Springfield, Oreg., to handle ce- 
ment from its plant at San Andreas, Calif., until its Redding plant 
is completed. A $5-million, 250,000-barrel capacity, white cement 
pant was under construction at the Crestmore facility of Riverside 

ent Co. The plant will be the first of its kind west of the Rocky 
Mountains devoted solely to producing white cement. The Perma- 
nente Cement, Co. new 3,000-barrel bulk cement distribution plant at 
Eureka, Calif., was completed late in 1960 and began receiving cement 
from Permanente, Calif. 


TABLE 7.—Finished portland cement 
(Thousand barrels and thousand dollars) 


Shipments from mills 


Clays.—Production of clays and shale gained 6 percent in quantity 
(2,899,000 tons in 1960) chiefly because of the increased tonnage of 
miscellaneous clays and shale produced and stockpiled for use in 
manufacturing portland cement. Forty-three percent of the total 
output was used for brick, tile, and sewer pipe; 28 percent for cement ; 
21 pe for lightweight aggregate; and the remainder for indus- 
trial uses, principally refractories. More than 2.4 million tons of 
miscellaneous clay and shale was produced in 25 counties. Los 
Angeles, San Mateo, Solano, Ventura, and Riverside Counties yielded 
1.4 million tons. Eight counties, led by Amador, Placer, and River- 
side, were the source of 415,000 tons of fire clay used in heavy clay 
products and refractories. Kaolin production of 14,000 tons in Mono 
and Orange Counties was virtually unchanged from 1959. Ball clay 
was mined in San Bernardino and Stanislaus Counties for tile, white- 
ware, and nun Two producers in Inyo County mined fuller's 
earth for filler, filter, and absorbent uses. Inyo, San Benito, and 
San Bernardino Counties were sources of an increased quantity of 
bentonite produced for various industrial applications. Nearly 2,300 
tons of bentonite was used with borates in a fire-retardant mixture by 
Federal and State forest services to fight California's forest fires 
during 1960. Fresno Agricultural Chemical Co. announced that as 
a result of a Bureau of Mines publication ? the company began mining 
and processing bentonite for use in oil-well drilling muds. 

* Aune, Q. A., Caraway, W. H., Morris, F. C., and Gates, G. L., Evaluation of a California 


Bentonitic Clay for Use in Oil-Well Drill Muds: Bureau of Mines Rept. of Investigations 
$487, 1959, 44 pp. "s Y " 
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The search for new deposits of high-grade clays continued. Ex- 
loration was in progress in the Castle Mountains, San Bernardino 
ounty, to locate a possible extension of the Hart clay deposit. Ex- 
tensive clay deposits of possible commercial interest were discovered 
on the north slope of the San Gabriel Mountains in Los Angeles 
County. An exploration project was begun on the southern extension 
of the Ione clay formation in the Cooperstown area in Stanislaus and 
Tuolumne Counties under a cooperative research study agreement be- 
tween the Bureau of Mines and the California State Division of Mines. 


TABLE 8.—Clays production, by counties 


1959 1960 
County 
Short tons Value Short tons Value 
PIG MONG Seis oo Ser ee cases ás 33, 887 $76, 280 (1) $69. 661 
PY Ly AAA A A A 84, 501 321, 889 78, 327 159, 161 
Contra Costa ...--------- M eceqa atea 69, 531 104, 035 64, 076 95, 365 
A nc DM OR O IEA (1) (1) 8, 452 45, 307 
Kern RA A AA dude oes IL NELLE 64, 879 158, 414 65, 469 122, 541 
Los ABEel£8. cone ar ds 401, 097 492, 762 388, 002 477,753 
ET PA LES A ata ect (!) (1) 7, 500 9, 375 
A A tek LE E 2, 100 5, 985 1 (1) 
NN 34, 796 256. 580 49, 367 276. 720 
Riversld8. A A aain aieiaa E 385, 230 | 1,037, 237 370, 677 1,027, 511 
San Bernardino. . s22.22.652 ccs cs ccc cen ira 126, 273 362. 230 139. 073 440, 212 
A A A A p ean i DERE 29, 600 30, 900 27,100 28, 650 
Ban TOBQUIB ot td ba 50, 500 93,7 ; 96, 879 
San Luis Obispo........-.-.-.-.----------------------- 9, 750 12,187 (1) Q) 
Santa HBarbata. soc ocoxoees-v Ecce A uasa xs 16, 428 16.428 AAA AAA 
Santa e A A E E EE I ds ee 44, 744 53, 31, 080 39, 684 
SODOM sti tesenn enai aaaea eaS 19, 500 7, 800 (1) ! 
Bianis AAA i une xmas i rcnt bM dax eS dud (1) (?) (1) 33, 673 
TU acia we. io 6, 750 6, 750 §, 400 5, 
UndistribUuted 5... oe oe et ees tree 1, 346, 338 | 2,609,080 | 1,608, 054 2, 730, 106 
Total ial hose hee Seo A uieeceulesoes 2, 725,994 | 5,645,710 | 2,898, 577 5, 662, 598 


ind withheld to avoid disclosing individual company confidential data; included with **Undistrib- 


? Includes Calaveras, Fresno, Marin, Placer, Sacramento, San Benito, San Mateo, Santa Cruz, Solano, 
Butter, Ventura, and Yuba Counties, and counties indicated by footnote 1. 


u 


Diatomite.—Output of diatomite came principally from open-pit 
operations in Santa Barbara County. Lesser but important tonnages 
were mined in Kern and Napa Counties. In most instances, the ma- 
terial was processed in mills at the pit sites. More than half the diato- 
mite was sold for filter aid, but appreciable tonnages were used for 
insulation, fillers, absorbents, pozzolan, lightweight aggregate, and 
admixture material. Despite a slight decrease in sales of diatomite, 
compared with 1959, the total value increased because of relatively 
higher unit prices for insulation and filter aid products. 

Feldspar.—Dune sands of the Monterey peninsula were mined for 
their feldspar content by Owens-Illinois and Del Monte Properties 
Co. The former removed heavy minerals by magnetic separation and 
used the feldspathic sand in glass manufacture. The latter used froth 
flotation to remove heavy minerals and to produce feldspar and silica 
concentrates. The plant products were blended and ground to con- 
sumer specifications and sold for a variety of uses. The major con- 
suming industries were glass, sanitary ware, pottery, tile, and other 
ceramic products. Crude feldspar produced fom the Beck open-pit 
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mine in San Bernardino County was custom ground in Los Angeles 
a used by Gladding, McBean & Co. in manufacturing ceramic 
products. 

Fluorspar.— Production of fluorspar was limited to one operation in 
the Clark Mountain area, San Bernardino County. Open-pit minin 
yielded a relatively small tonnage of crude ore that was concentrat 
to ceramic-grade fluorspar in the company’s flotation plant. The 

lant product was shipped to glass manufacturers in Ohio and the 

S les area. Fluorspar mined in other States continued to 
supply the requirements of most California fluorspar consuming in- 
dustries, particularly for metallurgical-grade material. 

Gem Stones.—Commercial and amateur collectors, mineralogical 
societies, and gem dealers collected a variety of gem materials and 
mineral specimens in 41 counties. Agate, jasper, obsidian, petrified 
wood, onyx, and jade were the principal gem materials gathered. 
San Bernardino County was the source of the greatest variety, fol- 
lowed by Kern and Riverside Counties. More than 30,000 pounds of 
agate and jasper was collected in San Bernardino County. The 
Davis Creek and Lassen Creek areas of Modoc County yielded small 
quantities of obsidian. Lapis lazuli, a deep blue gem stone also known 
as the “sapphire of the ancients,” was mined in the San Antonio 
Canyon area of San Bernardino County. Other varieties of gem 
materials and specimens collected included significant quantities of 
chalcedony, colemanite, garnet, howlite, idocrase, kyanite, lepidolite, 
lithiophillite, marcasite, opal, quartz crystal, rhodonite, verd antique, 
and vesuvianite. 

Gypsum.—Mine production of crude gypsum and gypsite declined 4 
percent from the 1959 record high of 1,686,000 tons, to 1,616,000 tons. 
Output was adversely affected by early rains and a period of foggy 
weather in the San Joaquin Valley farm areas and to a lesser degree 
by a decline in residential construction. Production and sales of 
California-produced agricultural gypsite were 892,000 tons and 878,- 
000 tons, respectively, a 7-percent decrease compared with 1959. Sales 
of agricultural gypsite, including material from out-of-State sources, 
rose from 1,010,000 tons in 1959 to 1,086,000 tons, according to pre- 
liminary figures released by the California Department of Agri- 
culture, Mines in Kern County alone yielded 730,000 tons during the 
year; gypsite deposits also were worked in Kings, Merced, San Luis 
Obispo, and Santa Barbara Counties, solely for agricultural use. 

Rock gypsum was mined in Imperial and Riverside Counties for 
use in manufacturing building products, and in Ventura County for 
use as a retardant in portland cement. A plant in Alameda County 
recovered gypsum as a byproduct of magnesia produced from salt- 
works bitterns and sold most of the product as a cement-retardant 
and for agricultural use. Calcining plants were operated at plaster 
and board mills in Alameda, Contra Costa, Imperial, Los Angeles, 
and Riverside Counties. 

.lodine.—One producer in California, Dow Chemical Co., produced 
virtually all the domestic crude iodine. The company recovered 
lodine from waste oil well brines of the Los Angeles basin in its Seal 
Beach plant, Orange County. The Deepwater Chemical Co., Ltd., 
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recovered a few hundred pounds of iodine from well brines of the 
Dominques field in its Compton plant, Los Angeles County, early in 
1960, and produced iodine products the remainder of the year from 
purchased crude iodine. The quantities of crude iodine produced and 
used by the producer in other products were 30 and 20 Dern lower, 
S than in 1959. However, consumer demand rose sharply 
and sales increased 86 percent above 1959, reducing yearend stocks 
nearly 71 percent. 

Lime.—The total output of lime declined from 358,000 tons in 1959 
to 345,000 tons, because of lower demand for refractory quicklime 
and lime for chemical, industrial, and construction uses. Although 
output of hydrated agricultural lime was the least of the major use 
categories, sales more than doubled those of 1959. Seven plants in 
California operated nine rotary kilns and three shaft-type kilns with 
a reported annual lime-burning capacity of 440,515 tons. Hydrators 
were usually continuous types. Fuel used at the plants were predom- 
inantly natural gas; however, several used fuel oil and one used coke. 
Some plants using natural gas maintained fuel oil on a standby basis. 
The Natividad operation in Monterey County was the largest lime- 
producing plant in the State. Other plants were operated in 
Alameda, El Dorado, San Bernadino, San Diego, and Tuolumne 
Counties. During 1960, the city of San Diego installed a 25-ton-per- 
day calcining plant at its Alvarado filtration facility. Lime used for 
water purification and softening was recovered from the sludge of 
treated water, the city’s new and sole source. Lime produced in 
excess of needs was made available to the San Diego Miramar fil- 
tration plant. 

Lithium Minerals.—The American Potash and Chemical Company 
extracted crude dilithium-sodium phosphate from brines in Searles 
Lake, San Bernardino County. The company converted the recovered 
product to lithium carbonate before it was marketed. Consumption 
and value increased slightly, compared with 1959, as wider uses for 
lithium and lithium chemicals were developed. 

Magnesite and Magnesium Compounds.—The Western Quarry near 
Livermore continued to be the State’s only active magnesite property. 
Although tonnages were comparatively small, production and ship- 
ments were more than five times the 1959 figures. Late in the year, 
operation of the deposit was assumed by Mother Lode Rock Indus- 
tries, Inc. Production and sales of magnesium compounds declined 
from 1959. Magnesium carbonate led the decline with a 10-percent 
decrease in both quantity and value. The Mineral Products Division, 
Food Machinery Corp., plants in Alameda and San Diego Counties 
extracted mangnesium hydroxide and mangnesium chloride, respec- 
tively, from saltworks bitterns obtained from nearby salt producers. 
In Monterey and San Mateo Counties, extraction plants operated by 
Kaiser Aluminum and Chemical Corp. and Merck & Co., Inc., respec- 
tively, recovered magnesium compounds from sea water, using cal- 
cined dolomite and limestone. 

Mica.—The State’s entire production of crude mica (sericite schist) 
was obtained from a deposit near Ogilby, Imperial County. The out- 
put was ground by the producer and sold for use in manufacturing 
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roofing material. Crude scrap mica purchased from South Dakota 
and imported from India and Mexico was dry-ground at a Los Angeles 
County processing plant. The plant output was sold to paint and 
roofing material manufacturers. 

Perlite. —Crude perlite output was limited to two operations—one 
each in Inyo and Napa Counties. The tonnage of crude perlite pro- 
duced and sold declined slightly compared with 1959. Average unit 
values increased slightly. Twelve plants in California expanded 

erlite—7 in Los Angeles County, and 1 each in Contra Costa, Fresno, 

arin, Napa, and San Diego Counties. More than half the crude 
perlite processed by expanding plants in California was supplied by 
olol State producers. Expanded perlite was sold for consumption 
in building plaster, wallboard, and paint proma and for use as 
oe insulation, concrete aggregate, soil conditioner, filler, and 
ter aid. 

Potassium Salts.— Although EO non of potassium compounds in- 
creased slightly compared with 1959, sales of potassium chloride and 
potassium sulfate declined 14 percent. The average unit value in- 
creased. Stocks were reduced appreciably below 1959. Except for 
the relatively small quantity of potassium sulfate contained in cement 
plant flue dust obtained near Davenport and used as a soil aid, the 
entire California production was extracted by American Potash and 
Chemica] Corp. as muriate of potash (potassium chloride) at Trona, 
from Searles Lake brines. Some of the muriate was converted to 
potassium sulfate. The company reported expansion of its Trona 
Pens as part of a $25 million capital improvement plan. A 
$7 million evaporation plant was under construction to replace obso- 
lete borax, potash, soda ash, and salt cake producing units. 

Pumice.—The tonnage of pumice, meludie pumicite and volcanic 
cinder, produced for sale or use, dropped from 574,000 tons in 1959 
to 427,000 tons, chiefly because of a decline of 148,000 tons in the quan- 
tity of cinder and scoria used as railroad ballast. The tonnage of 
cinder consumed in road construction was substantially the same as 


TABLE 9.—Pumice* sold or used by producers in 1960, by counties 


Prepared ; Total 
County 
Short tons Value 

laas ls 456 $2, 664 
| iic AS 31,648 146, 763 
Er dan e (2) (2) 
A talc masc cede won (3) (2) 
Ao Ear gi NA EA IO 7,432 77,429 
lolo ON teen acca 4, 362 12, 248 
¿e AAA —C OT O ATE [lm ol AAA i 
JA A  »DMI9T] 10,394 AAA ARPA 1197 
Bisklvou... Llc ek 47,620 114,535 , OSS 
Ae A — ^ 8-798 ~ I 4050 AMES MA e 

MY AA RN ^ "C229 d —.. HOOD PRA RE 2,525 5, 050 
Other counties Ll 64, 319 791,540 172, 644 1,215, 950 

TOLBl AA 270, 952 749, 896 155, 837 1,145,179 426, 789 1, 895, 075 


i Includes pumicite and volcanic cinder. 

?Figore withheld to avoid disclosing individual company confidential data; included with “Other 
counties,” 

‘Includes Imperial, Kern, Mono, San Bernardino Counties and counties indicated by footnote 2. 


160 MINERALS YEARBOOK, 1960 


in 1959. Included in total output was 103,000 tons of pumice and 
cinder produced for use as concrete aggregate and nearly 20,000 tons 
marketed for use in landscape gardening. Lesser quantities of pum- 
ice and related volcanic materials were produced for a wide variety 
of uses such as carrier in pesticides, diluent in fumigants, soil condi- 
tioner, insulation, plaster aggregate, abrasive, oil and grease absorb- 
ent, cleaning compound, and filler in paints. 

Pyrite.—The Mountain Copper Co. of California Iron Mountain 
(Hornet) mine, Shasta County, was the only pyrite producer. Pro- 
duction and sales decreased appreciably below 1959. The output was 
shipped to two chemical plants in Contra Costa County. Most of the 
pyrite cinder produced at these plants was sold for use in manufactur- 
Ing quick-setting cements. A small quantity was used as a soil 
supplement. 

Salt. —Production and shipments of salt from 11 plants in 7 counties 
rose 4 percent, compared with 1959. Most of the output was solar 
salt, harvested and processed in the San Francisco Bay area. Leslie 
Salt Co., the leading producer, operated four plants in the area and 

lanned to harvest a first crop in 1961 from ponds in the San Pablo 

ay area. Solar evaporation of sea water and brines, was the major 
method of salt production; however, a rock salt (halite) deposit in 
San Bernardino County contributed significantly to the total output. 
More than 50 percent of California's salt production was consumed in 
the State. The remainder was shipped to Nevada, Washington, Arl- 
zona, Oregon, Hawaii, several other States, various Pacific islands, 
and Canada and Mexico. The salt was used chiefly as a food pre- 
servative, in the manufacture of chlorine and caustic soda, and as 
a water softener. Other uses that required relatively small quantities 
were in manufacturing paper, ceramics, and rubber; in processing 
oils and metals; and for deicing roads and streets, 

Sand and Gravel.—Despite a decline in residential construction, the 
quantity and value of sand and gravel output remained relatively 
high because of increased activity in commercial building and high- 
way construction. Total value of these materials declined $1.4 million 
from the record high of $108.9 million established in 1959. Approxi- 
mately 92 percent of the 87.7 million tons of sand and gravel produced 


TABLE 10.—Sand and gravel sold or used by producers 
(Thousand short tons and thousand dollars) 


Sand Gravel Total 
Y ear "E Se UP ENS PCR 
Quantity Value Quantity Value Quantity Value 
1951-55 (average).............- 22. 435 $21, 689 36, 327 2, 930 58, 762 $54, 619 
A A, 30, 564 35, 492 55, 883 61, 034 86, 447 96, 526 
VOS ee 32, 789 34, 134 46, 194 52, 896 78, 983 87,030 
A A 30. 810 34, 710 53. 327 84, 137 95, 340 
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was used for building and paving. Output of special industrial sands 
rose 15 percent above 1959; glass and molding sands increased the 
most. Production of ground sand declined mainly because a lower 
tonnage was prepared for foundry use. Los Angeles County again 
led in sand and gravel output by a wide margin, producing 18.8 mil- 
lion tons, 21 percent of the State total. Several large producers 
sought more favorable marketing positions during 1960 by acquiring 
existing commercial preparation plants and potential deposits. 


TABLE 11.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1960 
Class of operation and use 
Quantity Value Quantity Value 
Commercial operations: 
Band: 
(ANE A O E Md 499 $1, 958 (1) (1) 
AIO: once os ae 50 224 (1) (1) 
A AAA A 17, 430 21, 848 19, 458 $23, 622 
o A AS E 8, 881 9, 932 8, 225 9, 455 
BIAS A RE A e cd 202 796 185 Til 
ENT oc o rc aos 55 177 63 210 
¡LU A A A A A A 8 62 
(010: AAA So erence Op 4, 650 4, 316 3, 366 6, 060 
Total- A A A CRM Oed 31, 767 39, 251 31, 305 40, 180 
A A uda as 20, 091 29, 463 20, 667 28, 844 
E MN See A RO A 20, 061 24, 739 18, 304 23, 545 
Railroad ballast............................. l.l. 297 318 387 327 
Oter EII A A Ron 3, 795 3, 669 2, 370 2, 414 
a AA O A AA A 44, 244 58, 189 41,728 53, 130 
Total sand and gravel........................ 76, 011 97, 440 73, 033 93. 310 
A eon Iotoc operations: ? 
Bulldingic iioi auc oie Dacia 14 15 21 29 
A A A a 2, 320 2,317 4, 497 5, 159 
A A A AA A 701 632 
gy A AA caen Eu E ee 2, 334 2. 332 5,219 5, 820 
Gravel 
Building. 2.25: s adsoosdseenc cec p acu da id sea 63 22 31 
PSVIIA: aii laa Scale 9,513 9, 074 9, 254 8,215 
I"--——— x — ——— — DEF E EUR NOM REIHE PS 39 
OUNCE AEE T E A IO AE A 82 82 
Total ooh wie A A dai 9, 600 9, 137 9, 427 8, 373 
Total sand and gravel........................ 11, 934 11, 469 14, 646 14, 193 
All operations: 
BANG A A Cem e 34, 101 41, 583 36, 524 46, 000 
Gravel A A A 53, 844 67, 326 51, 155 61, 503 
Grand totor acid cas 87, 945 108, 909 87, 679 107, 503 


! Figure withheld to avoid disclosing individual omy confidential data; included with “Other.” 
2 Includes figures for States, counties, municipalities, and other Government agencies. 
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TABLE 12,—Gand and gravel production in 1900, by counties 
(Thrasend short tons and thousand dollars) 


l 

County Quantity Value County Quantity | Value 
Alameda 7,317 ARA, o ATI | 450 $574 
Alpine 25 Qs. RARA | 184 176 
ut de 1, 667 1, 673 CA MI A 1, 849 3, 489 
Colusa | 2602 252 Sacramento............... 4 406 6, 926 
Contra Costa 145 191 || San Benito. .............- | 310 273 
Dal Norte | 225 215 | San Bernardino.......... 5, 506 4, 863 
Mi Dorado 64 AR. vt SE ae 5, 712 9, 422 
Freno 2, 566 2,987 || San Joaquin.............. 1, 840 2, 206 
Glann | 425 394 || San Luis Obispo.......... 686 827 
Humboldt 1, 904 1,701 Santa Barbara............ | 1, 346 1,728 
Imperial 460 494 | Y ARPA 3, 782 3, 342 
Inyo M6 321 Santa Cruz............... 699 960 
Karn 3,040 4,332 | lL E REA, eee 1, 152 1, 451 
Kings 011 MB oo) EME INEA 912 861 
Lake 295 300 | PRM ANS a do 2,014 1, 921 
ln 189 189 || Btanislaus...............- | 769 700 
Los Angeles 18, 794 OT IM. iss e es 58 56 
Madera 57 NIS S PA A 637 1, 047 
Marin 332 203 ¿los ARI A 208 235 
Mariposa 03 D Meo PRA 906 1, 413 
M endoctno 400 511 TONI rado aaa 32 33 
Merced 1, 278 Noc Wb coo. ERC SCORE 2, 236 2, 972 
M odoo 446 4 e zo crias 2, 061 2, 605 
Mono 43 36 SY AIR ANA Le 354 409 
Monterey 832 1, 928 Other counties 1. ......... 690 2, 006 
Napa 50 48 KITES — 
Nevada 272 397 'Total..... s bia Me ad 87, 679 107, 503 
Orange 0,538 6, 581 


Y notar Arndor, Calaveras, San Francisco, San Mateo, Sierra, and Solano Counties, combined to 
avold diiolasinuy Individual company confidential data, 


Slag (Iron-Blast Furnace).—Kaiser Steel Corp. purchased North 
Holly wood ‘Tile Co. in a long-range program aimed at productive use 
of the large quantity of blast-furnace slag generated at its Fontana 
steel plant. The slag will be expanded for lightweight te. 
The new acquisition was to be operated as the North Holly wood Block 
Division, Kaiser Steel Corp. 

Sodium Compounds.—-lonnage and value of sodium compounds in- 
erased 9 ponent, compared with 1959, Pittsburgh Plate Glass Co. 
Chonueal Division (formerly Columbia Southern Chemical Corp.) 
vuv anhydrous sedium carbonate and sodium sesqui-carbonate 

um Owens Lake brines Inyo County. U.S. Borax and Chemical 
Corp. produced anhydrous sodium sulfate in its Wilmington refinery, 
Los Angeles County, from borates mined and partly refined in Kern 
County, Stauder Chemical Cui purcuased borates from the same 
seutve and recover byprodwer sodium sulfate in its San Francisco 
pant o Aenean Porash and Cherteal Corp and West End Chemical 
(Qu (Dosen, Scauder (Chenseal Co.) recovered sodium carbonate 
panto a tral resa ando E sul face (salt case) through process- 
thar Maar los Dake tenes ir as ac Poona and West End, respectively. 
MUROS S A Se WARS paniei ac toe atter paint. 

Nese Shore pxisocasm mee fo Sl or Dep tora valued at $49.8 
Pes seme te toe RE guinclv ef romp material quarried 
(OI QU KR, UU xcd OR Iv CS ied. v iS A County. 
MA ARN Ue WS DING or rhe eDAlZCtep of Limestone 
UA Urchatjiag tena NUUS Soong og SOT Aci decre nose 
for sus AA Www as RA Dux, IC reinctories, 
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TABLE 13.—Stone sold or used by producers, by uses 


Use 
Dimension stone: 
Rough construction and rubbie. .. ..short tons... 
Roagh Somo .---..--cubic feet. 


A -CUC ft. 
Approximate equivalent in......short tons. - 


A RA scene sks 
Crushed and broken stone: 
Riprap_._.............-....-...-... Short tons. - 
Concrete and roadstone__..-.---...-----. 00. --- 
A c D EL wae do.... 
a bona Th ALIM D E do.... 
u——— €— mas 2e ecac sese (3) (3) e 
Miscellaneous 3...............--..........d0.-.- ‘ 8 17, 417, 742 
Total crushed and broken stone...._-.-.do...-| 32,075,425 | 47,802,028 | 33,019,723 | 48, 154, 883 
Grand total approximate, in short tons........ 32, 133, 882 | 49,089,827 | 33,074,849 | 49,842, 064 


1 Includes dressed architectural and roofing slate. 

2 [Included with “ Miscellaneous” to avoid disclosing individual company confidential data. 

t Includes whiting substitute, filler, mineral food, poultry grit, stucco, roo roolinr granules, filter beds, terrazso 

railroad ballast, agricultural, chemical, and miscellaneous uses. 

 [neludes 12,886,476 short tons of limestone and o used in cement valued at $14,485, 668 and 776,- 

SM tons of limestone used in lime valued at $2,142, 
! Includes 11,878,047 short tons of limestone and oystershell used in cement valued at $14,670,521 and 736,- 

&6 tons of limestone used tn lime valued at $1,974,004. 


TABLE 14.—8tone! production in 1960, by counties 
(Thousand short tons and thousand dollars) 


| 
County Quantity | Value | County Quantity Value 
| | | 
| 
C O O T u 1, 701 $1,179 || Riverside. s sortea 1, 200 $3, 193 
Alpine.....-..-- EX 1 (2) Il San Bernardino....... 4. 954 6, 859 
Amador.................-] 4 65 E San Diego. AE 1, 018 1, 380 
a TRECE 92 94 || San Joaquin............ pa (3) (1) 
Contra Costa.............- 1, 783 2,513 || San Luis Obispo....------| 544 , 274 
A ARA 36 32 || San Mateo.......... | 2, 177 2,513 
2 ——- 774 1,407 || Santa Barbara........... (4 499 
o. AAA 67 171 || Santa Clara..............| 3, 641 | 4, 101 
| O0 USES EDS 19 28 || Santa Crus.............-. | 1, 928 2, 742 
Humboldt................ 179 FT ea) 39 39 
o EA A 40 42 || Sierra......... à ool 11 19 
ALICIA (4) 414 || Siskiyou...... CLE 3 5 
| i WS OGNI dame! 50 55 || Solano...........- aS SR 139 214 
PU ec R e MA 10 BD MITRA 229 322 
ELE DIA 118 122 || Sutter 28 x) 
n Angeles._.......-..-. 2, 355 4,614 Tehama 26 2) 
o 502 a 4 (4) Trinity... eene = aid 694 743 
Mari ALEA 1 C Mg uoo ae ear 1, 400 825 
Mendocino...........____ 34 58 Ags icici ocaciccsaasadís 312 1,036 
—— A 2 2 || Ventura...... ncmo ram 438 973 
e LE AD 33 |: POD OMEN CE Go 14 29 
|o A ERR 55 150 Other cou inti es pr : : 6, 835 11, 811 
|. PT SS 24 (0 CEA A Ml RT 
| EARL | 53 55 | DOM EEEN TEE ERF 33, 075 49, 842 


3 Includes stone used in cement and lime, 
3 Less than $1,000. 
3 Less than 1,000 short tons. 
4 ¡included with “Other countics” to avoid disclosing individual company confidential data. 
aan prorrateo Kern, Marin, Monterey, Napa, San Benito, San Francisco, Stanislaus, an counties 
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poultry grit, filler in paper, and mineral feed for animals. The in- 
creased tonnages of road material quarried from sandstone and mis- 
cellaneous stone deposits offset to some extent the lower quantity of 
granitic rock produced for the same use. Marble quarry operators 
experienced a year of high demand for blocks and slabs for interior 
use and crushed marble for roofing, terrazzo, and exposed aggregate 
in precast panels. Dimension granite quarried for architectural stone 
and industrial purposes increased by nearly 10,000 cubic feet compared 
with 1959. Output gains also were noted in the volume of dimension 
limestone prepared for building, and of limestone and slate for flag- 
ging. The tonnage of natural and artificially colored roofing gran- 
ules prepared from crushed stone and gravel during the year rose from 
328,000 tons in 1959 to about 404,000 tons. 


TABLE 15.—Stone sold or used by producers, by kinds 


{Thousand short tons and thousand dollars] 


Granite Basalt and related rocks Limestone ! 
(traprock) 


Sandstone 


Quantity Value Quantity Value Quantity Value 


mm i ——— 


A ses 2.618 $4, S34 9, 684 $11, 662 32, 583 $46, 108 
jp —Ó———— € 4,222 6, 630 8, 330 11. 402 41, 351 $3, 591 
iur ewes see se 3, 133 5, 688 8, 932 12, 987 32, 423 48, 345 
p m LA 2,758 4, 506 7, 124 12, 039 32, 134 49, 000 
joi prec E 3, 541 5, 626 8, 331 12, 748 33, 075 49, 842 


1 Includes limestone and oystershell used in cement and lime as follows (in thousand short tons and thou- 
sand dollars): 1956, 12,260 tons, $17,355; 1957, 11,861 tons, $16,489; 1958, 12,352 tons, $16,422; 1959, 13,663 tons, 
$16,628; 1960, 12,605 tons, $16,645, 

2 Includes light-colored volcanics, schist, serpentine, river boulders, and such other stone as cannot prop: 
erly bs classed in any main group; also murble (1956-60) and slate (1958-60). 


Sulfur.—Recovery of elemental sulfur as a byproduct of oil refining 
increased 7 percent over 1959. Total production from all major Cali- 
fornia refineries reached 88,936 long tons. The Modified Claus or 
Simon-Carves method generally was used for elemental sulfur recovery 
at refineries concerned, most of which were in the Los Angeles area. 
Refineries producing hydrogen sulfide reported a 16 percent increase 
in output. Recovery from stack exhaust gases at the Eelby smelter in 
Contra Costa County was 31 percent greater than in 1959. 

Production and shipments of sulfur ore increased 15 and 19 Pu 
respectively, compared with 1959. A high percentage of the tota 
output was mined at the Leviathan sulfur deposit, Alpine County, by 
The Anaconda Company. Four other mines, New Elgin, Colusa 
County ; Crater Sulphur, Inyo County ; and the S Bar S and Sulphur 
Bank, Lake County, yielded sulfur ores used to treat soils. Output 
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from the Leviathan mine was consumed in the producer's sulfuric acid 
plant in Nevada. 

Talc, Soapstone, and Pyrophyllite— Production and shipments of these 
minerals dropped 10 and 12 percent, respectively, below 1959 figures, 
and direct sales to consumers declined 7 percent. Approximately 87 
p of the combined outputs were mined from deposits in Inyo and 

an Bernardino Counties. These two counties were the source of all 
the tale produced. The soapstone production came principally from 
one deposit each in Amador, El Dorado, and Los Angeles Counties. 
Pyrophyllite was shipped mainly from one property each in Mono 
and San Bernardino Counties, and three in San Diego County. 'The 
ceramic industry consumed 50 percent of the total shipments. In de- 
E order of quantity consumed, insecticides, paint, paper, rub- 
ber, toilet preparations, rice polishing, asphalt, and textiles used the 
remainder. Only talc was reported to have been exported. 

Vermiculite.—California Zonolite Co. exfoliated crude vermiculite 
received from company mines in Montana at plants in Sacramento and 
Los Angeles Counties. In Orange County, Lahabralite Co. exfoliated 
crude vermiculite imported from Africa. The plant products were 
used principally for thermal and acoustical insulation, and as light- 
welght aggregate in plaster and concrete; however, some of the plant 
output was sold for use by nurseries for rooting cuttings and tubers, 
sprouting seedlings, and as a soil conditioner. The quantity of ver- 
miculite exfoliated was virtually unchanged from 1959, but unit values 
rose appreciably owing to increased sales for specialized uses. 

Water.—Pacific Gas and Electric Co. constructed and placed in serv- 
ice the first geothermal-electric power generating station in North 
America. The Geysers Tower Plant, Sonoma County, had a capacity 
of 12,500 kilowatts. Source of its power is natural steam recovered 
through a series of wells that provide the plant with 348? F. steam 
at the rate of 265,000 pounds an hour. Adequate steam has been 
developed to permit constructing a second plant of similar capacity. 

Possible sources of geothermal power for generating electricity 
were investigated by the Magma Power Co. at Casa Diablo IIot 
Springs, Mono County, northwest of Bishop, and in the Sulphur Bank 
area, Lake County. A geothermal area in Napa County was ex- 
plored by the Calistoga Power Co. 

Westinghouse Electric Corp. was awarded the contract for con- 
structing a 1 million gallon-per-day sea water conversion demonstra- 
tion plant at Point Loma, San Diego County. The plant represented 
a cooperative effort of the Office of Saline Water, U.S. Department 
of the Interior, and the State of California Department of Water 
Resources, and was expected to produce fresh water for about $1 per 
thousand gallons. It will use a multistage flash distillation process 
incorporating several features designed to permit flexibility for test- 
E for further improvements in economy. 

he Southern California Edison Co. completed an experimental sea- 
water conversion plant near Oxnard, Ventura County. The pilot 
plant consisted of a 26-stage flash evaporation unit that used nearly 
spent steam from the generating station turbines. It will supply 
technical and cost data for use in designing larger scale commercial 
units, 
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Other Nonmetals.—Some exploratory and assessment work was done 
at the Desert Rat claims, an aluminum silicate (abrasives) prospect 
a few miles southeast of Daggett, San Bernardino County, on the 
Camp Rock road. An amorphous silica property in the Castle Moun- 
tains southeast of Ivanpah was idle throughout the year. 

Sunray Mid-Continent Oil Co. carried out an extensive exploratory 
program in a relatively unexplored section of the Mojave Desert. The 
intensive search included core drilling in an attempt to find com- 
mercial saline deposits and other minerals. A laboratory trailer, 
equipped to conduct wet chemical analysis and with a petrographic 
microscope and a Geiger counter, accompanied the specially adapted 
shorthole drill-rig. The results of this search had not been reported 
at yearend. 

. K. Williams Co., the only producer of iron oxide pigments in 
California, operated a plant at Emeryville, Alameda County. Most 
of the output was manufactured brown, red, and yellow iron oxides 
made from steel scrap, using acids and caustics; however, small ton- 
nages of hematite from Arizona and limonite from Oregon were 
to produce natural brown iron oxide, venetian , and ocher 

igments. 
j o strontium minerals were produced. The Pan Chemical Co. 
celestite property in the Fish Creek Mountains, San Diego County, 
was idle throughout 1960; it had reported production in 1959. 

Several California chemical companies purchased phosphate rock 
from out-of-State producers and used the mineral chiefly in manu- 
facturing various grades of fertilizers. 

Wollastonite float was gathered near Midland, Riverside County, 
and shipped for use as ornamental and building stone. 


METALS 


Beryllium.—The Sorenson beryllium prospect in the Inyo Moun- 
tains, about 8 miles east of Lone Pine, Inyo County, was investi 
by the Bureau of Mines to obtain information on the beryllium 
mineralization in the area. The Bureau excavated 1,000 feet of 
trenches and took 200 channel samples. Results of this work indicated 
that beryl occurred disseminated and in widely separated, discontin- 
uous, narrow stringers. The White Caps Gold Mining Co. of Nevada 
obtained a lease and option to purchase the property. The company 
continued the investigations by core drilling and underground 
exploration. 

Chromite.—No chromite ore was mined or shipped in 1960. Chromite 
was eligible for Government assistance under the OME program, but 
the lack of a market for domestic ore discouraged exploration or 
development at California mines. 

Copper.—The output of recoverable copper was the highest since 
1947 and had the greatest total value since that date except for 1956. 
This high quantity and value resulted because the metal-mining in- 
dustry was strike-free and the unit price for the metal averaged 32.1 
cents per pound for 1960. Three mines yielded 94 percent of the near- 
record production. The major producer was Union Carbide Nuclear 
Co. at its Pine Creek mine (byproduct copper from tungsten ore), 
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Inyo County; followed by Celtor Chemical Corp. at its Copper Bluff 
mine (copper ore), Humboldt County; and Mountain Copper Co. at 
its Iron Mountain mine (copper precipitates from mine water of a 
pyrite ore-body), Shasta County. Although 11 other properties con- 
tributed to the total copper output, only 3 mines (copper), 1 each in 
Madera, Plumas, and Siskiyou Counties yielded more than 10 tons 
of recoverable metal. 


TABLE 16.—Mine production of gold, silver, copper, lead, and gine in 1960, by 
counties, in terms of recoverable metals 


Mines producing ! Silver (lode and placer) 


Gold (ode and placer) 


County 
Value 
AMINO. AAA = Y RP $2, 730 $2, 880 
AmAdOR A A 2, 590 19 
BU EREMO 1,995 16 
Cals Veras... 0...2... 1, 050 8 
E AAA 14, 735 46 
TV E A Se ee 8, 155 89, 061 
REM OEE UNA 9, 065 (3) 
Los Angeles. ................ A 5,110 17 
A A A Y ARES 875 687 
A RA 50, 680 (3) 
ya AN AN PESO, 4, 900 12 
eii E oseieorsckene 3, 570 (3) 
San Bernardino.........-.---| | 8| | 1| 27 910]|...........]...........- 
a 2, 766 
a RA 2 024 
a A 22, 754 
Stanislaue A I e manalleE 1 
Tuolumne...................] |  421...........- 
Undistributed €. ............. 41,615 
Total. oae ón 162, 710 
Total 
value 
Value Pounds 
DUO A A E A Nl obec ages 200 $5, 658 
PINON A INES ASI UE E PEA enm NE 2, 609 
BB AAA CIN AA (3) 2, 011 
AA IR A NORIA AN IIA AA AAA PE 1,058 
Lii | INE ES ESA AAA DOS AE ERA 14, 781 
IDV A R (0) 811, 600 231. 918 
yA A AO, ARI A A PRA A en 9, 065 
E PEO AAA A A AA EA IE 5, 127 
MONO. RM AAA 5, 500 2, 106 
a A (3) (3) 50, 680 
LA A MA A IEA AEREA A NOU SES 4, 912 
PIAS A o M AA TA EA A 3, 570 
San Bernardino.............- $1, 380 (3) 2, 290 
airo MIN 51, 360 3, 200 75, 570 
0 MAN A ARAU AA CAMA AE B81, 
SO Es el ec e carere t) MERE AE A receta tM 298, 589 
LI OO AAA NES MAIS, HOMER EPA EDEN 
TMU URE A E E IS. A O EA 49 
Undistributed 4. ............. 2,009,700 | 645,114 | 59,500 4, 121, 287 
Total. ....-..---------- 2,174,000 | 697,854 | 880, 000 119,970 | 5, 413, 449 


! Excludes itinerant prospectors, “snipers,” “‘high-graders,” and others who gave no evidence of legal 
right to property. 

3 From property not classed as a mine. 

d Figure withheld to avoid disclosing individual company confidential data; included with ‘‘Undistrib- 


í Includes Del Norte, El Dorado, Humboldt, Madera, Mariposa, Merced, Riverside, Sacramento, San 
, Trinity, and Yuba Counties and counties indicated by footnote 3. 
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Gold.—Total recoverable gold produced was 15 percent below the 
1959 figure. The decline was most pronounced in placer operations, 
in which 3.5 million cubic yards less material was washed. One of 
the two major placer gold operations treated 45 percent less material; 
the other washed about the same quantity as in 1959. There were 
eight more active placer properties in 1960, seven of which were drag- 
line operations. . 

Approximately 10,000 less ounces of gold was obtained from lode 
gold ores, but increased activity at copper, lead, and zinc mines that 
recovered gold as a byproduct more than offset that loss. f 

Iron Ore.—Less iron ore was mined than in 1959. Only one mine 
produced direct-shipping-grade ore, and only three mines were active. 
Shipments of usable iron ore were 8 percent above 1959, and the en- 
tire increase was credited to exported concentrate. Concentrate was 
produced only at the Eagle Mountain mine, Riverside County, and 
the Iron Age mine, San Bernardino County. Neither property 
yielded direct-shipping-grade ore. The Rusty Ridge open-pit iron 
mine near Paradise, Butte County, explored in 1959 by Standard Slag 
Co., yielded direct-shipping-grade ore in 1960 that was shipped for 
export. The company reported that economic grades of ore were 
exhausted in November, and the mine was abandoned. The blast 
furnaces of Kaiser Steel Corp., Fontana, consumed most of the Eagle 
Mountain output and iron ore from Nevada mines. Approximately 
one-third of the concentrate produced from Iron Age ore, by hand- 
sorting and magnetic separation, was sold for use in cement; the re- 
maining tonnage was consumed in open-hearth furnaces. The Port 
of Stockton received 678,710 long tons of iron ore from California 
and Nevada producers for export to Japan. ah 

Iron and Steel.— Production, shipments, and consumption of pig iron 
rose 24, 21, and 20 percent, respectively, above 1959 figures. Al- 
though California pig iron was produced only at the Kaiser Steel 
Corp. integrated steel plant in Fontana, Columbia-Geneva Division, 
U.S. Steel Corp., received pig iron at its Pittsburg works in Contra 
Costa County and its Torrance works, Los Angeles County, from 
company blast furnaces in Utah. At Niles, Pacific States Steel Corp. 
completed new fabricating facilities in July but the planned com- 
pletion of a blast furnace was delayed until mid-1962 or later. Beth- 
lehem Steel Corp. completed an H-iron plant at Los Angeles for direct 
reduction of iron ore. The plant operated experimentally late in 
the year, but results of the test runs were not available at yearend. 
The American Steel Rolling Mills, Inc., in Long Beach, was acquired 
by Texas interests. The new owner planned early completion of an 
automated plant to make reinforcing rod and expected to be in opera- 
tion early in 1961. The New Pacific Rolling Mills, Inc., placed the 
West Coast’s first stainless-steel plant in production at Cucamonga. 
Design capacity of this plant was 150,000 tons of rolled steel (bars, 
squares, flats, channel, and angles) per year. During the year Na- 
tional Steel Supply at Torrance added an experimental furnace for 
extremely high-temperature work. 
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TABLE 17.—Gold produced at placer mines, by classes of mines and methods of 


recovery * 
Material Gold recovered 
Mines | Washing 
Class and method Plants 
(dredges) 
Surfsce placers: 
Gravel mechanically handled: 
Bucketline ges: 
1051-55 (aversge).......... 6 16 49, 960 140, 668 $4, 923, 394 $0. 099 
1008 oa 2 cd cece: 3 10 36, 357 130, 631 4, 572, 085 . 126 
1901... oe a rom ERR 3 9 31, 043 117, 832 4, 124, 120 . 133 
js c M EOD CN E OE 3 7 27, 513 135, 540 4, 743, 900 . 172 
NOD E ee ecee rat 2 7 24, 528 103, 023 3, 605, 805 . 147 
1080. AA AS 2 5 21,020 89. 562 3, 134, 670 149 
Draeline dredges: 3 
1951-55 (average).......... 9 R 635 3, 259 114, 079 . 167 
1956. A eee SMS 7 7 328 871 30, 485 . 093 
1081: e cap ee re 4 4 261 759 26, 565 . 102 
¿AS 6 6 83 467 16, 345 . 197 
j| AAA 6 6 119 1, 405 49,175 . 413 
IE AAA A 13 14 111 1, 08] 37, 835 . 940 
Buction dredres: 
1961-55 (average).......... 7 7 70 292 10, 234 147 
19508... orem beac nk 2 2 24 27 . 040 
¡AER E PA PA AA PA AS z 
E. AAA A 2 2 14 490 . 223 
¿A 3 3 68 2, 380 . 359 
TU cis 2 2 (4) 5 175 . 583 
Nonfloating washing plants: 3 3 
1951-55 (average)......--.- 20 20 1, 796 62, 846 1.302 
o A ss eee css 18 2 2 1,624 56, 840 1. 583 
q ES 4 21 12 1, 549 54, 215 . 970 
MOSS oe ee ee ceenss 4 18 1 872 30, 520 593 
j|. c WE 3 11 2 1, 201 42, 035 . 326 
190... onLoeEz 2 6 8 365 12, 775 . 376 
Gravel hydraulically handled: 
1951-55 (average).......-.- Tila 97 857 12, 481 . 129 
1966. suo 0298525 BI: 9 101 535 . 989 
1967 MENDES ME Dg PEU NS 11 85 2,975 .271 
1008... eoo eroe Y 2s 7 166 5,810 824 
E ue ose ose ERIS BS A 4 50 1,750 . 417 
y A ere ara ee 4 AAA 1 11 385 . 996 
Small-scale hand method: ¢ 
1951 55 (average).........- 43: |. endi 80 1, 4^9 51, 408 640 
emo E qu 286 Y A 79 1, 029 36, 015 
199] oselesuoesiescue eie o, M E 36 1, 283 44. 905 1. 246 
19587.. .....--.----------- JU AN 49 1,177 41, 195 841 
AA 22 AAA $30 8 1, 146 3 40, 110 1. 405 
U Mdsriéand nacer p—— —G 26 |---------- 59 1,111 38, 885 617 
Drift: 
1961-55 (average, .....-...-...- 13 [aan 4 183 6, 419 1. 515 
CPE es ere RE IL |... 4 154 5, 740 1. 481 
|S.» EA A See es op a Tae 6:1. occ 3 109 3, 815 1.2 
MES RA B d ceeeü (9 27 945 27 
ANA AA ^O Tees HEN (9 9 315 1. 432 
MORE US FRETI Pdsstesinmll 1 44 1, 540 1.750 
Grand total placers: 
1951-55 (average) ...........- 109 AAA 50, 953 148, 024 5, 180, 861 . 102 
pio ROSE PERRO PNM rece T3. PA 36, 803 134, 447 4, 705, 645 . 126 
18] o oun eu uSET EUR 85. [..22sz2iz 31,356 121, 617 4, 256, 595 133 
MEN A ee ee ee E AA 27,655 133, 283 4, 839, 205 . 173 
> RR ee ce 421... $ 24, 691 $ 106, 902 8 3,741,570 8.152 
> AENA O oct 50 |.......-.. 21,201 92. 170 3, 226, 265 . 152 
DE- A. AE E S (°) 67, 963, 270 |1, 514, 452, 096 (9) 


3 For historical data by years, see Minerals Yearbook, Review of 1940, p. 219. 
pepe ine d prospectors, “snipers,” ''high-graders," and others who gave no evidence of legal 
pro y. 
aha commercia] rock plants and tunesten mines that produced byproduct gold from gravels; by- 
Product gold is included with gold recovered, but material treated and average value per cubic yard refer 
only to stright gol] dred7ing. 
!1ex than ee cubic yards. 
‘Includes ai] placer operations using power excavator and washing plants both on dry land; when the 
plant is a movable outfit, it is termed ‘‘dry-land dredce.” 
s Inciudes all operations in which hand labor is principal factor in delivering gravel to sluices, long tons. 
t Includes gold recovered by electrostatic separation; combined to avoid disclosing individual company 
csnfdential data. 


! Data not available, 
0615629 —901— —12 
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TABLE 18.—Mine production of gold, silver, copper, lead, and zinc, in terms of 
recoverable metals 


Mines. produe- | Material | Gold (lode and placer) Silver (lode and 


g? sold or placer) 
___ | treated 8 
Year (thou- 
sand Value 
Lode | Placer | short Troy (thousand 
tons) ounces dollars) 
1951-55 (average)..............- 145 109 369 264, 424 $9, 255 
EPPURE EL AEA aa 116 73 281 193, 816 6, 734 
SR A A A 118 55 204 170, 885 5, 981 
1004 2 oo A E 107 65 139 185, 385 6, 489 
e A A EA 73 42 142 4 145, 270 4 5, 084 
1900. 1. A ADA 83 50 157 123, 713 4, 330 
1848-1900. .... arces Mer repete (5) 105, 704, 647 | 2,401, 766 | 118, 924,380 | 06, 847 
Copper Lead Zinc 
ppe Total 
value 
Value Value Value (thou- 
Short (thou- Short (thou- Short (thou- sand 
tons sand tons sand tons sand dollars) 
dollars) dollars) dollars) 
1951-55 (average)..............- 616 $344 8, 953 $2, 781 6, 526 $1, 968 $15,171 
q RA AA AO 859 730 9, 296 2, 919 8, 049 2, 205 13, 487 
) |y AAA OE RUN 945 569 8, 458 989 2, 969 689 8,700 
A ne Om se in Seer fe enc eus 749 304 140 33 51 10 7 
1950: EA ES 663 407 227 52 78 18 45,717 
WG oes cs covevaRERR oru EcLRS 1, 087 698 440 103 465 120 5, 414 
1848-1960. .....................- 637,388 | 207,559 | 263,318 52,341 | 149, 949 35, 402 | 2, 793, 915 


1 Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings or slimes 
retreated; tungsten ore; and ore, old tailings, slag, flue dust, and pyritic ore residue shipped to smelters 
during calendar year indicated. 

i His itenerant prospectors, “snipers”, '*high-graders", and others who gave no evidence of legal 
ght to property. 

3 Does not include gravel washed. 

$ Revised figure. 

! Data not available. 


TABLE 19.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
types of material processed and methods of recovery, in terms of recoverable 
metals 


Type of material processed, and method Gold Silver Copper Lead Zine 
of recovery (troy (troy (pounds) | (pounds) | (pounds) 
ounces) | ounces) 
Lode: 
Amalgamation: Ore :2,................... 315, 368 2852 AA AAA AA 
Cyantdation: 
Ore 2 ewes A E Rear. 7, 604 24 415 AN AN A 
Old fallnp9e A A 9 90:5 OS AAA ee AA 
Total AA A ence ee 7,612 dio 4M AA A EE 
Tota! recoverable in bullion............. 22, 9*0 21:210 AAA A ite ua merid 
Concentration and smeltiug of concen- 
trates: Ore A 7,811 | 110,403 | 1, 934, 400 60, 100 623, 900 
Direct smelting: 
Ore sensas pt ee Lus c UA cate 321 33,042 79. 600 816, 700 306, 100 
Copper preclpitates........... l.l lll. 71 2, 907 150, 000 3,200 |........---- 
Old tailings me ror esser 351 BOO M AA AA EST 
duni cec 743 36. 402 239, 600 819, 900 306, 100 
P ) AAA A A A E cris 92, 179 5:609 AMA AI A 
Grand total..........--.------------ 123,713 | 179,780 | 2,174,000 | 850,000 930, 000 


1 Includes tungsten ore. 

3 Combined to avoid disclosing individual company confidential data. 
3 Includes gold recovered as ‘natural gold.” 

$ Includes tungsten ore concentrate. 
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TABLE 20.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
classes of ore or other source materials in terms of recoverable metals 


Gold Silver Copper Lead Zinc 
(troy (troy | (pounds) | (pounds) | (pounds) 
ounces) | ounces) 


eee | ete | es | ES D. eR ES 


27,559 | 29,384 500 5, 100 1, 700 
3,418 | 105,769 | 2,001,900 | 24.500 | 621,500 
2, 294 13; 355 800 | 235.000 
3, 087 29 | 18,484 10,800 | 562,000 | 299, 600 


—À———— | — À—— | — | ——M—— |———— — |.——————— 


156, 725 31,104 | 170,692 | 2,014,000 | 876, 800 930, 000 


ef i AS A Pu. | ee 
Pl | eS | | | ee 


71 2, 907 160, 000 3,200 lencia. 
359 AAA AA. ees EET 


— o PP | ee | — —— | — ——— | RR | 


430 3, 479 160, 000 3,200 lu 


——— ee ee eel 
po ns i, a, i A: a, 


31,534 | 174,171 | 2,174,000 | 880, 000 930, 000 
92, 179 A A A A 


— | QM ÀÓ——MÀÓ—— | M eg | e |. —————M— | ———————— | ———————— 


123,713 | 179,780 | 2,174, 000 | 880,000 930, 000 


! Detail will not necessarily add to total, because some rnines produce more than one class of material. 

1 Combined to avoid disclosing individual company confidential data. 

3 Tungsten-ore tonnage not included. 

‘From property not classed as a mine. 

$2] 100,670 cubic yards. Does not include material washed at commercial gravel plants to produce 278 
ounces of byproduct gold and 21 ounces of byproduct silver included in placer totals. 


Iron and Steel Serap.—Consumption of ferrous scrap in California 
dropped 10 percent below 1959; in contrast, pig iron consumption rose 
20 percent. Except for the Fontana plant of Kaiser Steel Corp., 
California steel mills used scrap (home-generated and purchased) for 
80 to 100 percent of their iron requirements. Home-generated fer- 
Tous scrap increased 11 percent over 1959 to 1,194,690 short tons, 
whereas purchased scrap declined 32 percent to 1,043,720 short tons. 
Exports were high for the year, particularly for the 4th quarter when 
Japanese interests contracted for 95 cargoes of iron and steel scrap. 
This was 30 cargoes above the previous quarter and the highest for 
any 3-month period since export was opened in 1953. Los Angeles 
No, 1 heavy-melting scrap closed the year at $29 to $30 per long ton; 
San Francisco, at $32. No. 2 bundles, the major product at most 
scrap yards, closed at $17 per long ton in Los Angeles and $18, in 
San Francisco. 


TABLE 21.—Ferrous scrap and pig iron consumption 


(Thousand short tons) 


Year Ferrous Pig iron Year Ferrous Pig iron 
scrap scrap 
1951-65 (average).......... 2, 529 1,203 || A 2, 127 
AA A 2, 789 1,431 UN AAA IA 2, 230 1,379 
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TABLE 22.—Ferrous scrap and pig iron, consumption by types of furnaces and 
miscellaneous uses 


(Thousand short tons) 
1959 1960 | 1959 1960 
Ferrous scrap and pig iron l Ferrous scrap and pig iron 
charred to— || charged to— 
Stee! furnaces: t | Miscellaneous uses: 3 

a I A 1, 865 1.670 a -ricaine 53 47 

Pig iron.............- 1,171 1, 340 | eo 
————— | Total serap......... 2, 2:0 2. 054 

Total..-.----.------ 3. 039 3.010 | Total pig iron...... 1,379 1, 650 


Iron furnaces: 3 Grand total........ 3, 659 3, 704 
a ge) A ns ee ee 359 337 
Pig iron.............- 208 310 
Total 567 647 | 
i 


1 Includes open-hearth, electric furnaces, and basic oxygen process. 
3 Includes cupols, air, and blast furnaces; also direct castings. 
3 Includes reroiling, copper precipitation, nonferrous, and chemical uses. 


Lead.—The out put of recoverable lead nearly doubled that of 1959. 
Lead and lead-zinc ores mined in Inyo County, principally at the 
Defense (lead) and the Santa Rosa (lead-zinc) mines in the Modoc 
and Lee districts, respectively, furnished 87 percent of the increase. 
Of the total recoverable lead produced, less than 4 percent was derived 
from sources other than lead and lead-zinc ores. 

Manganese.—Ore shipments were limited to low-grade manganese 
ores obtained from two mines in Stanislaus County and one in Tehama 
County. All shipments were consigned to an Arizona mill for up- 
ae Ultimate consumption, as concentrate, was in iron and 
Steel. 

Mercury.—Activity at mercury mines increased compared with 1959, 
despite a lower average unit price for the metal. The tonnages of 
ore mined and treated rose more than 4 percent above 1959, and pro- 
duction and shipments were up 10 and 9 percent, respectively. Al- 
though 56 operators at 41 properties contributed to the total, over 82 
percent of the output came from three operations—the New Idria 
mine, San Benito County; the Mt. Jackson, Sonoma County; and the 
Buena Vista, San Luis Obispo County. Six mines—one each in 
Kings, Lake, Santa Barbara, and Sonoma Counties, and two in Santa 
Clara County—produced 200 or more flasks. The remaining 32 mines 
and prospects yielded less than 200 flasks each. 


TABLE 23.—Mercury production, by methods of recovery 


Furnaced ! Retorted 
Oper- 
Year ating 
mines ‚Ore (short) Flasks ¡Ore fshort| Flasks 
tons) tons) 
1451-55 (average)........ 33 93. 001 7. 780 4. 063 
19565. cnn 71 76, 01 6. 991 9.312 
1357 ...-----.-------- 57| 115.134 | 13.722 | 10.506 
a -2---------------- 43 | 130.550 | 20.307 | 10. 471 
1959. rro 37 | 107.072 | 15.885 | 12.034 
1960. ...-.------------e 41 | 12.714 | 17,592 4,334 


! Includes ore and mercury from dumps not separable. 
2 Includes mercury recovered from miscellaneous dump material, placer, and cleanup operations. 
3 Value calculated at average New York price. 
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Molybdenum.—Production and shipments of molybdenite and powel- 
lite (combined) concentrates decreased 52 and 43 percent, respectively, 
below 1959. Both minerals were obtained as byproducts in the treat- 
ment of tungsten ores of the Pine Creek mine, Inyo County. All the 
molybdenite produced and about 10 percent of the molybdenum re- 
covered as powellite was shipped for export. The remaining molyb- 
denum recovered from powellite was sold for domestic consumption. 
Shipments were 46 percent above 1959, and yearend stocks were re- 
duced about 68 percent. 

Platinum-Group Metals.—T' wo major dredging operations, on the 
American and Yuba Rivers in Sacramento an Yuba Counties, re- 
spectively, obtained platinum as a byproduct in gold recovery. 

Rare-Earth Minerals.—The Molybdenum Corp. of America Moun- 
tain Pass barite-bastnasite mine in the Ivanpah Mountains, San 
Bernardino County, was active during the year. The extensive deposit 
was further explored by churndrilling, and the open pit was developed 
by stripping. Production of bastnasite concentrate, averaging 68 
percent rare-earth oxides, declined slightly from 1959, but shipments 
were more than three times those of 1959. The concentrate was proc- 
essed at company plants in Washington and York, Pa. The Desert 
Dominion Mining and Milling Co. xenotime property in northern 
Riverside County was idle. 

Secondary Nonferrous Metals.—An estimated 300 million pounds of 
nonferrous scrap valued at $30 million was consumed in California, 
a slight decline from the 1959 consumption. Lead, copper, and 
aluminum scrap comprised 85 oo of the total consumption, or 
44, 27, and 14 percent, respectively; the remaining 15 percent included 
zinc, antimony, magnesium, nickel, and tin. In 1960 California rated 
as a “plus” area with respect to aluminum, copper, and lead scrap, 
and a “minus” area with respect to zinc scrap. 

Plants in the Los Angeles area used most of the nonferrous scrap 
produced in consuming an estimated 85 percent of the copper and 
lead, and 97 percent of the aluminum scrap. 

Silver. —The 4-percent increase in silver output over 1959 was due 
chiefly to increased activity at lead and lead-zinc mines from which 
silver ores was recovered as a byproduct. Placer silver production 
represented only 3 percent of the total and was recovered as a co- 

roduct in placer gold mining. Approximately 76 pr of the 
ode silver was derived from copper ores mined in Humboldt and 
Siskiyou Counties, and tungsten, lead, and lead-zinc ores mined in 
Inyo County. 

Tungsten.—Four tungsten mines were active. The Pine Creek mine 
and mill, Inyo County, of Union Carbide Nuclear Co. was the major 
tungsten operation in the State. Late in 1959 the company added 
additional processing steps that resulted in production of high-purity 
ammonium paratungstate in 1960. New Idria Mining and Chemical 
Co. reactivated its Strawberry mine in Madera County, and operated 
about 3 months for rehabilitation. The concentrate produced was sold 
mostly to a New York buyer; a relatively small quantity was pur- 
chased by Union Carbide Nuclear Co. for its Pine Creek plant. The 
other two operators of tungsten properties, the Nichols mine in Inyo 
County and the Little Dutchman in Fresno County, also sold concen- 
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tratos to the Pine Creek operation. The Atolia tungsten mine, San 
Bernardino County, was inactive but stockpiled concentrate was sold 
to a New Jersey buyer. Late in the year, tungsten placer ground in 
the Atolia area was acquired by Metals and Petroleum Corp., Los 
Angeles. 

Uranium.—Commercial uranium ore was shipped from two prop- 
erties, one each in Lassen and Sierra Counties. The tonnage shipped 
was 19 percent below that in 1959, but the average U.O, content was 
higher, and the total value remained substantially the same. The 
Lasen County ore was processed in Utah; the Sierra County ore was 
consigned to an Oregon plant. 

Zinc.—Recoverable zinc output increased nearly sixfold over that in 
1939. Must of the increase was credited to byproduct recovery from 
copper ore of the Copper Blut mine. Humboldt County: however, 
matuction at the Santa Rosa mine, Inyo County, was more than 
double that in 1959. Copper and lead-zinc ores were the source of 99 
percent of the total zine output, Lead. tungsten, gold. and silver ores 
aminel furnished the remaining 1 percent. 
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Pits in the Irvington, Livermore, and Sunol areas and a sand dredge 
operation near Alameda were additional sources of sand and gravel. 
Nearly 500,000 tons of crushed basalt was quarried by Gallagher & 
Burk, Inc., at its Leona operation near Mountain Boulevard, Oak- 
land, and used principally for road base and fill. Sandstone and 
miscellaneous stone were produced from quarries in the San Leandro 
and Hayward areas for the same uses by Castro Valley Rock Co., 
East Bay Excavating Co., Inc., La Vista Quarries, and San Lean- 
dro Rock Co. Lowrie Paving Co. mined fire clay for foundry use 
at the underground workings of the Tesla deposit near Livermore 
until the end of July, when the operation was shut down indefinitely. 
Miscellaneous clay was dug from a deposit 3 miles west of Liver- 
more by E. H. Metcalf Materials, from open pits near Fremont by 
California Pottery Co. and Interlocking Root Tile Co., and from 
the workings of Kraftile Co. 2 miles from Niles on the Niles-Alva- 
rado road. The clays were sold or used for stoneware, heavy clay 
products, and architectural terra cotta. 


TABLE 24.—Value of mineral production in California, by counties 


1960 Minerals produced in 1960 in order of value 

Alameda......-......| $20,527, 931 $19, 720,317 | Sand and gravel, salt magnesium compounds, 
stone, lime, bromine, clays, gem stones. 

o ll... (1) () Eur ore, sand and gravel, silver, gold, stone, zinc, 

Amador. ............. 1, 396, 203 1,656, 175 | Sand and gravel, coal (lignite), clays, stone, soap- 
stone, gold, silver. 

> 2... 3 3, 277, 509 4, 945, 328 Natural gas, san'l and gravel, stone, iron ore, gold, 
zinc, gem stones, silver, lead. 

Calaveras._........... 15, 094, 715 13, 583,617 | Cement, stone, sand and gravel, clays, gold, gem 
Stones, Silver. 

si AAA 3 1, 646, 107 2,716,275 | Natural gas, sand and eravel, sulfur ore. 

Contra Costa. ........ 3 3, 694, 333 3, 654, 402 | Stone, natural gus, peat, sand and gravel, clays. 

Dei Norte......------ 410, 731 245, 570 | Sand and gravel, stone, copper, silver. 

Dorado..........-- 3, 148, 051 1,991,850 | Stone, lime, sand and gravel, soapstone, gem stones, 
gold, lead, silver, zinc. 

Freano_........-......| 397, 445, 828 88, 206,896 | Petroleum, natural gas, natural gas liquids, sand 
and gravel, stone, clays, gold, tungsten, pumice, 
mercury, asbestos, silver. 

e o DOO 3 8, 397, 127 8, 560,622 | Natural gas, sand and gravel, stone. 

Humboldt............ 2 1,734, 505 2, 565, 884 | Sand and gravel, copper, natural gas, stone, gold, 
zinc, silver, lead, we stones. 

Inperial............. 3 3, 368, 440 2,302,673 | Gypsum, sand and gravel, pumice, stono, mica 
(scrap), gem stones. 

Ine. s ce 8, 710, 106 10,956, 725 | Tungsten, sodium carbonate, molybdenum, tale, 

à pyrophyllite and soapstone, boron minerals, 
Stone, copper, sand and gravel, pumice, pumicite 
and voleanie cinder, perlite, lead, silver, clays, 
zinc, sulfur ore, gold, gem stones. 

Ce 2 343, 221, 896 350, 477, 295 | Petroleum, boron minerals, natural gas, natural-gas 
liquids, cement, stone, sand and gravel, gypsum, 
sodium sulfate, salt, clays, pumice, carbon di- 
oxide, gold, gem stones, mercury, diatomite, 
barite, silver. 

lC. T MNA 3 13, 755, 413 12, 728, 648 | Petroleum, natural-gas liquids, natural gas, sand 
and gravel, Ey jounk mercury, stone. 

Lis osos v s 945, 993 681,830 | Sand and gravel, mercury, pumice, pumicite and 
volcanic cinder, sulfur ore, stone, gem stones. 

Li .......... 278, 481 367,885 | Sand and gravel, stone, volcanic cinder, uranium, 
gem stones. 

Los Angeleg........... 3 243, 342, 097 236, 758,913 | Petroleum, natural gas liquids, sand and gravel, 
natural gas, stone, cement, clays, iodine, soap- 
stone, gold, gem stones, silver. 

Madera ooo 3 1, 518, 324 1,307,374 | Natural gas, stone, tungsten, pumice and pumicite, 
sand and gravel, copper, clays, gold, silver. 

Marin... ee 1, 478, 499 2, 006, 588 | Stone, sand and gravel, clays, mercury, gem stones. 

MED o 158, 926 169,745 | Sand and gravel, gold, stone, silver, ger stones. 

Mendocino A 769, 465 671,974 | Sand and gravel, stone, mercury, gem stones. 

Meraed, -0-2-2 1, 387, 326 1, 201, 523 | Sand and gravel, gypsum, gold, silver. 

M — E 683, 649 | Sand and gravel, peat, pumice and volcanic cinder, 


Bee footnotes at end of table. 


gem stonos, stone. 
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TABLE 24.—Value of mineral production in California, by counties—Continued 


County 1959 1960 Minerals produced in 1960 in order of value 

MONO dices $1, 009, 385 $819, 621 | Pumice and volcanic cinder, sand and gravel, py- 
rophyllite, clays, gold, lead, silver, gem stones. 

Monterey............. 3 28, 003, 049 28, 636, 583 | Petroleum, magnesium compounds, lime, sand and 
gravel, stone, natural gas, feldspar, salt, gem 
stones. 

Napa................. 861, 769 839,321 | Stone, sand and gravel, diatomite, mercury, asbes- 
tos, perlite, gem stones. 

Nevada............... 1, 247, 906 484, 466 Sand and gravel, gold, stone, barite, silver, lead, 
zinc, copper. 

Orange............... 3 113, 430, 116 104, 894, 772 | Petroleum, natural gas liquids, natural gas, sand 
and gravel, clays, stone, salt, lodine, peat, gem 
stones. 

Plica cs 1,140,315 1,187,301 | Sand and gravel, clays, stone, gold, silver. 

Pluinas............... 218, 818 262, 806 | Sand and gravel, stone, volcanic cinder, copper, 


gold, silver. 

Riverside. ............ 3 37, 408, 350 36, 692, 145 | Iron ore, cement, sand and gravel, stone, clays, 
gypsum, at, wollastonite, petroleum, gem 
stones, gold, copper, silver. 


Sacramento........... 3 17, 062, 684 19, 763, 249 | N iin gas, sand and gravel, gold, clays, platinum, 
silver. 

San Benito. .......... 3 8, 624, 419 8,116,650 | Cement, mercury, petroleum, stone, natural gas, 
sand and gravel, clays, gem stones. 

San Bernardino....... 3 85, 216, 308 83,089, 092 | Cement, boron minerals, sodium carbonate, stone, 


sodium sulfate, potassium salts, sand and gravel, 
salt, talc and edad lithium, clays, calci- 
um chloride, lime, bromine, iron ore, petroleum, 
volcanic cinder, tungsten, rare earths, barite, 
natural gas, gem stones, silver, lead, fluorspar, 
copper, feldspar, gold, zinc, masonry cement. 


San Diego...........- 2 14, 479, 254 11, 584, 204 | Sand and gravel, stone, magnesiura compounds, 
A lime, clays, pyrophyllite, gem stones, gold, 
ver. 
San Francisco......... 280, 062 Stone, sand and gravel. 


1 

San Joaquín. ......... 2 4,049, 507 5,844, 513 | Natural gas, sand and gravel, clays, stone. 

San Luís Obispo...... 2 9, 819, 791 8,174,877 | Petroleum, stone, sand and gravel, natural-fas 
liquids, mercury, natural gas, gypsum, clays, 
gern stones. 


8an Mateo............ 3 13, 142, 472 11,683, 004 | Cement, stone, salt, magnesium compounds, petro- 
leum, clays, sand and gravel, natural gas. 
Santa Barbara........ 3 89, 876, 893 90,098,632 | Petroleum, diatomite, natural gas, natural-gas 


liquids, sand and gravel, stone, mercury, gypsum, 
gem stones. 


Santa Clara........... 3 29, 425, 051 27, 220, 555 | Cement, stone, sand and gravel, mercury, clays, 
SA masonry cement, petroleum, gem 
stones. 

Santa Cruz........... 10, 069, 197 10, 610, 852 Cen stone, sand and gravel, clays, potassium 
salts. 

Shasta................ 2, 137, 663 2, 242, 136 | Sand and gravel, pyrites, copper, stone, gold, vol- 
canic cinder, silver, lead. 

es 2.a 979, 641 771,051 | Gold, sand and gravel, stone, silver, uranium, zinc. 

Biskiyou.............- 1, 363, 752 1, 508, 718 | Sand and gravel, pumice and volcanic cinder, gold, 
silver, copper, stone, gem stones. 

Rolano................ 3 9,178, 305 11,974, 518 | Natural gas, clays, stone, sand and gravel, petro 
leum, Selita 

Sonomn............... 2 2. 676, 569 3,073, 831 | Sand and gravel, mercury, stone, natural gas, clays, 
gem stones. 

Stanislaus. ........... 2 797, 095 801,042 | Sand and gravel, clays, manganiferous ores, stone, 
gold, mercury, silver. 

Butter. ow siue 2 600, 532 698, 533 | Natural gas, sand and gravel, clays, stone. 

Tehama.............- 3 611,063 1,356, 970 | Sand and gravel, natural gas, stone, volcanic cinder, 
gem stoncs, manganiferous ores. 

Trinity e cocco 1, 366, 674 997,898 | Stone, sand and gravel, mercury, gold, volcanic 
cinder, silver. 

Tulare...............- 2 3, 189, 521 4,150,293 | Natura! gas, sand and gravel, stone, barite, petrole- 
um, clays, gern stones. 

Tuolumne............ 1, 257, 348 1, 632, 817 Stone. line, sand and gravel, gold, gem stones, 
silver. 

Ventura.............- 3 158, 179, 134 148, 035, 824 | Petroleum, natural gas, natural-gas liquids, sand 
and gravel, stone, clays, gypsum. 

VOI (') (1) Sand and gravel, natural gas, mercury. 

MUDO casados 23,617, 599 3, 199,535 | Gold, sand and gravel, stone, clays, platinum, 
silver, copper. 

Undistributed 2....... 2 4,707, 954 2, 797, 148 

Total *.......... 2], 433, 626, 000 | 1, 402, 214, 000 


dd withheld to avoid disclosing individual company confidential data; included with “Undis 
uted.” 

3 Revised firure, 

3 Includes gem stones, gold, mercury, and silver that cannot be assigned to specific counties and value 
indicated by footnote 1. 

* Total adjusted to eliminate duplicating value of clays and stone used in manufacturin cement and lime. 
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Crude salt was harvested from several thousand acres of ponds by 
solar evaporation, and washed and refined at four plants in the 
county. Isle Salt Co. operated two plants at Newark, and one at 
Mt. Eden, and sold crude salt to another Newark refinery. Oliver 
Bros. Salt Co. also operated a plant at Mt. Eden. Salt-works bit- 
terns from the Newark plants were piped to the nearby chemical 
plant of Mineral Products Division, Food Machinery Corp., and proc- 
essed to yield magnesia, synthetic gypsum, and byproduct ethylene 
dibromide. Dolomite from the company quarry in San Benito County 
was burned and used to precipitate the magnesium hydroxide. 
Fibreboard Paper Products Corp. in Emeryville used purchased mag- 
nesium hydroxide for manufacturing insulation. The company also 
calcined crude gypsum from Nevada at Newark for use in wallboard 
and other gypsum products. At Berkeley, Philadelphia Quartz Co. 
used purchased magnesite and brucite in producing dto magne- 
sium sulfate. 

Judson Steel Corp. in Emeryville and Pacific States Steel Corp. in 
Union City operated open-hearth furnaces, using iron and steel scrap 
as the source of metal. The latter company’s planned completion 
of a blast furnace was delayed until mid-1962, but new fabricating 
facilities were completed in July. Brush Beryllium Co. placed its 
new fabrication plant in operation at Hayward, using eastern beryl- 
lium meta] to produce machined components for atmospheric and 
space vehicles and nuclear applications. 

Custom grinding plants (nonmetallic minerals) were operated in 
Berkeley by Industrial Minerals & Chemical Co. and Yuba Milling 
Co., Division of Metals Disintegrating Co., Inc. The Chemical & 
Pigment Co. ground purchased metallic and nonmetallic minerals 
in Oakland. In Emeryville, C. K. Williams Co. produced synthetic 
and natural iron oxide pigments. Raw materials for the natural 
pigments were obtained from out-of-State sources. 

Alpine.—A high percentage of the sulfur ore produced in California 
during 1960 was obtained from the Leviathan mine near Marklee- 
ville by The Anaconda Co. The crude ore was trucked to the pro- 
ducer's copper-leaching plant in Nevada and was used in makin 
sulfuric acid. Virtually the entire sand and gravel and decompose 
granite output, was used by contractors for the U.S. Forest Service on 
agency roads or in constructing new sections of State Highway 89 
near Picketts. 

Claude B. Lovestedt worked the Zaca mine, 6 miles southeast of 
Markleeville, near Highway 89. The silver ore was shipped to the 
Selby smelter, Contra Costa County, for recovery of silver, gold, and 
lead. Some recoverable zinc was contained in the ore. About 485 
feet of tunnel was rehabilitated during the year, yielding 100 tons 
of development work. 

Amador.— Sand produced near Ione by Owens-Illinois and Ione Clay 
& Sand Co. was used in glass, firebrick, and flue lining. Paving 
sand and gravel was produced by crews of the Amador County Road 
Department and by a contractor for the State on Highway 88. Har- 
bison-Walker Refractories Co. worked the Custer quarry south of 
Ione for quartzite used in silica brick. More than 1,000 tons of dimen- 
sion building stone and roofing granules was produced by Sierra 
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Madre Stone Co. from its quarry near Volcano. State highway main- 
tenance crews mined granite for fill. 

Lignite mined near Ione by American Lignite Products Co., Inc., 
was processed in the company's Buena Vista plant to recover montan 
wax and various byproducts. Fire clay was shipped from deposits 
in the Jone area and from stockpiles by Gladding, McBean & Co., 
Pacific Clay Products Co., Ione Clay & Sand Co., and Harbison- 
Walker Refractories Co. This last company planned to acquire the 
Winter clay pit 3 miles northwest of Ione, effective January 1, 1961. 
Most of the clays mined in the Tone area were used in refractories and 
heavy clay products, but one company sold clays for use in pottery, 
as a carrier in insecticides, and for filler uses. Soapstone mined on 
the Rancheria property, near Sutter Creek, by Industrial Minerals $ 
Chemical Co. was ground in the producer's Sacramento County mill 
for consumption in insecticides and rubber. 

Three lode gold prospects, two near Pioneer and one near Enter- 
prise, were the sources of gold ore mined and treated to recover 
gold and silver. Cleanup operations at two gold properties, one each 
near Jackson and Pine Grove, yielded a few ounces of gold and silver. 
A relatively small quantity of gold was produced from bench gravel 
worked by hydraulic methods on the Lancha Plana placer claims in 
Jackson Valley. 

Butte.—Although the number of producing dry-gas wells was vir- 
tuall unchanged from 1959, gas production rose 29 percent. The 
number of proved productive areas increased slightly and all gas fields 
in the county except the Llano Seco field had increased output. The 

atest percentage increase in production occurred at the Schohr 
anch field (three wells). The Wild Goose field was the fifth largest 
dry-gas producer in the State. 
ncreased quantities of sand and gravel were needed to meet re- 
quirements of public works projects conducted in preparation for 
constructing the Oroville Dam and for highway reconstruction and 
resurfacing near Gridley, Chico, and Oroville. Producers in the area 
reclaimed these materials from old dredge and hydraulic tailings and 
from stream bed gravels in Dry Creek and the Feather and Sacra- 
mento Rivers. Output was used mostly for structural and pavin 
purposes, Basalt rock and miscellaneous stone were quarried an 
prepared by State and County road crews for highway maintenance. 

The extensive exploration and development carried on by Standard 
Slag Co. in 1959 at the Rusty Ridge iron property in the Table Moun- 
tain area yielded more than 10,000 tons of shipping grade ore in 1960. 
The output was exported. The deposit proved to be a pocket that was 
exhausted of economic-grade ore during the year, and the mine was 
abandoned. Stream gravels near the junction of the south fork and 
middle fork of the Feather River yielded gold and silver. Gold ore 
from the Hungry Jack mine near Big Bend contained recoverable 
gold and silver. The Silver King & Queen lead-zinc claims in the 
Philbrook Reservoir area were the source of small quantities of 
gold, silver, lead, and zinc, 

Calaveras.—General use, moderate heat, high-early-strength, and 
pe cements were produced in the five-kiln wet-process plant of 

alaveras Cement Co. at Kentucky House, south of San Andreas. 
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Bulk and bag shipments were made by truck and rail to California 
markets and .to distributors in Nevada and Oregon. Considerable 
development was conducted at two quarries near San Andreas where 
the company obtained limestone used in cement. Rough dimension 
stone was quarried near Mokelumne Hill by Harley H. Kreth. Alta- 
ville Aggregates worked the Peirano quar to produce roofing 
granules. County road crews obtained stone from the Amelia Meuli 

allecite and the Elma Clark quarry south of Wilsey- 


quarry near V 
ecomposed granite 


ville. State highway maintenance crews quarried 
for fill. 

Silica sand was prepared for the glass industry by Pacific Clay 
Products Co. at Camanche; flotation was used to contro] the feldspar 
content. Sand and gravel was produced and prepared for building 
and paving at the Neilsen Gravel Plant, San Andreas, and by crews 
and contractors of the County and the U.S. Forest Service. The 
largest clay and shale operation in the county was southeast of San 
Andreas, where these materials were mined for use in portland ce- 
ment. Fire clay and miscellaneous clay were hauled from stock- 
n maintained by Pacific Clay Products Co. at its Camanche, 

nyder (Buena Vista), and Valley Springs operations, and by Cali- 
fornia Pottery Co. from Valley Springs. The clays were used in 
manufacturing heavy clay products. Cleanup operations at placers 
in the Angels Camp and Campo Seco areas yielded a few ounces of 

ld and silver. Gold ore shipped from the Tom Smith prospect near 

heep Ranch contained recoverable gold and silver. 

Colusa.—Dry-gas production rose 78 percent above 1959. Several 
new discoveries were made during the year: By Western Gulf Oil Co. 
(Buckeye field) on January 1, Universal Consolidated Oil Co. (new 
pool in Compton Landing field) on September 26, Cameron Oil Co. 
(Forbes pool in Grimes field) on January 11, Occidental Petroleum 
Corp. (Grimes West field) on December 5, and Gulf Oil Corp. (Kirk 
field) on October 18. The Grimes West field appeared to be the most 
productive of these discoveries with an initial flow on December 7 of 
17,250,000 cubic feet. Total depth of the well was 8,263 feet with 
p at 7,645-7,656 feet. The productive zone was Upper 

retaceous sands. The Arbuckle field was the most active gasfield 
with 10 new well completions; Kirkwood had three new completions; 
Grimes, five and Buckeye, six. 

Sand and gravel was produced principally by crews and contractors 
of the county highway agency and the California Division of High- 
ways. The materia] was used in reconstructing and resurfacing roads 
In the Grimes, Maxwell, and Williams areas. Commercial concrete 
batch plants were operated in the Williams area by Goforth Bros. 
and Cortena Rock Products Co., who obtained sand and gravel from 
nearby pits, creek beds, and river bars. A small tonnage of sulfur 
ore was mined at a property near Wilbur Springs and was used as a 
soil-conditioner. 

Contra Costa.—Basalt was obtained from the Tunnel Rock quarry 
hear Orinda; sandstone and quartzite, from surface and underground 
workings near Richmond and Pacheco; and miscellaneous stone, from 
a large quarry near Clayton. Major producers of stone were Pacitic 
Cement & Aggregates, Inc., and Henry J. Kaiser Co. in the Clayton 
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area, and Blake Bros Co. in Richmond. Most of the stone was used 
for riprap. concrete aggregate. and road base material. Sand was dug 
from pits near Cowell and Antioch and dredged from San Francisco 
Bay, chiefly for building. paving. ard railroad ballast. Clays were 
mined by Port Costa Brick Works ard United Materials & Richmond 
Brick Co. in the Port Costa and Richmond areas, respectively, and 
used in manufacturing brick. Kaiser Gypsum Co. in Antioch calcined 
crude gy psum imported from Mexico for use in manufacturing various 
gypsum products. The crude mineral was also consumed as a retarder 
in portland cement and as a filler. In the same plant the company 
expanded crude perlite purchased from a Nevada producer. 

One of the State's outstanding dry-gas finds was the McCulloch- 
Duarte No. 1 about one-half mile south of production in the Los 
Medanos field in a new fault block. Discovery was made between 3.890 
and 4.225 feet with a calculated free flow of 170 million cubic feet. 
The initial measured flow was 1.900.060 cubic feet through 15-inch 
bean. Production came from sands of Eocene age. Petroleum coke 
from refineries at Ávon and Rodeo increased substantially above 1959. 
At yearend. new hvdrogen-treating facilities were under consideration 
at major company refineries. Recovery of hydrogen sulfide at these 
refineries increased 19 percent over 1959, and elemental sulfur pro- 
duction rose 18 percent. Peat dredging in the San Joaquin River 
delta vielded a relatively large tonnage of reed-sedge peat, about half 
of which was packaged and sold as a soi] conditioner. The value 
was up 27 percent from 1959. 

Del Norte.—Sand and gravel for building and paving was obtained 
from stream-bed deposits along the Smith and klamath Rivers, and 
was prepared by crews and contractors for Government agencies 
for road construction and maintenance from sources in the same areas. 
Miscellaneous stone quarried near Crescent City and in other places 
in the county was used as riprap and roadstone in State and county 
projects. 

A few tons of ore from the IIiouchi prospect in the Myrtle Creek 
area, east of Crescent City, contained small quantities of recoverable 
copper and silver. 

El Dorado.—An appreciable quantity of granite was quarried and 
much of the output was used in the Upper American River Project 
of the Sacramento Municipal Utility District ; however, road improve- 
ments on Ilighways 50 and 89 and in the Georgetown and Pilot Hill 
areas also required impressive tonnages. Limestone was produced 
ut two surface and two underground operations for consumption in 
glass and lime manufacture, sugar refining, metallurgical processes, 
for concrete and asphalt aggregate, as a filler in fertilizer, and for 
whiting and roofing granules. California Rock & Gravel Co. quarried 
limestone near Cool. Diamond Springs Lime Co. produced quicklime 
and hydrated lime, using an oil-fired rotary kiln and continuous hydra- 
tor and stone from its Mountain and Diamond Springs quarries. The 
Mountain underground quarry near Auburn was mined by room and 
pillar. El Dorado Limestone Co. also worked an underground lime- 
stone quarry near Shingle Springs by shrinkage stoping. Dimension 
building stone was quarried southeast of Placerville by Sierra 
Placerite Corp. At its underground workings in Chili Bar, Placer- 
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ville Slate Products Co. mined a substantial tonnage of slate, which 
was crushed for granules or ground for rock flour. Mine development 
included about 200 feet of tunneling. Sand and gravel for building, 
paving, and fill was produced by commercial operators near Placer- 
ville and by crews and contractors for Government agencies. The 
quantity of lightweight aggregate required for construction projects, 
principally in the Lake Tahoe area, was obtained in EE 
California and Nevada Counties. Pacific Clay Products Co. mine 
soapstone at its Shrub deposit south of Shingle Springs and shipped 
tlie crude mineral to grinders in the San Francisco Bay area. 

Cleanup at the Hazel Creek lode-gold mine near Pollock Pines 
yielded relatively small quantities of gold, silver, lead, and zinc. The 
Hazel Creek mill, burned early in 1959, was not rebuilt. Develop- 
ment was carried on at the Yellow Jacket gold property near Kelsey, 
but no production was reported. Prospectors recovered a few ounces 
of gold and silver from stream gravels along the American River. 

Fresno.—Crude oil production declined 6 percent from 1959. In 
1960, 18 dry holes with a total footage of 122,554 feet were drilled, 
compared with 25 dry holes and 202,755 feet in 1959. Although a 
new poo] wildcat was brought in by Leda Petroleum on June 27 in the 
Guijarral Hills field, oil-well completions were comparatively few. 
At the southeast end of the Helm field, oil was obtained 1,700 feet 
west of the nearest producer at a depth of 6,853 feet with an initial 
flow of 144 barrels daily. The southeast Burrel area was extended 
2,100 feet northeast when Arrowhead Exploration Co. completed two 
producers. Shell Oil Co. drilled 30 comparatively shallow holes on 
its leases in the Coalinga field emphasizing the increased trend toward 
developing heavy oil with the aid of bottom-hole heaters. Such 
heaters use electric heating elements to raise the temperature of oil 
adjacent to the hole walls and thus to increase flow. 

Although oil zone natural gas production was down 8 percent, 
dry-gas output was more than double that of 1959. Socony Mobil 
Oil Co., Inc., processed wet gas in one plant at Burrel and one near 
Avenal. Wet gas also was processed in two plants at Coalinga, one 
each by Standard Oil Co. and Union Oil Co. Production from these 
four plants was down 30 percent in total natural gas liquids, but LP- 
gas output increased 24 percent. Union Oil Co. increased plant 
capacity for butane-propane mixture 7 percent during the year. 

Sand and gravel was produced from pits near Coalinga, Fresno, 
Friant, Pinedale, and Sanger for structural and paving uses by com- 
mercial operators, and for maintenance of roads by crews and contrac- 
tors for Government agencies. Paving requirements were lower than 
in 1959 as road construction and resurfacing operations were limited 
to relatively small projects near Mendota, Fresno, and Academy. Di- 
mension stone for monumental use was quarried near Academy by 
Superior Academy Granite Co. Decomposed granite and miscella- 
neous stone obtained near Sanger were used as roadstone and fill. 
Maintenance crews of the U.S. Forest Service produced some stone 
for riprap. Miscellaneous clay was dug from deposits near Fresno 
and used in manufacturing heavy clay products by Craycroft Brick 
Co. The South Dome pumice deposit east of Friant yielded over 
1000 tons of the material for lightweight aggregate. In March, 
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Fresno Perlite Corp. began operating a new perlite-expanding plant 
to replace one that burned in 1958. Johns-Manville Corp., National 
Milling & Mining, and Union Carbide Nuclear Co. explored chryso- 
tile asbestos deposits in the same general area northwest of Coalinga. 
The first two shipped small tonnages to company mills for testing; 
the third shipped to an out-of-State processing plant. 

Several sand and gravel producers, who worked deposits by drag- 
line along the San Joaquin River, recovered notable quantities of gold 
and silver. Old bricks from the furnace at the Archer mine north- 
west of Coalinga were furnaced at New Idria, San Benito County, 
to yield a few flasks of mercury. 

Glenn.— Humble Oil Co. made a new gasfield discovery (Angel 
Slough) about 31% miles east of Princeton. Initial flow was 2,350,000 
cubic feet at 500 pounds pressure from a 13-foot interval bet ween 2,383 
and 2,396 feet. Total depth was 7.019 feet, and the hole was plugged 
at 3,710 feet. The well was completed on June 18. Five new wells 
were completed during the year. The Beehive Bend gasfield again 
was a leading producer in the State. Although the main area of 
this field had a production loss of 8 percent, output from the Willows 
area was up St percent compared with 1959. The total dry-gas 
yield for the county was 5 percent below 1959. 

Nearly 144.000 tons of gravel was produced from the Wyo pit for 
use as railroad ballast by Southern Pacific Co. Commercial sand and 
gravel plants were operated near Orland by Mack Rock & Sand Corp. 
and Orland Sand & Gravel Co. Both companies worked the Ston 
Creek stream bed. The Willow Creek deposits were worked by Wil- 
lows Ready Mix Sand & Gravel Co. and by County road maintenance 
crews. Miscellaneous stone was quarried and prepared for a road 
project by a contractor for the U.S. Army Corps of Engineers. 

Humboldt.—Highway and bridge construction near Dyerville, 
Bridgeville, Weitehpec, and between Eureka and Fortuna, required 
large tonnages of stone and sand and gravel compared with 1959 
demands for these materials. Virtually all the stone quarried was 
used for riprap in embankments Sand and gravel was produced 
principally from stream-bed deposits along the Eel, Van Dusen, and 
Mad Rivers. Major commercial producers operated established 
preparation plants near Arata and Fortuna. Permanente Cement 
Co. established a bulx-cement-distribution faciliry at Eureka to serve 
consumers from Garberville north into Oregon with cement shipped 
by rail from the company plant at Permanente. 

A new gasñeld discovery (Table Blut) was made June Y by Zephyr 
Oil Co. about 2 mies north of Loleta. Total depth was 5,652 feet; 
production came from the 62-foor interval immediately above bottom. 
Initial fow was only 530,000 eubie feer, but on June 19 the flow in- 
creased to 1290600 eubie feet at 1.500 to LS pounds per square 
Inch pressure through a one-eighth inch bean. Total gas production. 
eniety from the Eureka gasten, decreased 6 percent from 1959, 

Tre Copper B':: mine near Hoona was the only active lode mine 
in the county. Celtor Chemical Coro. mired copper ore from this 
property ard processed it in the company mil beginning in April. 
Concent rite was shipped to smelters in Mortara, Washington, Idaho. 
and Caufornia. The Copper Blug mine supplied a high percentage 
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of the State's recoverable zinc, in addition to important quantities of 
copper, gold, and silver and several tons of lead. At the mine the 
company carried on development that included longhole drilling, 
drifts, and raises, and resulted in more than 8,500 tons of stock- 
piled development rock. A token quantity of gold was recovered from 
a few thousand pounds of ore at a prospect near the Klamath River 
northeast of Orleans. 

Imperial.—U.S. Gypsum Co. worked its multiple bench gypsum 
mine in the Fish Creek Mountains and hauled the crude mineral to 
the company's gypsum products plant in Plaster City. 

Crews and contractors of State and county road agencies produced 
more than half the county sand and gravel output. Deposits along 
the New and Alamo Rivers near Brawley, El Centro, and Holtville 
supplied commercial plants with sand and gravel for aggregate used 
chiefly in building construction and irrigation systems. Basalt rock 
from the Navajo quarry near Coyote Wells was prepared for roofing 

anules. Granite produced at the Mt. Signal quarry and the Pilot 

(nob quarto (near Winterhaven) was used as riprap by the Imperial 

Irrigation District and the Bureau of Reclamation. Decomposed 

dine quarried near Plaster City was used in building streets and 
veways. 

Pumice mined near Calipatria was used as lightweight aggregate 
and for landscaping. An open-pit deposit near Ogilby yielded mica 
(sericite schist), which was ground by the producer for use in manu- 
facturing roofing materials. 

Inyo.—The Union Carbide Nuclear Co. Pine Creek operations were 
enlarged to permit production of ammonium paratungstate and as a 
result, the quantity and value of tungsten production increased over 
1959. The Pine Creek tungsten ores yielded a high percentage of the 
tungsten, all of the molybdenum, and much of the lode gold and 
silver produced in California, and was the State's leading source of 
copper. The Augusta prospect in the Cerro Gordo area was the only 
copper property in the county that reported any activity during the 
year. Although eight lead and lead-zinc mines contributed to the 
ead and zinc production, the lead-zinc ore from the Santa Rosa mine 
southwest of Keeler and lead ore from the Defense mine east of Dar- 
win supplied 96 percent of the lead output and nearly 99 percent of 
the zinc. The ores from these two mines also contained more than 27 
percent of the silver recovered from all lode mines in the county. 

The Chemical Division doma Columbia-Southern Chemical 
E Pittsburgh Plate Glass Co., recovered sodium compounds 
from brines of Owens Lake in a plant at Bartlett. Principal products 
of the processing plant were anhydrous sodium carbonate and sodium 
sesqui-carbonate. The Gold Hill and Sugar Loaf areas at the Pana- 
mint Range and the areas near Big Pine, Big Springs, Keeler, and 
Tecopa yielded 60 percent of the State's (nearly 18 percent of the Na- 
hon’s) talc production and shipments. About 1,500 feet of explora- 
tory diamond drilling was done on the Warm Springs (Big Talc) 
property at Gold Hill, California's leading tale producer. Some of 
the crude mineral was ground in plants at Laws and Keeler. The 
Death Valley talc property, west 2 Shoshone, was operated by Multi 
Mines, Inc., the first half of 1960 and by Kennedy Minerals Co, Inc., 
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trates to the Pine Creek operation. The Atolia tungsten mine, San 

Bernardino County, was inactive but stockpiled concentrate was sold 

to a New Jersey buyer. Late in the year, tungsten placer rou in 

the Atolia area was acquired by Metals and Petroleum Corp., Los 
les. 

vaa Comarcal uranium ore was waaay a from two prop- 
erties, one each in Lassen and Sierra Counties. The tonnage shipped 
was 19 percent below that in 1959, but the average U;O; content was 
higher, and the total value remained substantially the same. The 
Lassen County ore was processed in Utah; the Sierra County ore was 
consigned to an Oregon plant. 

Zinc.—Recoverable zinc output increased nearly sixfold over that in 
1959. Most of the increase was credited to byproduct recovery from 
copper ore of the Copper Bluff mine, Humboldt County; however, 

roduction at the Santa Rosa mine, Inyo County, was more than 
double that in 1959. Copper and lead-zinc ores were the source of 99 
percent of the total zinc output. Lead, tungsten, gold, and silver ores 
combined furnished the remaining 1 percent. 

Other Metals.—Activity at cobalt-nickel properties and prospects 
was confined principally to routine assessment and maintenance work. 
A limited drilling program was completed by the Federal Bureau of 
Mines at the Diamond Flat and Pine Flat prospects near Smith 
River, Del Norte County, and considerable sampling, blasting, and 
road work was completed: at claims in the Coyote Mountains, Imperial 
County. Some exploratory work was done on the Friday property 
near Julian, San Diego County. 

Except for assessment work completed at the Live Oak mine near 
Saugus, Los Angeles County, and the Chloride-Globe group of claims 
near Weaverville, Trinity County. ilmenite-rutile prospects were idle. 

A zircon prospect a few miles north of Mojave, Kern County, was 
idle except for annual assessment work. A Sacramento minerals 
company completed limited drilling projects in Amador, Butte, 
Calaveras, Mariposa, Merced, and Placer Counties in a search for 
zircon, titanium minerals, gold, and other heavy minerals. Another 
company prospected in the Barstow area, San Bernardino County, 
where drilling and testing revealed free zircon in black sands. Recov- 
ery would require a dredging operation, using water not presently 
available. 

_ No activity of any kind was reported in 1960 from the Santa Ana 
tin prospect in Trabuco Canyon, Orange County. 


REVIEW BY COUNTIES 


Alameda.—Increased sand and gravel requirements for paving proj- 
ects, particularly MacArthur Boulevard and Nimitz Freeway, offset 
to a large extent the reduction in sales of aggregate for building 
construction. The capacities of the major producers—Henry J. 
Kaiser Co., Pacific Cement & Aggregates, Inc., and Rhodes € Jamie- 
son, Ltd.—were more than 1 million tons a year each. These com- 
pa worked alluvial deposits near Pleasanton, Fremont, and Niles. 

/oncrete aggregate obtained near Pleasanton was used in the mas- 
sive estuary tube under construction between Alameda and Oakland. 
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Pits in the Irvington, Livermore, and Sunol areas and a sand dredge 
operation near Alameda were additional sources of sand and gravel. 
Nearly 500,000 tons of crushed basalt was quarried by Gallagher $ 
Burk, Inc., at its Leona operation near Mountain Boulevard, Oak- 
land, and used principally for road base and fill. Sandstone and 
miscellaneous stone were produced from quarries in the San Leandro 
and Hayward areas for the same uses by Castro Valley Rock Co., 
East Bay Excavating Co., Inc., La Vista Quarries, and San Lean- 
dro Rock Co. Lowrie Paving Co. mined fire clay for foundry use 
at the underground workings of the Tesla deposit near Livermore 
until the end of July, when the operation was shut down indefinitely. 
Miscellaneous clay was dug from a deposit 3 miles west of Liver- 
more by E. H. Metcalf Materials, from open pits near Fremont by 
California Pottery Co. and Interlocking Roof Tile Co., and from 
the workings of Kraftile Co. 2 miles from Niles on the Niles-Alva- 
rado road. The clays were sold or used for stoneware, heavy clay 
products, and architectural terra cotta. 


TABLE 24.—Value of mineral production in California, by counties 


County 1959 1960 Minerals produced in 1960 in ordor of value 

Alameda... ..........- $20, 527, 931 $19,720,317 | Sand and gravel, salt magnesium compounds, 
stone, lime, bromine, clays, gem stones. 

Alpine..........-....- (1) Q) e ore, sand and gravel, silver, gold, stone, zinc, 

Amador...........--- 1, 396, 203 1,656,175 | Saud and gravel, coal (lignite), clays, stone, soap- 
stone, gold, silver. 

Butte... -ħħ 3 3, 277, 509 4, 945,328 | Natural gas, sand and gravel, stone, iron ore, gold, 
zinc, gem stones, silver, lead. 

Calaveras_............ 15, 094, 715 13, 583, 617 Cement, ues sand and gravel, clays, gold, gem 
stones, silver. 

Colusa_..........------ 3 1, 646, 107 2,716,275 | Natural gas, sand and gravel, sulfur ore. 

Contra Costa. ........ 3 3, 694, 333 3, 654,402 | Stone, natural gas, peat, sand and gravel, clays. 

Del Norte......------ 410, 731 248, 570 | Sand and gravel, stone, copper, silver. 

El Dorado............ 8, 148, 051 1,991, 550 | Stone, lime, sand and gravel, soapstone, gem stones, 
gold, lead, silver, zinc. 

Freano._......------.- 3 97, 445, 828 88, 206, 896 | Petroleum, natural gas, natural gas liquids, sand 


and gravel, stone, clays, gold, tungsten, pumice, 
mercury, asbestos, silver. 


Glenn.............--- 3 8, 397, 127 8, 580,622 | Natural gas, sand and gravel, stone. 
Humboldt............ 3 1,734, 595 2, 505,884 | Sand and gravel, copper, natural gas, stone, gold, 
zinc, silver, lead, gem stones. 
Imperial. ............- 3 3, 368, 440 2,302,673 | Gypsum, sand and gravel, pumice, stone, mica 
(scrap), gem stones. 
Hy. A sr 8, 710, 106 10, 956, 725 | Tungsten, sodium carbonate, molybdenum, tale, 
4 pyrophyllite and soapstone, boron minerals, 


stone, copper, sand and gravel, pumice, pumicite 
and volcanic cinder, perlite, lead, silver, clays, 
zinc, sulfur ore, gold, gern stones. 

Kern............--..- 3 343, 221, 896 350, 477,295 | Petroleum, boron minerals, natural gas, natural-gas 
liquids, cernent, stone, sand and gravel, gypsum, 
sodium sulfate, salt, clays, pumice, carbon di- 
oxide, gold, gem stones, mercury, díatomite, 
barite, silver. 

Kings................ 3 13, 755, 413 12, 728,618 | Petroleum, natural-gas liquids, natural gas, sand 
and gravel, gypsum, mercury, stone. 


Lake............--.-.. 945, 993 681,830 | Sand and gravel, mercury, pumice, pumicite and 
volcanic cinder, sulfur ore, stone, gem stones. 

Lassen ........----.--- 278, 481 367,885 | Sand and gravel, stone, volcanic cinder, uranium, 
gem stones. 

Los Angeles..........- 3 243, 342, 097 236, 758, 913 | Petroleum, natural gas liquids, sand and gravel, 


natural gas, stone, cement, clays, lodine, soap- 
stone, gold, gem stones, silver. 


Madera__............. 3 1, 518, 324 1, 307, 374 | Natural gas, stone, tungsten, pumice and pumicite, 
sand and gravel, copper, clays, gold, silver. 

Marin. A 1, 478, 499 2,006, 568 | Stone, sand and gravel, clays, mercury, gem stones. 

Mariposa, coco 158, 926 169,745 | Sand and gravel, gold, stone, silver, gem stones. 

Mendocino. .........- 769, 465 571,974 | Sand and gravel, stone, mercury, gem stones. 

Mer coococconocoss 1, 387, 326 1, 201, 528 | Sand and gravel, gypsum, gold, silver. 

Modoc... 1.222... 899, 699 683, 649 | Sand and gravel, peat, pumice and volcanic cinder, 


gem stones, stone. 
See footnotes at end of table. 
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TABLE 24.—Value of mineral production in California, by counties—C ontinued 
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Crude salt was harvested from several thousand acres of ponds by 
solar evaporation, and washed and refined at four plants in the 
county. Leslie Salt Co. operated two plants at Newark, and one at 
Mt. Eden, and sold crude salt to another Newark refinery. Oliver 
Bros. Salt Co. also operated a plant at Mt. Eden. Salt-works bit- 
terns from the Newark plants were piped to the nearby chemical 
plant of Mineral Products Division, Food Machinery Corp., and proc- 
essed to yield magnesia, synthetic gypsum, and byproduct ethylene 
dibromide. Dolomite from the company quarry in San Benito County 
was burned and used to precipitate the magnesium hydroxide. 
Fibreboard Paper Products Corp. in Emeryville used purchased mag- 
nesium hydroxide for manufacturing insulation. The company also 
calcined crude gypsum from Nevada at Newark for use in wallboard 
and other gypsum products. At Berkeley, Philadelphia Quartz Co. 
used purchased magnesite and brucite in producing hydrous magne- 
sium sulfate. 

Judson Steel Corp. in Emeryville and Pacific States Steel Corp. in 
Union City operated open-hearth furnaces, using iron and steel scrap 
as the source of metal. The latter company’s planned completion 
of a blast furnace was delayed until mid-1962, but new fabricating 
facilities were completed in July. Brush Beryllium Co. placed its 
new fabrication plant in operation at Hayward, using eastern beryl- 
lium metal to produce machined components for atmospheric and 
space vehicles and nuclear applications. 

Custom grinding plants (nonmetallic minerals) were operated in 
Berkeley by Industrial Minerals & Chemical Co. and Yuba Milling 
Co, Division of Metals Disintegrating Co., Inc. The Chemical & 
Pigment Co. ground purchased metallic and nonmetallic minerals 
in Oakland. In Emeryville, C. K. Williams Co. produced synthetic 
and natural iron oxide pigments. Raw materials for the natural 
pigments were obtained from out-of-State sources. 

Alpine.—A high percentage of the sulfur ore produced in California 
during 1960 was obtained from the Leviathan mine near Marklee- 
ville by The Anaconda Co. The crude ore was trucked to the pro- 
ducer’s copper-leaching plant in Nevada and was used in makin 
sulfuric acid. Virtually the entire sand and gravel and pod 
granite output was used by contractors for the U.S. Forest Service on 
agency roads or in constructing new sections of State Highway 89 
near Picketts. 

Claude B. Lovestedt worked the Zaca mine, 6 miles southeast of 
Markleeville, near Highway 89. The silver ore was shipped to the 
Selby smelter, Contra Costa County, for recovery of silver, gold, and 
lead. Some recoverable zinc was contained in the ore. About 485 
feet of tunnel was rehabilitated during the year, yielding 100 tons 
of development work. 

Amador.—Sand produced near Ione by Owens-Illinois and Ione Clay 
€ Sand Co. was used in glass, firebrick, and flue lining. Paving 
sand and gravel was produced by crews of the Amador County Road 
Department and by a contractor for the State on Highway 88. Har- 
bison-Walker Refractories Co. worked the Custer quarry south of 
Ione for quartzite used in silica brick. More than 1,000 tons of dimen- 
sion building stone and roofing granules was produced by Sierra 
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Madre Stone Co. from its quarry near Volcano. State highway main- 
tenance crews mined granite for fill. 

Lignite mined near Ione by American Lignite Products Co., Inc., 
was processed in the company’s Buena Vista plant to recover montan 
wax and various byproducts. Fire clay was shipped from deposits 
in the Ione area and from stockpiles by Gladding, McBean & Co., 
Pacific Clay Products Co., Ione Clay & Sand Co., and Harbison- 
Walker Refractories Co. This last company planned to acquire the 
Winter clay pit 3 miles northwest of Ione, effective January 1, 1961. 
Most of the clays mined in the Ione area were used in refractories and 
heavy clay products, but one company sold clays for use in pottery, 
as a carrier in insecticides, and for filler uses. Soapstone mined on 
the Rancheria property, near Sutter Creek, by Industrial Minerals & 
Chemical Co. was ground in the producer’s Sacramento County mill 
for consumption in insecticides and rubber. 

Three lode gold prospects, two near Pioneer and one near Enter- 
prise, were the sources of gold ore mined and treated to recover 
gold and silver. Cleanup operations at two gold properties, one each 
near Jackson and Pine Grove. yielded a few ounces of gold and silver. 
A relatively small quantity of gold was produced from bench gravel 
worked by hydraulic methods on the Lancha Plana placer claims in 
Jackson Valley. 

Butte.—Although the number of producing dry-gas wells was vir- 
tual] bene from 1959, gas production rose 29 percent. The 
number of proved productive areas increased slightly and all gas fields 
in the county except the Llano Seco field had increased output. The 

eatest percentage increase in production occurred at the Schohr 

anch field (three wells). The Wild Goose field was the fifth largest 
dry-gas producer in the State. 
ncreased quantities of sand and gravel were needed to meet re- 
quirements of public works projects conducted in preparation for 
constructing the Oroville Dam and for highway reconstruction and 
resurfacing near Gridley, Chico, and Oroville. Producers in the area 
reclaimed these materials from old dredge and hydraulic tailings and 
from stream bed gravels in Dry Creek and the Feather and Sacra- 
mento Rivers, Output was used mostly for structural and paving 
purposes. Basalt rock and miscellaneous stone were quarried and 
prepared by State and County road crews for highway maintenance. 

The extensive exploration and development carried on by Standard 
Slag Co. in 1959 at the Rusty Ridge iron property in the Table Moun- 
tain area yielded more than 10,000 tons of shipping grade ore in 1960. 
The output was exported. The deposit proved to be a pocket that was 
exhausted of economic-grade ore during the year, and the mine was 
abandoned. Stream gravels near the junction of the south fork and 
middle fork of the Feather River yielded gold and silver. Gold ore 
from the Hungry Jack mine near Dig Bend contained recoverable 
gold and silver. The Silver King & Queen lead-zinc claims in the 
Philbrook Reservoir area were the source of small quantities 0 
gold. silver, lead, and zinc. 

Calaveras.—General use, moderate heat, high-early-strength, and 
pae cements were produced in the five-kiln wet-process plant of 

alaveras Cement Co. at Kentucky House, south of San Andreas. 
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Bulk and bag shipments were made by truck and rail to California 
markets and .to distributors in Nevada and Oregon. Considerable 
development was conducted at two quarries near San Andreas where 
the company obtained limestone used in cement. Rough dimension 
stone was quarried near Mokelumne Hill by Harley H. Kreth. Alta- 
ville Aggregates worked the Peirano qua to produce roofing 
granules, County road crews obtained stone from the Amelia Meuli 
quarry near Vallecito and the Elma Clark quarry south of Wilsey- 
ville. State highway maintenance crews quarried decomposed granite 
for fill. 

Silica sand was prepared for the glass industry by Pacific Clay 
Products Co. at Camanche; flotation was used to contro] the feldspar 
content. Sand and gravel was produced and ee for building 
and paving at the Neilsen Gravel Plant, San reas, and by crews 
and contractors of the County and the U.S. Forest Service. The 
largest clay and shale operation in the county was southeast of San 
Andreas, where these materials were mined for use in portland ce- 
ment. Fire clay and miscellaneous clay were hauled from stock- 
e maintained by Pacific Clay Products Co. at its Camanche, 

nyder (Buena Vista), and Valley Springs operations, and by Cali- 
fornia Pottery Co. from Valley Springs. The clays were used in 
manufacturing heavy clay products. Cleanup operations at placers 
in the Angels Camp and Campo Seco areas yielded a few ounces of 

ld and silver. Gold ore shipped from the Tom Smith prospect near 
sheep Ranch contained recoverable gold and silver. 

Colusa.— Dry-gas production rose 78 percent above 1959. Several 
new discoveries were made during the year: By Western Gulf Oil Co. 
(Buckeye field) on January 1, Universal Consolidated Oil Co. (new 
pool in Compton Landing field) on September 26, Cameron Oil Co. 
(Forbes pool in Grimes field) on January 11, Occidental Petroleum 
Corp, (Grimes West field) on December 5, and Gulf Oil Corp. (Kirk 
field) on October 18. The Grimes West field appeared to be the most 
productive of these discoveries with an initial flow on December 7 of 
17,250,000 cubic feet. Total depth of the well was 8,263 feet with 

rforations at 7,645—7,656 feet. The productive zone was Upper 

retaceous sands. The Arbuckle field was the most active gasfield 
with 10 new well completions; Kirkwood had three new completions; 
Grimes, five and Buckeye, six. 

Sand and gravel was produced principally by crews and contractors 
of the county highway agency and the California Division of High- 
ways, The materia] was used in reconstructing and resurfacing roads 
In the Grimes, Maxwell, and Williams areas. Commercial concrete 
batch plants were operated in the Williams arca by Goforth Bros. 
and Cortena Rock Products Co., who obtained sand and gravel from 
nearby pits, creek beds, and river bars. A small tonnage of sulfur 
ore was mined at a property near Wilbur Springs and was used as a 
soil-conditioner. 

Contra Costa.—Basalt was obtained from the Tunnel Rock quarry 
near Orinda; sandstone and quartzite, from surface and underground 
workings near Richmond and Pacheco; and miscellaneous stone, from 
a large quarry near Clayton. Major producers of stone were Pacific 
Cement & Aggregates, Inc., and Henry J. Kaiser Co. in the Clayton 
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Madre Stone Co. from its quarry near Volcano. State highway main- 
tenance crews mined granite for fill. 

Lignite mined near Ione by American Lignite Products Co., Inc., 
was processed in the company's Buena Vista plant to recover montan 
wax and various byproducts. Fire clay was shipped from deposits 
in the Ione area and from stockpiles by Gladding, McBean & Co., 
Pacific Clay Products Co.. Ione Clay & Sand Co., and Harbison- 
Walker Refractories Co. This last company planned to acquire the 
Winter clay pit 3 miles northwest of Ione, etfective January 1, 1961. 
Most of the clavs mined in the Ione area were used in refractories and 
heavy clay products. but one company sold clays for use in pottery, 
as a carrier in insecticides, and for filler uses. Soapstone mined on 
the Rancheria property, near Sutter Creek, by Industrial Minerals & 
Chemical Co. was ground in the producer's Sacramento County mill 
for consumption in insecticides and rubber. 

Three lode gold prospects, two near Pioneer and one near Enter- 
prise, were the sources of gold ore mined and treated to recover 
gold and silver. Cleanup operations at two gold properties, one each 
near Jackson and Pine Grove, vielded a few ounces of gold and silver. 
A relatively smal] quantity of gold was produced from bench gravel 
worked by hydraulic methods on the Lancha Plana placer claims in 
Jackson Valley. 

Butte.—Although the number of producing dry-gas wells was vir- 
tually unchanged from 1959, gas production rose 29 percent. The 
number of proved productive areas increased slightly and all gas fields 
in the county except the Llano Seco field had increased output. The 

atest percentage increase in production occurred at the Schohr 
anch field (three wells). The Wild Goose field was the fifth largest 
dry-gas producer in the State. 

Increased quantities of sand and gravel were needed to meet re- 
quirements of public works projects conducted in preparation for 
constructing the Oroville Dam and for highway reconstruction and 
resurfacing near Gridley, Chico, and Oroville. Producers in the area 
reclaimed these materials from old dredge and hydraulic tailings and 
from stream bed gravels in Dry Creek and the Feather and Sacra- 
mento Rivers, Output was used mostly for structural and pavin 
purposes. Basalt rock and miscellaneous stone were quarried an 
prepared by State and County road crews for highway maintenance. 

The extensive exploration and development carried on by Standard 
Slag Co. in 1959 at the Rusty Ridge iron property in the Table Moun- 
tain area yielded more than 10,000 tons of shipping grade ore in 1960. 
The output was exported. The deposit proved to be a pocket that was 
exhausted of economic-grade ore during the year, and the mine was 
abandoned. Stream gravels near the junction of the south fork and 
middle fork of the Feather River yielded gold and silver. Gold ore 
from the Hungry Jack mine near Big Bend contained recoverable 
gold and silver. The Silver King & Queen lead-zinc claims in the 
Philbrook Reservoir area were the source of small quantities of 
gold. silver, lead, and zine. 

Calaveras.—General use, moderate heat, high-early-strength, and 
p cements were produced in the five-kiln wet-process plant of 

alaveras Cement Co. at Kentucky House, south of San Andreas. 
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area, and Blake Bros. Co. in Richmond. Most of the stone was used 
for riprap, concrete aggregate, and road base material. Sand was dug 
from pits near Cowell and Antioch and dredged from San Francisco 
Bay, chiefly for building, paving, and railroad ballast. Clays were 
mined by Port Costa Brick Works and United Materials & Richmond 
Brick Co. in the Port Costa and Richmond areas, respectively, and 
used in manufacturing brick. Kaiser Gypsum Co. in Antioch calcined 
crude gypsum imported from Mexico for use in manufacturing various 
psum products, The crude mineral was also consumed as a retarder 
in portland cement and as a filler. In the same plant the company 
expanded crude perlite purchased from a Nevada producer. 
ne of the State's outstanding dry-gas finds was the McCulloch- 
Duarte No. 1 about one-half mile south of production in the Los 
Medanos field in a new fault block. Discovery was made between 3,890 
and 4,235 feet with a calculated free flow of 170 million cubic feet. 
The initial measured flow was 7,900,000 cubic feet through 14-inch 
bean. Production came from sands of Eocene age. Petroleum coke 
from refineries at Avon and Rodeo increased substantially above 1959. 
At yearend, new hydrogen-treating facilities were under consideration 
at major company refineries. Recovery of hydrogen sulfide at these 
refineries increased 19 percent over 1959, and elemental sulfur pro- 
duction rose 18 percent. Peat dredging in the San Joaquin River 
delta yielded a relatively large tonnage of reed-sedge peat, about half 
of which was packaged and sold as a soil conditioner. The value 
was up 27 percent from 1959. 

Del Norte.—Sand and gravel for building and paving was obtained 
from stream-bed deposits along the Smith and Klamath Rivers, and 
was prepared by crews and contractors for Government agencies 
for road construction and maintenance from sources in the same areas. 
Miscellaneous stone quarried near Crescent City and in other places 
in the county was used as riprap and roadstone in State and county 
projects. 

A few tons of ore from the Hiouchi prospect in the Myrtle Creek 
area, east of Crescent City, contained small quantities of recoverable 
copper and silver. 

El Dorado.—An appreciable quantity of granite was quarried and 
much of the output was used in the UU American River Project 
of the Sacramento Municipal Utility District ; however, road improve- 
ments on Highways 50 and 89 and in the Georgetown and Pilot Hill 
areas also required impressive tonnages. Limestone was produced 
at two surface and two underground operations for consumption in 
glass and lime manufacture, sugar refining, metallurgical processes, 
for concrete and asphalt aggregate, as a filler in fertilizer, and for 
whiting and roofing granules. California Rock & Gravel Co. quarried 
limestone near Cool. Diamond Springs Lime Co. produced quicklime 
and hydrated lime, using an oil-fired rotary kiln and continuous hydra- 
tor and stone from its Mountain and Diamond Springs quarries. The 
Mountain underground quarry near Auburn was mined by room and 
pillar. El Dorado Limestone Co. also worked an underground lime- 
stone quarry near Shingle Springs by shrinkage stoping. Dimension 
building stone was quarried southeast of Placerville by Sierra 
Placerite Corp. At its underground workings in Chili Bar, Placer- 
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ville Slate Products Co. mined a substantial tonnage of slate, which 
was crushed for granules or ground for rock flour. Mine development 
included about 200 feet of tunneling. Sand and gravel for building, 
paving, and fill was produced by commercial operators near Placer- 
ville and by crews and contractors for Government agencies. The 
quantity of lightweight aggregate required for construction projects, 
principally in the Lake Tahoe area, was obtained in dp e| 
California and Nevada Counties. Pacific Clay Products Co. mine 
soapstone at its Shrub deposit south of Shingle Springs and shipped 
the crude mineral to grinders in the San Francisco Bay area. 

Cleanup at the Hazel Creek lode-gold mine near Pollock Pines 
yielded relatively small quantities of gold, silver, lend, and zinc. The 
Mazel Creek mill, burned early in 1959, was not rebuilt. Develop- 
ment was carried on at the Yellow Jacket gold property near Kelsey, 
but no production was reported. Prospectors recovered a few ounces 
of gold and silver from stream gravels along the American River. 

Fresno.—Crude oil production declined 6 percent from 1959. In 
1960, 18 dry holes with a total footage of 122,554 feet were drilled, 
compared with 25 dry holes and 202,755 feet in 1959. Although a 
new pool wildcat was brought in by Leda Petroleum on June 27 in the 
Guijarral Hills field, oil-well completions were comparatively few. 
At the southeast end of the Helm field, oil was obtained 1,700 feet 
vest of the nearest producer at a depth of 6,853 feet with an initial 
flow of 144 barrels daily. The southeast Burrel area was extended 
2,100 feet northeast when Arrowhead Exploration Co. completed two 
producers. Shell Oil Co. drilled 30 comparatively shallow holes on 
its leases in the Coalinga field emphasizing the increased trend toward 
developing heavy oil with the aid of bottom-hole heaters. Such 
heaters use electric heating elements to raise the temperature of oil 
adjacent to the hole walls and thus to increase flow. 

Although oil zone natural gas production was down 8 percent, 
dry-gas output was more than double that of 1959. Socony Mobil 
Oil Co., Inc., processed wet gas in one plant at. Burrel and one near 
Avenal. Wet gas also was processed in two plants at Coalinga, one 
each by Standard Oil Co. and Union Oil Co. Production from these 
four plants was down 30 percent in total natural gas liquids, but LP- 
gas output increased 24 percent. Union Oil Co. increased plant 
capacity for butane-propane mixture 7 percent during the year. 

Sand and gravel was produced from pits near Coalinga, Fresno, 
Friant, Pinedale, and Sanger for structural and paving uses by com- 
mercial operators, and for maintenance of roads by crews and contrac- 
tors for Government agencies. Paving requirements were lower than 
In 1959 as road construction and resurfacing operations were limited 
to relatively small projects near Mendota, Fresno, and Academy. Di- 
mension stone for monumental use was quarried near Academy by 
Superior Academy Granite Co. Decomposed granite and miscella- 
neous stone obtained near Sanger were used as roadstone and fill. 
Maintenance crews of the U.S. Forest Service produced some stone 
for riprap. Miscellaneous clay was dug from deposits near Fresno 
and used in manufacturing heavy clay products by Craycroft Brick 
Co. The South Dome pumice deposit east of Friant yielded over 
1000 tons of the material for lightweight aggregate. In March, 
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Fresno Perlite Corp. began operating a new perlite-expanding plant 
to replace one that burned in 1958. Johns-Manville Corp., National 
Milling & Mining, and Union Carbide Nuclear Co. explored chryso- 
tile asbestos deposits in the same general area northwest of Coalinga. 
The first two shipped small tonnages to company mills for testing; 
the third shipped to an out-of-State processing plant. 

Several sand and gravel producers, who worked deposits by drag- 
line along the San Joaquin River, recovered notable quantities of gold 
and silver. Old bricks from the furnace at the Archer mine north- 
west of Coalinga were furnaced at New Idria, San Benito County, 
to yield a few flasks of mercury. 

Glenn. Humble Oil Co. made a new gasfield discovery (Angel 
Slough) about 314 miles east of Princeton. Initial flow was 2,350,000 
cubic feet at 800 pounds pressure from a 13-foot interval between 2,383 
and 2,396 feet. Total depth was 7,019 feet, and the hole was plugged 
at 3,710 feet. The well was completed on June 18. Five new wells 
were completed during the year. The Beehive Bend gasfield again 
was a leading producer in the State. Although the main area of 
this field had a production loss of 8 percent, output from the Willows 
area was up 84 percent compared with 1959. The total dry-gas 
yield for the county was 5 percent below 1959. 

Nearly 144,000 tons of gravel was produced from the Wyo pit for 
use as railroad ballast by Southern Pacific Co. Commercial sand and 
gravel plants were operated near Orland by Mack Rock & Sand Corp. 
and Orland Sand & Gravel Co. Both companies worked the Ston 
Creek stream bed. The Willow Creek deposits were worked by Wil- 
lows Ready Mix Sand & Gravel Co. and by County road maintenance 
crews. Miscellaneous stone was quarried and prepared for a road 
project by a contractor for the U.S. Army Corps of Engineers. 

Humboldt.—Highway and bridge construction near Dyerville, 
Bridgeville, Weitchpec, and between Eureka and Fortuna, required 
large tonnages of stone and sand and gravel compared with 1959 
demands for these materials, Virtually all the stone quarried was 
used for riprap in embankments. Sand and gravel was produced 
Doy from stream-bed deposits along the Eel, Van Dusen, and 

ad Rivers. Major commercial producers operated established 
preparation plants near Arcata and Fortuna. Permanente Cement 
Co. established a bulk-cement-distribution facility at Eureka to serve 
consumers from Garberville north into Oregon with cement shipped 
by rail from the company plant at Permanente. 

A new gasfield discovery (Table Bluff) was made June 7 by Zephyr 
Oil Co. about 2 miles north of Loleta. Total depth was 5,652 feet ; 
production came from the 62-foot interval immediately above bottom. 
Initial flow was only 800,000 cubic feet, but on June 10 the flow in- 
creased to 1,200,000 cubic feet at 1,500 to 1,800 pounds per square 
inch pressure through a one-eighth inch bean. Total gas production, 
chiefly from the Eureka gasfield, decreased 6 percent from 1959, 

The Copper Bluff mine near Hoopa was the only active lode mine 
in the county. Celtor Chemical Corp. mined copper ore from this 

roperty and processed it in the company mill beginning in April. 
Concentrate was shipped to smelters in Montana, Washington, Idaho, 
and California. The Copper Bluff mine supplied a high percentage 
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of the State's recoverable zinc, in addition to important quantities of 
copper, gold, and silver and several tons of lead. At the mine the 
company carried on development that included longhole drilling, 
drifts, and raises, and resulted in more than 8,500 tons of stock- 
piled development rock. A token quantity of gold was recovered from 
a few thousand pounds of ore at a prospect near the Klamath River 
northeast of Orleans. 
Imperial.—U.S. Gypsum Co. worked its multiple bench gypsum 
mine in the Fish Creek Mountains and hauled the crude mineral to 
the company’s gypsum products plant in Plaster City. 
Crews and contractors of State and county road agencies produced 
more than half the county sand and gravel output. Deposits along 
the New and Alamo Rivers near Brawley, El Centro, and Holtville 
supplied commercial plants with sand and gravel for aggregate used 
chiefly in building construction and irrigation systems. Basalt rock 
from the Navajo quarry near Coyote Wells was prepared for roofing 
nules. Granite produced at the Mt. Signal quarry and the Pilot 
ob quarry (near Winterhaven) was used as riprap by the Imperial 

Irrigation District and the Bureau of Reclamation. Decomposed 
anite quarried near Plaster City was used in building streets and 
veways. 

Pumice mined near Calipatria was used as lightweight aggregate 
and for landscaping. An open-pit deposit near Ogilby yielded mica 
(sericite schist), which was ground by the producer for use in manu- 
facturing roofing materials. 

Inyo.—The Union Carbide Nuclear Co. Pine Creek operations were 
enlarged to permit production of ammonium paratungstate and as a 
result, the quantity and value of tungsten production increased over 
1959. The Pine Creek tungsten ores yielded a high percentage of the 
tungsten, all of the molybdenum, and much of the lode gold and 
silver produced in California, and was the State’s leading source of 
copper. The Augusta prospect in the Cerro Gordo area was the only 
copper Propert in the county that reported any den during the 
vear. Although eight lead and lead-zinc mines contributed to the 
ead and zinc production, the lead-zinc ore from the Santa Rosa mine 
southwest of Keeler and lead ore from the Defense mine east of Dar- 
win supplied 96 percent of the lead output and nearly 99 percent of 
the zinc. The ores from these two mines also contained more than 27 
percent of the silver recovered from all lode mines in the county. 

The Chemical Division A ig nd Columbia-Southern Chemical 
Corp.), Pittsburgh Plate Glass Co., recovered sodium compounds 
from brines of Owens Lake in a plant at Bartlett. Principal products 
of the processing plant were anhydrous sodium carbonate and sodium 
sesqui-carbonate. The Gold Hill and Sugar Loaf areas at the Pana- 
mint Range and the areas near Dig Pine, Big Springs, Keeler, and 
Tecopa yielded 60 percent of the State's (nearly 18 percent of the Na- 
hon’s) tale production and shipments. About 1,500 feet of explora- 
tory diamond drilling was done on the Warm Springs (Big Talc) 
property at Gold Hill, California's leading tale producer. Some of 
the crude mineral was ground in plants at Laws and Keeler. The 
Death Valley talc property, west of Shoshone, was operated by Multi 
Mines, Inc., the first half of 1960 and by Kennedy Minerals Co, Inc., 
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razzo. Premier Marble Products worsed the underground Inyo 
marble quarry southeast of Lone Pire and prepared building stone, 
roofing granules, and aggregate used in precaat concrete products. 
Commercial plants prepared sand and gravel for concrete aggregate 
near Bishop. 

Bentonite was mined at the Side Hill open pit and underground 
property near Death Valley Junction during tue latter half of 1960 
and was prepared for use in cosmetics and pharmaceuticals. The Ibex 
bentonite pit southwest of Tecopa was operated by Multi Mines, Inc., 
until June, at which tune it was acquired and worked by Kennedy 
Minerals Co., Inc. The Ibex clay was used as a component in enamel- 
ing. Fuller's earth was produced and prepared for filler, filter aid, 
and absorbent uses by Sierra Tale Co., from the Olancha deposit south 
of Keeler, and by David Jones, from the Little Joe No. 1 claim east 
of Olancha. Purnice mined near Little Lake and pumicite from the 
Van Loon deposit north of Bishop were prepared for use as light- 
weight aggregate. A relatively small tonnage of volcanic cinder was 
mined on U.S, Forest Service property and used in road construction. 
Crude perlite mined near Big Pine was shipped to expanding plants 
outside the county. Sulfur ore was produced at the Crater mine in 
the Last Chance Range by Inyo Soil Sulphur Co. and prepared for 
agricultural use. 

Kern.—Crude petroleum production was the highest since 1956; the 
total value was slightly above 1959 despite a lower unit price. Ex- 
ploratory Se led to three new oilfield discoveries, none of which 
was considered of great importance. Of the two significant oi] pool 
discoveries in California during 1960, one which extended the Belgian 
Anticline field of the McKittrick group, was made in the county by 
Shell Oil Co. The find was believed to be in a new fault block. The 
well was completed January 11, and by February 8 the flow of 34° 
API gravity oil had increased from 474 to 972 barrels ver day at a 
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pressure of 920 pounds per square inch. The most active oil fields 
were the Kern River and Belridge South. The number of active wells 
slightly exceeded the 1959 figure. 

'atural gas output from oil zones rose 9 percent above 1959 and was 
processed in 18 Kern County plants. "Total value of all plant products 
declined 3 percent chiefly because of a 5-percent production decline in 
natural gasoline and cyclic products that was not offset by an 18-per- 
cent rise in LP-gas output. Dry-gas output rose slightly from 1959 
chiefly as the result of a new field (Shale Flats) poe and a 
successful shallower pool (in Canal ES test, both by Shell Oil Co. 

U.S. Borax and Chemical Co., the Nation's leading producer of 
borates and boron compounds, mined crude borates from an open-pit 
mine near Boron. The crude minerals, including those from com- 
pany deposits in Inyo County, were processed in nearby facilities. 

me of the partly refined minerals were shipped to the company re- 
finery near Los Angeles for further processing. Sodium sulfate was 
produced as a byproduct in the boron processing plant. A relatively 
smal] tonnage of crude borates and some partially refined boron min- 
erals were sold to chemical companies outside the county. Western 
Salt Co. harvested crude salt from Koehm dry-lake brines by solar 
evaporation at its Saltdale plant and shipped the crude mineral to 
Los Angeles consumers for various applications. 

Portland cement was manufactured in the Mojave dry-process 
plant of California Portland Cement Co. and in the Monolith wet- 
process plant of Monolith Cement Co. Both producers used lime- 
stone and sandstone from quarries near their plant sites. Monolith 
obtained clay and shale for its process from a pit near Tehachapi. 
Production and shipments of cement declined below 1959 figures at 
Mojave; output and sales at the Monolith plant both increased. Ship- 
ments were made by truck and rail to all nearby States. Major high- 
way construction projects near Lerdo, Bakersfield, and Grapevine 
required nearly 500,000 tons more sand and gravel than had been 
produced in the entire county during 1959. Much of the demand was 
met by plants working deposits along the Kern River near Bakers- 
field. Other preparation plants were operated in the Lebec, Maricopa, 
and Inyokern areas. Limestone was obtained from the Castle Butte 
quarry near Mojave for use as decorative stone. Mojave Rock Prod- 
ucts and N. W. Sweetser quarried colored sandstone and quartz north- 
west of Rosamond and prepared the materials for use as roofin 

nules and exposed aggregate. Desert Rock Milling Co. quarri 

uilding stone and te granules near Tehachapi and Rosamond. 
Nearly 730,000 tons of gypsite was mined for agricultural use near 
Lost Hills, Maricopa, and Taft. H. M. Holloway, Inc., leading pro- 
ducer of agricultural gypsite in California, conducted an exploratory 
program that included 83,000 feet of rotary drilling. Other major 
pr ucers were C. L. Fanning near Lost Hills and Temblor Gypsum 

. near Taft. 

Clays used in rotary drilling were mined (or hauled from a com- 
pany stockpile) by Mojave Corp. at Rodgers Dry Lake near Boron and 

y McKittrick Mud Co., near McKittrick. Sericite was mined north- 
west of McKittrick by Excel Minerals Co. for use in absorbents. 
Macco Corp. hauled drilling clays from stockpiles at a property at 

615629 —61——18 
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TABLE 24.—Value of mineral production in California, by counties—Continued 


County 


San Francisco......... 
San Joaquin.......... 
San Luis Obispo...... 


1959 


$1, 009, 385 
2 23, 003, 049 


1, 247, 906 


2 113, 430, 116 


1, 140,315 
218,818 


2 37, 408, 359 


3 17, 962, 684 
3 8, 624, 419 
3 85, 216, 308 


3 14, 479, 254 


28M, 062 

2 4, 049, 507 
3 9, 519, 791 
2 13, 142, 472 


3 89, 876, 893 


3 29, 425, 051 


2 9, 178, 305 
2 2, 676, 569 


1, 366, 674 
2 3, 189, 521 
1, 257, 348 


2 158, 179, 134 


(1) 
2 3,617, 599 
3 4, 707, 954 


21, 433, 626, 000 


1960 


$519, 621 
28, 636, 583 


839, 321 
484, 466 
104, 894, 772 
1, 187. 301 
262, 806 

36, 692, 145 


19, 763, 249 
8, 116, 650 
83, 089, 092 


11, 584, 204 


(1) 
5, 844, 513 
8, 174, 877 
11, 683, 004 
90, 098, 632 


27, 226, 555 


10, 610, 852 
2, 242, 136 


771,051 
1, 508, 718 


11, 974, 518 
3, 073, 831 
801, 042 


698, 533 
1, 356, 970 


997, 898 

4, 150, 293 
1, 632, 817 
148, 935, 824 


(1) 
3, 199, 535 
2, 797, 148 


1, 402, 214, 000 


Minerals produced in 1960 in order of value 


Pumice and volcanic cinder, sand and gravel, py- 
rophyllite, clays. gold, lead, silver, gem stones. 

Petro:eum, magnesium compounds, lime, sand and 
gravel, stone, natural gas, feldspar, salt, gem 
stones. 

Stone, sand and gravel, diatomite, mercury, asbes- 
tos, perlite, gem stones. 

Sand and gravel, gold, stone, barite, silver, lead, 
zinc, copper. 

Petroleum, natural gas liquids, natural gas, sand 
and gravel, clays, stone, salt, iodine, peat, gem 
stones. 

Sand and gravel, clays, stone, gold, silver. 

Sand and gravel, stone, volcanic cinder, copper, 
gold, silver. 

Iron ore, cement, sand and gravel, stone, clays, 
gypsum, peat, wollastonite, petroleum, gem 
stones, gold, copper, silver. 

N ature gas, sand and gravel, gold, clays, platinum, 
silver. 

Cement, mercury, petroleum, stone, natural gas, 
sand and gravel, clays, gem stones. 

Cement, boron minerals, sodium carbonate, stone, 
sodium sulfate, potassium salts, sand and gravel, 
salt, tale and pyrophyllite, lithium, clays, calci- 
um chloride, lime, bromine, iron ore, o 
volcanic cinder, tungsten, rare earths, barite, 
natural gas, gem stones, silver, lead, fluorspar, 
copper, feldspar, gold, zinc, masonry cement. 

Sand and gravel, stone, magnesium compounds, 
a lime, clays, pyrophyllite, gem stones, gold, 
silver. 

Stone, sand and gravel. 

Natural gas, sand and gravel, clays, stone. 

Petroleum, stone, sand and gravel, natural-gas 
liquids, mercury, natural gas, gypsum, clays, 
gem stones. 

Cement, stone, salt, magnesium compounds, petro- 
leum, clays, sand and gravel, natural gas. 

Petioleum, diatomite, natural gas, natural-gas 
liquids, sand and gravel, stone, mercury, gypsum, 
Rem stones. 

Cement, stone, sand and gravel, mercury, clays, 
magnesite, masonry cement, petroleum, gem 
stones. 

Cement; stone, sand and gravel, clays, potassium 


salts. 

Sand and gravel, pyrites, copper, stone, gold, vol- 
canic cinder, silver, lead. 

Gold, sand and gravel, stone, silver, uranium, zine. 

Sand and gravel, pumice and volcanic cinder, gold, 
silver, copper, stone, gem stones. 

Natural gas, clays, stone, sand and gravel, petro- 
leum, PSU 

Sand and gravel, mercury, stone, natural gas, clays, 
gem stones. 

Sand and gravel, clays, manganiferous ores, stone, 
gold, mercury, silver. 

Natural gas, sand and gravel, clays, stone. 

Sand and gravel, natural gas, stone, volcanic cinder, 
gem stones, manganiferous ores. 

Stone, sand and gravel, mercury, gold, volcanic 
cinder, silver. 

Natural gas, sand and gravel, stone, barite, petrole- 
um, clays, gem stones. 

Prone, lime, sand and gravel, gold, gem stones, 
Sliver. 

Petroleum, natural gas, natural-gas liquids, sand 
and gravel, stone, clays, gypsum. 

Sand and gravel, natural gas, mercury. 

Gold, sand and gravel, stone, clays, platinum, 
silver, copper. 


! Figure withheld to avoid disclosing individual company confidential data; included with ''Undis- 


tributed.” 
2 Revised figure. 


3 Includes gem stones, gold, mercury, and silver that cannot be assigned to specific counties and value 


indicated by footnote 1. 


* Total adjusted to eliminate duplicating value of clays and stone used in manufacturin cement and lime 
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Crude salt was harvested from several thousand acres of ponds by 
solar evaporation, and washed and refined at four plants in the 
county. Leslie Salt Co. operated two plants at Newark, and one at 
Mt. Eden, and sold crude salt to another Newark refinery. Oliver 
Bros. Salt Co. also operated a plant at Mt. Eden. Salt-works bit- 
terns from the Newark plants were piped to the nearby chemical 
plant of Mineral Products Division, Food Machinery Corp., and proc- 
essed to yield magnesia, synthetic gypsum, and byproduct ethylene 
dibromide. Dolomite from the company quarry in San Benito County 
was burned and used to precipitate the magnesium hydroxide. 
Fibreboard Paper Products Corp. in Emeryville used purchased mag- 
nesium hydroxide for manufacturing insulation. The company also 
calcined crude gypsum from Nevada at Newark for use in wallboard 
and other gypsum products. At Berkeley, Philadelphia Quartz Co. 
used purchased magnesite and brucite in producing hydrous magne- 
sium sulfate. 

Judson Steel Corp. in Emeryville and Pacific States Steel Corp. in 
Union City operated open-hearth furnaces, using iron and steel scrap 
as the source of metal. The latter company’s planned completion 
of a blast furnace was delayed until mid-1962, but new fabricating 
facilities were completed in July. Brush Beryllium Co. placed its 
new fabrication plant in operation at Hayward, using eastern beryl- 
lium metal to produce machined components for atmospheric and 
space vehicles and nuclear applications. 

Custom grinding plants (nonmetallic minerals) were operated in 
Berkeley by Industrial Minerals & Chemical Co. and Yuba Milling 
Co., Division of Metals Disintegrating Co., Inc. The Chemical & 
Pigment Co. ground purchased metallic and nonmetallic minerals 
in Oakland. In Emeryville, C. K. Williams Co. produced synthetic 
and natural iron oxide pigments. Raw materials for the natural 
pigments were obtained from out-of-State sources. 

Alpine.—A high percentage of the sulfur ore produced in California 
during 1960 was obtained from the Leviathan mine near Marklee- 
ville by The Anaconda Co. The crude ore was trucked to the pro- 
ducer’s copper-leaching plant in Nevada and was used in makin 
sulfuric acid. Virtually the entire sand and gravel and decomposed 
granite output was used by contractors for the U.S. Forest Service on 
agency roads or in constructing new sections of State Highway 89 
near Picketts. 

Claude B. Lovestedt worked the Zaca mine, 6 miles southeast of 
Markleeville, near Highway 89. The silver ore was shipped to the 
Selby smelter, Contra Costa County, for recovery of silver, gold, and 
lead. Some recoverable zinc was contained in the ore. About 485 
feet of tunnel was rehabilitated during the year, yielding 100 tons 
of development work. 

Amador.—Sand produced near Ione by Owens-Illinois and Ione Clay 
& Sand Co. was used in glass, firebrick, and flue lining. Paving 
sand and gravel was produced by crews of the Amador County Road 
Department and by a contractor for the State on Highway 88. Har- 
bison-Walker Refractories Co. worked the Custer quarry south of 
Ione for quartzite used in silica brick. More than 1,000 tons of dimen- 
sion building stone and roofing granules was produced by Sierra 
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TABLE 24.—Value of mineral production in California, by counties—C ontinued 


County 


San Francisco......... 
San Joaquin.......... 
Ban Luis Obispo...... 


1959 


$1, 009, 385 
3 28, 003, 049 


861, 769 
1, 247, 906 


2 113, 430, 116 


1, 140, 315 
218, 818 


3 37, 408, 350 


2 17, 962, 684 
3 8, 624, 419 
3 85, 216, 308 


3 14, 479, 254 


280, 062 

2 4, 049, 507 
3 9, 819, 791 
2 13, 142, 472 
2 89, 876, 893 


2 29, 425, 051 


10, 069, 197 
2, 137, 663 


979, 641 
1, 363, 752 


2 9, 178, 305 
2 2, 676, 569 
2 797, 095 


2 690, 532 
2 611, 063 


1, 366, 674 
3 3, 189, 521 
1, 257, 348 


2 158, 179, 134 


(1) 
2 3,617, 599 
3 4, 707, 954 


21, 433, 626, 000 


1960 


$819, 621 
28, 636, 583 


839, 321 
484, 466 
104, 894, 772 
1, 187, 301 
262, 806 

36, 692, 145 


19, 763, 249 
8, 116, 650 
83, 089, 092 


11, 584, 204 


() 
5, 844, 513 
8, 174, 877 
11, 683, 004 


90, 098, 632 
27, 226, 555 


10, 610, 852 
2, 242, 136 


771, 051 
1, 508, 718 


11, 974, 518 
3, 073, 831 
801, 042 


698, 533 
1, 356, 970 


997, 898 

4, 150, 293 
1, 632, 817 
148, 935, 824 


(1) 
3, 199, 535 
2, 797, 148 


1, 402, 214, 000 


Minerals produced in 1960 in order of value 


Pumice and volcanic cinder, sand and gravel, py- 
rophyllite, clays, gold, lead, silver, gem stones. 

Petroleum, magnesium compounds, lime, sand and 
gravel, stone, natural gas, feldspar, salt, gem 
stones. 

Stone, sand and gravel, diatomite, mercury, asbes- 
tos, perlite, gem stones. 

Sand and gravel, gold, stone, barite, silver, lead, 
zinc, copper. 

Petroleum, natural gas liquids, natural gas, sand 
and gravel, clays, stone, salt, iodine, peat, gem 
stones. 

Sand and gravel, clays, stone, gold, silver. 

Sand and gravel, stone, volcanic cinder, copper, 
gold, silver. 

lron ore, cement, sand and gravel, stone, clays, 
gypsum, at, wollastonite, petroleum, gem 
stones, gold, copper, silver. 

N pá gas, sand and gravel, gold, clays, platinum, 

ver. 

Cement, mercury, petroleum, stone, natural gas, 
sand and gravel, clays, gem stones. 

Cement, boron minerals, sodium carbonate, stone, 
sodium sulfate, potassium salts, sand and gravel, 
salt, talc and pyrophyllite, lithium, clays, calci- 
um chloride, lime, bromine, iron ore, petroleum, 
volcanic cinder, tungsten, rare earths, barite, 
natural gas, gem stones, silver, lead, fluorspar, 
copper, feldspar, gold, zinc, masonry cement. 

Sand and gravel, stone, magnesium compounds, 
2p lime, clays, pyrophyllite, gem stones, gold, 

ver. 

Stone, sand and gravel. 

Natural gas, sand and gravel, clays, stone. 

Petroleum, stone, sand and gravel, natural-gas 
liquids, mercury, natural gas, gypsum, clays, 
gern stones. 

Cement, stone, salt, magnesium compounds, petro- 
leum, clays, sand and gravel, natural gas. 

Petioleum, diatomite, natural gas, natural-gas 
liquids, sand and gravel, stone, mercury, gy psum, 
gem stones. 

Cement, stone, sand and gravel, mercury, clays, 
mapu masonry cement, petroleum, gem 
stones. 

Caen stone, sand and gravel, clays, potassium 


Salts, 

Sand and gravel, pyrites, copper, stone, gold, vol- 
canic cinder, silver, lead. 

Gold, sand and gravel, stone, silver, uranium, zinc. 

Sand and gravel, pumice and volcanic cinder, gold, 
silver, copper, stone, gem stones. 

Natural! gas, clays, stone, sand and gravel, petro 
leum, mercury. 

Sand and gravel, mercury, stone, natural gas, clays, 
gertt stones. 

Sand and gravel, clays, manganiferous ores, stone, 
gold, mercury, silver. 

Natural gas, sand and gravel, clays, stone. 

Sand and gravel, natural gas, stone, volcanic cinder, 
gem stones, manganiferous ores. 

Stone, sand and gravel, mercury, gold, volcanic 
cinder, silver. 

Natural gas, sand and gravel, stone, barite, petrole- 
um, clays, gem stones. 

one: liine, sand and gravel, gold, gem stones, 
silver. 

Petroleum, natural gas, natural-gas liquids, sand 
and gravel, stone, clays, gypsum. 

Sand and gravel, natural gas, mercury. 

Gold, sand and gravel, stone, clays, platinum, 
silver, copper. 


! Figure withheld to avoid disclosing individual company confidential data; included with ''Undis 


tributed.” 
2 Revised figure, 


3 Includes gem stones, gold, mercury, and silver that cannot be assigned to specific counties and value 


indicated by footnote 1. 


* Total adjusted to eliminate duplicating value of clays and stone used in manufacturin osment and lime. 
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Crude salt was harvested from several thousand acres of ponds by 
solar evaporation, and washed and refined at four plants in the 
county. Leslie Salt Co. operated two plants at Newark, and one at 
Mt. Eden, and sold crude salt to another Newark refinery. Oliver 
Bros. Salt Co. also operated a plant at Mt. Eden. Salt-works bit- 
terns from the Newark plants were piped to the nearby chemical 
plant of Mineral Products Division, Food Machinery Corp., and proc- 
essed to yield magnesia, synthetic gypsum, and byproduct ethylene 
dibromide. Dolomite from the company quarry in San Benito County 
was burned and used to precipitate the magnesium hydroxide. 
Fibreboard Paper Products Corp. in Emeryville used purchased mag- 
nesium hydroxide for manufacturing insulation. The company also 
calcined crude gypsum from Nevada at Newark for use in wallboard 
and other gypsum products. At Berkeley, Philadelphia Quartz Co. 
used purchased magnesite and brucite in producing hydrous magne- 
sium sulfate. 

Judson Steel Corp. in Emeryville and Pacific States Steel Corp. in 
Union City operated open-hearth furnaces, using iron and steel scrap 
as the source of metal. The latter company's planned completion 
of a blast furnace was delayed until mid-1962, but new fabricating 
facilities were completed in July. Brush Beryllium Co. placed its 
new fabrication plant in operation at Hayward, using eastern beryl- 
lium metal to produce machined components for atmospheric and 
space vehicles and nuclear applications. 

Custom grinding plants (nonmetallic minerals) were operated in 
Berkeley by Industrial Minerals & Chemical Co. and Yuba Milling 
Co. Division of Metals Disintegrating Co., Inc. The Chemical $ 
Pigment Co. ground purchased metallic and nonmetallic minerals 
in Oakland. In Emeryville, C. K. Williams Co. produced synthetic 
and natural iron oxide pigments. Raw materials for the natural 
pigments were obtained from out-of-State sources. 

Alpine.—A high percentage of the sulfur ore produced in California 
during 1960 was obtained from the Leviathan mine near Marklee- 
ville by The Anaconda Co. The crude ore was trucked to the pro- 
ducer's copper-leaching plant in Nevada and was used in making 
sulfuric acid. Virtually the entire sand and gravel and decomposed 
granite output was used by contractors for the U.S. Forest Service on 
agency roads or in constructing new sections of State Highway 89 
near Picketts. 

Claude B. Lovestedt worked the Zaca mine, 6 miles southeast of 
Markleeville, near Highway 89. The silver ore was shipped to the 
Selby smelter, Contra Costa County, for recovery of silver, gold, and 
lead. Some recoverable zinc was contained in the ore. About 485 
feet of tunnel was rehabilitated during the year, yielding 100 tons 
of development work. 

Amador.—Sand produced near Ione by Owens-Illinois and Ione Clay 
& Sand Co. was used in glass, firebrick, and flue lining. Paving 
sand and gravel was produced by crews of the Amador County Road 
Department and by a contractor for the State on Highway 88. Har- 
bison- Walker Refractories Co. worked the Custer quarry south of 
Ione for quartzite used in silica brick. More than 1,000 tons of dimen- 
sion building stone and roofing granules was produced by Sierra 
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TABLE 24.—Value of mineral production in California, by counties—Continued 


County 


San Diego............ 


San Francisco......... 
San Joaquin. ......... 
San Luis Obispo...... 


1959 


1, 247, 906 


3 113, 430, 116 


1, 140,315 
218, 818 


2 37, 408, 359 


2 17, 062, 684 
3 8,624, 419 
2 85, 216, 308 


2 14, 479, 254 


280, 062 

2 4,049, 507 
2 9, 819, 791 
2 13, 142, 472 


2 89, 876, 893 


2 29, 425, 051 


10, 069, 197 
2, 137, 663 


2 9, 178, 305 
2 2, 676, 569 
2 797, 095 


2 690, 532 
2 611, 063 


1,366, 674 
3 3,189, 521 
1, 257, 348 


3 158, 179, 134 


Q) 
3 3, 617, 599 
2 4, 707, 054 


21, 433, 626, 000 


1960 


$819, 621 
28, 636, 583 


839, 321 
484, 466 
104, 894, 772 
1, 187, 301 
262, 806 

36, 692, 145 


19, 763, 249 
8, 116, 650 
83, 089, 092 


11, 584, 204 


(') 
5, 844, 513 
8, 174, 877 
11, 683, 004 
90, 098, 632 


27, 226, 555 


10, 610, 852 
2, 242, 136 


771, 051 
1, 508, 718 


11, 974, 518 
3, 073, 831 
801, 042 


698, 533 
1, 356, 970 


997, 898 

4, 150, 293 
1, 632, 817 
148, 935, 824 
3, 199, 535 
2, 797, 148 


1, 402, 214, 000 


Minerals produced in 1960 in order of value 


Pumice and volcanic cinder, sand and gravel, py- 
rophyllite, clays, gold, lead, silver, gem stones. 

Petroleum, magnesium compounds, lime, sand and 
gravel, stone, natural gas, feldspar, salt, gem 
stones. 

Stone, sand and gravel, diatomite, mercury, asbes- 
tos, perlite, gem stones. 

Sand and gravel, gold, stone, barite, silver, lead, 
zinc, copper. 

Petroleum, natural gas liquids, natural gas, sand 
and gravel, clays, stone, salt, iodine, peat, gem 
stones. 

Sand and gravel, clays, stone, gold, silver. 

Sand and gravel, stone, volcanic cinder, copper, 
gold, silver. 

Iron ore, cement, sand and gravel, stone, clays, 
gypsum, at, wollastonite, petroleum, gem 
stones, gold, copper, silver. 

N d gas, sand and gravel, gold, clays, platinum, 
silver. 

Cement, mercury, petroleum, stone, natural gas, 
sand and gravel, clays, gem stones. 

Cement, boron minerals, sodium carbonate, stone, 
sodium sulfate, potassium salts, sand and gravel, 
salt, tale and pyrophyllite, lithium, clays, calci- 
um chloride, lime, bromine, iron ore, perenne 
volcanic cinder, tungsten, rare earths, barite, 
natural gas, gem stones, silver, lead, fluorspar, 
copper, feldspar, gold, zinc, masonry cement. 

Sand and gravel, stone, magnesium compounds, 
ar, lime, clays, pyrophyllite, gem stones, gold, 
silver. 

Stone, sand and gravel. 

Natural gas, sand and gravel, clays, stone. 

Petroleum, stone, sand and gravel, natural-gas 
liquids, mercury, natural gas, gypsum, clays, 
gein stones. 

Cement, stone, salt, magnesium compounds, petro- 
leum, clays, sand and gravel, natural gas. 

Petioleum, diatomite, natural gas, natural-gas 
liquids, sand and gravel, stone, mercury, gypsum, 
gem stones. 

Cement, stone, sand and gravel, mercury, clays, 
pd masonry cement, petroleum, gem 
stones. 

Cement, stone, sand and gravel, clays, potassium 
salts. 

Sand and gravel, pyrites, copper, stone, gold, vol- 
canic cinder, silver, lead. 

Gold, sand and gravel, stone, silver, uranium, zinc. 

Sand and gravel, pumice and volcanic cinder, gold, 
silver, copper, stone, gem stones. 

Natural gas, clays, stone, sand and gravel, petro- 
leum, mercury. 

Sand and gravel, mercury, stone, natural gas, clays, 
gem stones. 

Sand and gravel, clays, manganiferous ores, stone, 
gold, mercury, silver. 

Natural gas, sand and gravel, clays, stone. 

Sand and gravel, natural gas, stone, volcanic cinder, 
gem stones, manganiferous ores. 

Stone, sand and gravel, mercury, gold, volcanic 
cinder, silver. 

Natural gas, sand and gravel, stone, barite, petrole- 
um, clays, gem stones. 

Stone, lime, sand and gravel, gold, gem stones, 
silver. 

Petroleum, natural gas, natural-gas liquids, sand 
and gravel, stone, clays, gypsum. 

Sand and gravel, natural gas, mercury. 

Gold, sand and gravel, stone, clays, platinum, 
silver, copper. 


! Figure withheld to avoid disclosing individual company confidential data; included with “Undis 


tributed.” 
2 Revised figure. 


3 Includes gem stones, gold, mercury, and silver that cannot be assigned to specific counties and value 


indicated hy footnote 1. 


* Total adjusted to eliminate duplicating value of clays and stone used in manufacturin cement and lime. 
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Crude salt was harvested from several thousand acres of ponds by 
solar evaporation, and washed and refined at four plants in the 
county. Leslie Salt Co. operated two plants at Newark, and one at 
Mt. Eden, and sold crude salt to another Newark refinery. Oliver 
Bros. Salt Co. also operated a plant at Mt. Eden. Salt-works bit- 
terns from the Newark plants were piped to the nearby chemical 
plant of Mineral Products Division, Food Machinery Corp., and proc- 
essed to yield magnesia, synthetic gypsum, and byproduct ethylene 
dibromide. Dolomite from the company quarry in San Benito County 
was burned and used to precipitate the magnesium hydroxide. 
Fibreboard Paper Products Corp. in epee As used purchased mag- 
nesium hydroxide for manufacturing insulation. The company also 
calcined crude gypsum from Nevada at Newark for use in wallboard 
and other gypsum products. At Berkeley, Pus Quartz Co. 
used purchased magnesite and brucite in producing hydrous magne- 
sium sulfate. 

Judson Steel Corp. in Emeryville and Pacific States Steel Corp. in 
Union City operated open-hearth furnaces, using iron and steel scrap 
as the source of metal. The latter company's planned completion 
of a blast furnace was delayed until mid-1962, but new fabricating 
facilities were completed in July. Brush Beryllium Co. placed its 
new fabrication plant in operation at Hayward, using eastern beryl- 
lium metal to produce machined components for atmospheric and 
space vehicles and nuclear applications. 

Custom grinding plants (nonmetallic minerals) were operated in 
Berkeley by Industria] Minerals & Chemical Co. and Yuba Milling 
Co. Division of Metals Disintegrating Co., Inc. The Chemical & 
Pigment Co. ground purchased metallic and nonmetallic minerals 
in Oakland. In Emeryville, C. K. Williams Co. produced synthetic 
and natural iron oxide pigments. Raw materials for the natural 
pigments were obtained from out-of-State sources. 

Alpine.—A high percentage of the sulfur ore produced in California 
during 1960 was obtained from the Leviathan mine near Marklee- 
ville by The Anaconda Co. The crude ore was trucked to the pro- 
ducer’s copper-leaching plant in Nevada and was used in makin 
sulfuric acid. Virtually the entire sand and gravel and decompose 
granite output was used by contractors for the U.S. Forest Service on 
agency roads or in constructing new sections of State Highway 89 
near Picketts. 

Claude B. Lovestedt worked the Zaca mine, 6 miles southeast of 
Markleeville, near Highway 89. The silver ore was shipped to the 
Selby smelter, Contra Costa County, for recovery of silver, gold, and 
lead. Some recoverable zinc was contained in the ore. About 485 
feet of tunnel was rehabilitated during the year, yielding 100 tons 
of development work. 

Amador.— Sand produced near Ione by Owens-Illinois and Ione Clay 
& Sand Co. was used in glass, firebrick, and flue lining. Paving 
sand and gravel was produced by crews of the Amador County Road 
Department and by a contractor for the State on Highway 88. Har- 
bison-Walker Refractories Co. worked the Custer quarry south of 
Ione for quartzite used in silica brick. More than 1,000 tons of dimen- 
sion building stone and roofing granules was produced by Sierra 
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Madre Stone Co. from its quarry near Volcano. State highway main- 
tenance crews mined granite for fill. 

Lignite mined near Ione by American Lignite Products Co., Inc., 
was processed in the company's Buena Vista plant to recover montan 
wax and various byproducts. Fire clay was shipped from deposits 
in the Ione area and from stockpiles by Gladding, McBean & Co., 
Pacific Clay Products Co., Ione Clay & Sand Co., and Harbison- 
Walker Refractories Co. This last company planned to acquire the 
Winter clay pit 3 miles northwest of Ione, effective January 1, 1961. 
Most of the clays mined in the Ione area were used in refractories and 
heavy clay products, but one company sold clays for use in pottery, 
as a carrier in insecticides, and for filler uses. Soapstone mined on 
the Rancheria property, near Sutter Creek, by Industrial Minerals & 
Chemical Co. was ground in the producer’s Sacramento County mill 
for consumption in insecticides and rubber. 

Three lode gold prospects, two near Pioneer and one near Enter- 
prise, were the sources of gold ore mined and treated to recover 
gold and silver. Cleanup operations at two gold properties, one each 
near Jackson and Pine Grove, yielded a few ounces of gold and silver. 
A relatively smal] quantity of gold was produced from bench gravel 
worked by hydraulic methods on the Lancha Plana placer claims in 
Jackson Valley. 

Butte.—Although the number of producing dry-gas wells was vir- 
tually unchanged from 1959, gas production rose 29 percent. The 
number of proved productive areas increased slightly and all gas fields 
in the county except the Llano Seco field had increased output. The 

eatest percentage increase in production occurred at the Schohr 

anch field (three wells). The Wild Goose field was the fifth largest 
dry-gas producer in the State. 
ncreased quantities of sand and gravel were needed to meet re- 
quirements of public works projects conducted in preparation for 
constructing the Oroville Dam and for highway reconstruction and 
resurfacing near Gridley, Chico, and Oroville. Producers in the area 
reclaimed these materials from old dredge and hydraulic tailings and 
from stream bed gravels in Dry Creek and the Feather and Sacra- 
mento Rivers. Output was used mostly for structural and pavin 
purposes. Basalt rock and miscellaneous stone were quarried an 
prepared by State and County road crews for highway maintenance. 

The extensive exploration and development carried on by Standard 
Slag Co. in 1959 at the Rusty Ridge iron property in the Table Moun- 
tain area yielded more than 10,000 tons of shipping grade ore in 1960. 
The output was exported. The deposit proved to be a pocket that was 
exhausted of economic-grade ore during the year, and the mine was 
abandoned. Stream gravels near the junction of the south fork and 
middle fork of the Feather River yielded gold and silver. Gold ore 
from the Hungry Jack mine near Big Bend contained recoverable 
gold and silver. The Silver King & Queen lead-zinc claims in the 
Philbrook Reservoir area were the source of small quantities of 
gold, silver, lead, and zine. 

Calaveras.—General use, moderate heat, high-early-strength, and 

lastic cements were produced in the five-kiln wet-process plant of 
alaveras Cement Co. at Kentucky House, south of San Andreas. 
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Bulk and bag shipments were made by truck and rail to California 
markets and .to distributors in Nevada and Oregon. Considerable 
development was conducted at two quarries near San Andreas where 
the company obtained limestone used in cement. Rough dimension 
stone was quarried near Mokelumne Hill by Harley H. Kreth. Alta- 
ville Aggregates worked the Peirano qua to produce roofing 
granules, County road crews obtained stone from the Amelia Meuli 
quarry near Vallecito and the Elma Clark quarry south of Wilsey- 
ville. State highway maintenance crews quarried decomposed granite 
for fill. 

Silica sand was prepared for the glass industry by Pacific Clay 
Products Co. at Camanche; flotation was used to control the feldspar 
content. Sand and gravel was produced and prepared for building 
and paving at the Neilsen Gravel Plant, San Andreas, and by crews 
and contractors of the County and the U.S. Forest Service. The 
largest clay and shale operation in the county was southeast of San 
Andreas, where these materials were mined for use in portland ce- 
ment. Fire clay and miscellaneous clay were hauled from stock- 
pure maintained by Pacific Clay Products Co. at its Camanche, 
snyder (Buena Vista), and Valley Springs operations, and by Cali- 
fornia Pottery Co. from Valley Springs. The clays were used in 
manufacturing heavy clay products. Cleanup operations at placers 
in the Angels Camp and Campo Seco areas yielded a few ounces of 

ld and silver. Gold ore shipped from the Tom Smith prospect near 

heep Ranch contained recoverable gold and silver. 

Colusa.—Dry-gas production rose 78 percent above 1959. Several 
new discoveries were made during the year: By Western Gulf Oil Co. 
(Buckeye field) on January 1, Universal Consolidated Oil Co. (new 
pool in Compton Landing field) on September 26, Cameron Oil Co. 
(Forbes pool in Grimes field) on January 11, Occidental Petroleum 
m (Grimes West field) on December 5, and Gulf Oil Corp. (Kirk 
Sen on October 18. The Grimes West field appeared to be the most 
productive of these discoveries with an initial flow on December 7 of 
17,250,000 cubic feet. Total depth of the well was 8,263 feet with 
perforations at 7,645-7,656 feet. The productive zone was Upper 
Cretaceous sands. The Arbuckle field was the most active gasfield 
with 10 new well completions; Kirkwood had three new completions; 
Grimes, five and Buckeye, six. 

Sand and gravel was produced principally by crews and contractors 
of the county highway agency and the California Division of High- 
ways, The material was used in reconstructing and resurfacing roads 
In the Grimes, Maxwell, and Williams areas. Commercial concrete 
batch plants were operated in the Williams area by Goforth Bros. 
and Cortena Rock Products Co., who obtained sand and gravel from 
nearby pits, creek beds, and river bars. A small tonnage of sulfur 
ore was mined at a property near Wilbur Springs and was used as a 
soil-conditioner. 

Contra Costa.—Basalt was obtained from the Tunnel Rock quarry 
hear Orinda; sandstone and quartzite, from surface and underground 
workings near Richmond and Pacheco; and miscellaneous stone, from 
a large quarry near Clayton. Major producers of stone were Pacific 
Cement & Aggregates, Inc., and Henry J. Kaiser Co. in the Clayton 
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area, and Blake Bros. Co. in Richmond. Most of the stone was used 
for riprap, concrete aggregate, and road base material. Sand was dug 
from pits near Cowell and Antioch and dredged from San Francisco 
Bay, chiefly for building, paving, and railroad ballast. Clays were 
mined by Port Costa Brick Works and United Materials & Richmond 
Brick Co. in the Port Costa and Richmond areas, respectively, and 
used in manufacturing brick. Kaiser Gypsum Co. in Antioch calcined 
crude gypsum imported from Mexico for use in manufacturing various 
gypsum products. The crude mineral was also consumed as a retarder 
in portland cement and as a filler. In the same plant the company 
expanded crude perlite purchased from a Nevada producer. 

ne of the State’s outstanding dry-gas finds was the McCulloch- 
Duarte No. 1 about one-half mile south of production in the Los 
Medanos field in a new fault block. Discovery was made between 3,800 
and 4,235 feet with a calculated free flow of 170 million cubic feet. 
The initial measured flow was 7,900,000 cubic feet through 14-inch 
bean. Production came from sands of Eocene age. Petroleum coke 
from refineries at Avon and Rodeo increased substantially above 1959. 
At yearend, new hydrogen-treating facilities were under consideration 
at major company refineries. Recovery of hydrogen sulfide at these 
refineries increased 19 percent over 1959, and elemental sulfur pro- 
duction rose 18 percent. Peat dredging in the San Joaquin River 
delta yielded a relatively large tonnage of reed-sedge peat, about half 
of which was packaged and sold as a soil conditioner. The value 
was up 27 percent from 1959. 

Del Norte.—Sand and gravel for building and paving was obtained 
from stream-bed deposits along the Smith and Klamath Rivers, and 
was prepared by crews and contractors for Government agencies 
for road construction and maintenance from sources in the same areas. 
Miscellaneous stone quarried near Crescent City and in other places 
in the county was used as riprap and roadstone in State and county 
projects. 

A few tons of ore from the IIiouchi prospect in the Myrtle Creek 
area, east of Crescent City, contained small quantities of recoverable 
copper and silver. 

El Dorado.—An appreciable quantity of granite was quarried and 
much of the output was used in the Upper American River Project 
of the Sacramento Municipal Utility District; however, road improve- 
ments on Highways 50 and §9 and in the Georgetown and Pilot Hill 
areas also required impressive tonnages. Limestone was produce 
nt two surface and two underground operations for consumption in 
glass and lime manufacture, sugar refining, metallurgical] processes. 
for concrete and asphalt aggregate, as a filler in fertilizer, and for 
whiting and roofing granules. California Rock & Gravel Co. quarried 
limestone near Cool. Diamond Springs Lime Co. produced quicklime 
and hydrated lime, using an oil-fired rotary kiln and continuous hydra- 
tor and stone from its Mountain and Diamond Springs quarries. The 
Mountain underground quarry near Auburn was mined by room and 
pillar. El Dorado Limestone Co. also worked an underground lime- 
stone quarry near Shingle Springs by shrinkage stoping. Dimension 
building stone was quarried southeast of Placerville by Sierra 
Placerite Corp. At its underground workings in Chili Bar, Placer- 
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ville Slate Products Co. mined a substantial tonnage of slate, which 
was crushed for granules or ground for rock flour. Mine development 
included about 200 feet of tunneling. Sand and gravel for building, 
paving, and fill was produced by commercial operators near Placer- 
ville and by crews and contractors for Government agencies. The 
quantity of lightweight aggregate required for construction projects, 
principally in the Lake Tahoe area, was obtained in poe E 
California and Nevada Counties. Pacific Clay Products Co. mine 
soapstone at its Shrub deposit south of Shingle Springs and shipped 
the crude mineral to Sander in the San Francisco Bay area. 

Cleanup at the Hazel Creek lode-gold mine near Pollock Pines 
yielded relatively small quantities of gold, silver, lead, and zinc. The 
Hazel Creek mill, burned early in 1959, was not rebuilt. Develop- 
ment was carried on at the Yellow Jacket gold property near Kelsey, 
but no production was reported. Prospectors recovered a few ounces 
of gold and silver from stream gravels along the American River. 

Fresno.—Crude oil production declined 6 percent from 1959. In 
1960, 18 dry holes with a total footage of 122,554 feet were drilled, 
compared with 25 dry holes and 202,755 feet in 1959. Although a 
new pool wildcat was brought in by Leda Petroleum on June 27 in the 
Guijarral Hills field, oil-well completions were comparatively few. 
At the southeast end of the Helm field, oil was obtained 1,700 feet 
west of the nearest producer at a depth of 6,853 feet with an initial 
flow of 144 barrels daily. The southeast Burrel area was extended 
2,100 feet northeast when Arrowhead Exploration Co. completed two 
producers. Shell Oil Co. drilled 30 comparatively shallow holes on 
its leases in the Coalinga field emphasizing the increased trend toward 
developing heavy oil with the aid of bottom-hole heaters. Such 
heaters use electric heating elements to raise the temperature of oil 
adjacent to the hole walls and thus to increase flow. 

Although oil zone natural gas production was down 8 percent, 
ae output was more than double that of 1959. Socony Mobil 
Oil Co., Inc., processed wet gas in one plant at Burrel and one near 
Avenal. Wet gas also was processed in two plants at Coalinga, one 
each by Standard Oil Co. and Union Oil Co. Production from these 
four plants was down 30 percent in total natural gas liquids, but LP- 
gas output increased 24 percent. Union Oil Co. increased plant 
capacity for butane-propane mixture 7 percent during the year. 

Sand and gravel was produced from pits near Coalinga, Fresno, 
Friant, Pinedale, and Sanger for structural and paving uses by com- 
inercial operators, and for maintenance of roads by crews and contrac- 
tors for Government agencies. Paving requirements were lower than 
m 1959 as road construction and resurfacing operations were limited 
to relatively small projects near Mendota, Fresno,and Academy. Di- 
mension stone for monumental use was quarried near Academy by 
Superior Academy Granite Co. Decomposed granite and miscella- 
neous stone obtained near Sanger were used as roadstone and fill. 
Maintenance crews of the U.S. Forest Service produced some stone 

or riprap. Miscellaneous clay was dug from deposits near Fresno 
and used in manufacturing heavy clay products by Craycroft Brick 
Co. The South Dome pumice deposit east of Friant yielded over 
1,000 tons of the material for lightweight aggregate. In March, 
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Fresno Perlite Corp. began operating a new A Rs anding plant 
to replace one that Died in 1958. Johns-Manville Corp., National 
Milling & Mining, and Union Carbide Nuclear Co. explored chryso- 
tile asbestos deposits in the same general area northwest of Coalinga. 
The first two shipped small tonnages to company mills for testing; 
the third shipped to an out-of-State processing plant. 

Several sand and gravel producers, who worked deposits by drag- 
line along the San Joaquin River, recovered notable quantities of gold 
and silver. Old bricks from the furnace at the Archer mine north- 
west of Coalinga were furnaced at New Idria, San Benito County, 
to yield a few flasks of mercury. 

Glenn.—Humble Oil Co. made a new gasfield discovery (Angel 
Slough) about 314 miles east of Princeton. Initia] flow was 2,350,000 
cubic feet at 800 pounds pressure from a 13-foot interval between 2,383 
and 2,396 feet. Total depth was 7,019 feet, and the hole was plugged 
at 3,710 feet. The well was completed on June 18. Five new wells 
were completed during the year. The Beehive Bend gasfield again 
was a leading producer in the State. Although the main area of 
this field had a production loss of 8 percent, output from the Willows 
area was up 84 percent compared with 1959. The total dry-gas 
yield for the county was 5 percent below 1959. 

Nearly 144,000 tons of gravel was produced from the Wyo pit for 
use as railroad ballast by Southern Pacific Co. Commercial] sand and 
gravel plants were operated near Orland by Mack Rock & Sand Corp. 
and Orland Sand & Gravel Co. Both companies worked the Ston 
Creek stream bed. The Willow Creek deposits were worked by Wil- 
lows Ready Mix Sand & Gravel Co. and by County road maintenance 
crews. Miscellaneous stone was quarried and prepared for a road 
project by a contractor for the U.S. Army Corps of Engineers. 

Humboldt—Highway and bridge construction near Dyervill 
Bridgeville, Weitchpec, and between Eureka and Fortuna, requi 
large tonnages of stone and sand and gravel compared with 1959 
demands for these materials. Virtually all the stone quarried was 
used for riprap in embankments. Sand and gravel was produced 

rincipally from stream-bed deposits along the Eel, Van Dusen, and 

ad Rivers. Major commercial producers operated established 
preparation plants near Arcata and Fortuna. Permanente Cement 
Co. established a bulk-cement-distribution facility at Eureka to serve 
consumers from Garberville north into Oregon with cement shipped 
by rail from the company plant. at Permanente. 

A new gasfield discovery (Table Bluff) was made June 7 by Zephyr 
Oil Co. iem 2 miles north of Loleta. Total depth was 5,652 feet; 
production came from the 62-foot interval immediately above bottom. 
Initial flow was only 800,000 cubic feet, but on June 10 the flow in- 
creased to 1,200,000 cubic feet at 1,500 to 1,800 pounds per square 
inch pressure through a one-eighth inch bean. Total gas production, 
chiefly from the Eureka gasfield, decreased 6 percent from 1959. 

The Copper Bluff mine near Hoopa was the only active lode mine 
in the county. Celtor Chemical Corp. mined copper ore from this 
property and processed it in the company mill beginning in April. 
Concentrate was shipped to smelters in Montana, Washington, Idaho, 
and California. The Copper Bluff mine supplied a high percentage 
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of the State's recoverable zinc, in addition to important quantities of 
copper, gold, and silver and several tons of lead. At the mine the 
company carried on development that included longhole drilling, 
drifts, and ralses, and resulted im more than 8,500 tons of stock- 
piled development rock. A token quantity of gold was recovered from 
a few thousand pounds of ore at a prospect near the Klamath River 
northeast of Orleans. 

Imperial —U.S. Gypsum Co. worked its multiple bench gypsum 
mine in the Fish Creek Mountains and hauled the crude mineral to 
the company’s gypsum products plant in Plaster City. 

Crews and contractors of State and county road agencies produced 
more than half the county sand and gravel output. Deposits along 
the New and Alamo Rivers near Brawley, El Centro, and Holtville 
supplied commercial plants with sand and gravel for aggregate used 
chiefly in building construction and en systems. Basalt rock 
from the Navajo quarry near Coyote Wells was prepared for roofing 
granules. Granite produced at the Mt. Signal quarry and the Pilot 
Knob quarry (near Winterhaven) was used as riprap by the Imperial 
Irrigation District and the Bureau of Reclamation. Decomposed 

anite quarried near Plaster City was used in building streets and 

veways. 

Pumice mined near Calipatria was used as lightweight aggregate 
and for landscaping. An open-pit deposit near Ogilby yielded mica 
(sricite schist), which was ground by the producer for use in manu- 
facturing roofing materials. 

Inyo.—The Union Carbide Nuclear Co. Pine Creek operations were 
enlarged to permit production of ammonium paratungstate and as a 
result, the quantity and value of tungsten production increased over 
1959. The Pine Creek tungsten ores yielded a high percentage of the 
tungsten, all of the molybdenum, and much of the lode gold and 
silver produced in California, and was the State's leading source of 
copper. The Augusta prospect in the Cerro Gordo area was the only 
copper property in the county that reported any activity during the 
vear. though eight lead and lead-zinc mines contributed to the 
lead and zinc production, the lead-zinc ore from the Santa Rosa mine 
southwest of Keeler and lead ore from the Defense mine east of Dar- 
win supplied 96 percent of the lead output and nearly 99 percent of 
the zinc. The ores from these two mines also contained more than 27 
percent of the silver recovered from all lode mines in the county. 

The Chemical Division Coa Columbia-Southern Chemical 
Corp.), Pittsburgh Plate Glass Co., recovered sodium compounds 
from brines of Owens Lake in a plant at Bartlett. Principal products 
of the processing plant were anhydrous sodium carbonate and sodium 
sesqui-carbonate. The Gold Hill and Sugar Loaf areas at the Pana- 
mint Range and the areas near Big Pine, Big Springs, Keeler, and 
Tecopa yielded 60 percent of the State’s (nearly 18 percent of the Na- 
tion’s) tale production and shipments. About 1,500 feet of explora- 
tory diamond drilling was done on the Warm Springs (Big Talc) 
property at Gold Hill, California’s leading tale producer. Some of 
the crude mineral was ground in plants at Laws and Keeler. The 
Death Valley talc property, west of Shoshone, was operated by Multi 
Mines, Inc., the first half of 1960 and by Kennedy Minerals Co, Inc., 
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the remainder of the year. The Holliday (Branson) mine east of 

Keeler was the source of some steatite tale. U.S. Borax and Chem- 

ical Co. mined crude borate minerals from underground mines in 

Corkscrew Canyon (colemanite) and near Shoshone (ulexite), which 

ye refined or further processed in its mill and refinery in Kern 
ounty. 

Greatly increased tonnages of sand, gravel and stone were required 
for highway construction near Independence and Shoshone, and for 
various road and structural projects of State and County road agen- 
cies, Los Angeles Aqueduct, Death Valley National Monument, and 
the U.S. Forest Service. County crews operated a portable crushing 
and screening plant southwest of Fish Springs to process granite used 
in road maintenance. Limestone, obtained from the West End quarry 
north of Searles Lake, was burned chiefly as a source of carbon dioxide 
used to produce soda ash in a Kern County plant. Quartzite from the 
Lakeview quarry near Lone Pine was used in manufacturing silica 
brick by Gladding, McBean & Co. The Iron Mask and Deep PE 
quartzite deposits northeast of Big Pine were worked by R. K. Hatc 
to A posee rough construction stone. Miscellaneous stone was quar- 
ried near Ballarat by Stutterite Stone Co. and near Death Valley 
Junction by Harry W. Amey for dimension building stone and ter- 
razzo. Premier Marble Products worked the underground Inyo 
marble quarry southeast of Lone Pine and prepared building stone, 
roofing granules, and aggregate used in precast concrete products. 
Commercial plants prepared sand and gravel for concrete aggregate 
near Bishop. 

Bentonite was mined at the Side Hill open pit and underground 
property near Death Valley Junction during the latter half of 1960 
and was prepared for use in cosmetics and pharmaceuticals. The Ibex 
bentonite pit southwest of Tecopa was operated by Multi Mines, Inc., 
until June, at which time it was acquired and worked by Kennedy 
Minerals Co., Inc. The Ibex clay was used as a component in el 
ing. Fuller's earth was produced and prepared for filler, filter aid, 
and absorbent uses by Sierra Tale Co., from the Olancha deposit south 
of Keeler, and by David Jones, from the Little Joe No. 1 claim east 
of Olancha. Pumice mined near Little Lake and pumicite from the 
Van Loon deposit north of Bishop were prepared for use as light- 
weight aggregate. A relatively small tonnage of volcanic cinder was 
mined on U.S. Forest Service property and used in road construction. 
Crude perlite mined near Big Pine was shipped to expanding plants 
outside the county. Sulfur ore was produced at the Crater mine in 
the Last Chance Range by Inyo Soil Sulphur Co. and prepared for 
agricultural use. 

Kern.—Crude petroleum production was the highest since 1956; the 
total value was slightly above 1959 despite a lower unit price. Ex- 
ploratory drilling led to three new oilfield discoveries, none of which 
was considered of great importance. Of the two significant oil pool ' 
discoveries in California during 1960, one which extended the Belgian 
Anticline field of the McKittrick group, was made in the county by 
Shell Oil Co. The find was believed to be in a new fault block. The 
well was completed January 11, and by February 8 the flow of 34° 
API gravity oil had increased from 474 to 972 barrels ver day at a 
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pressure of 920 pounds per square inch. The most active oil fields 
were the Kern River and Belridge South. The number of active wells 
slightly exceeded the 1959 figure. 

vatural gas output from oil zones rose 9 percent above 1959 and was 
processed in 18 Kern County plants. Total value of all plant products 
declined 3 percent chiefly because of a 5-percent production decline in 
natural gasoline and cyclic products that was not offset by an 18-per- 
cent rise in LP-gas output. Dry-gas output rose slightly from 1959 
chiefly as the result of a new field (Shale Flats discovery and a 
successful shallower pool (in Canal eae test, both by Shell Oil Co. 

U.S. Borax and Chemical Co., the Nation’s leading producer of 
borates and boron compounds, mined crude borates from an open-pit 
mine near Boron. The crude minerals, including those from com- 

y deposits in Inyo County, were processed in nearby facilities. 
ome of the partly refined minerals were shipped to the company re- 
finery near Los Angeles for further processing. Sodium sulfate was 
produced as a byproduct in the boron processing plant. A relatively 
small tonnage of crude borates and some partially refined boron min- 
erals were sold to chemical companies outside the county. Western 
Salt Co. harvested crude salt from Koehm dry-lake brines by solar 
evaporation at its Saltdale plant and shipped the crude mineral to 
Los Angeles consumers for various applications. 

Portland cement was manufactured in the Mojave dry-process 
plant of California Portland Cement Co. and in the Monolith wet- 
process plant of Monolith Cement Co. Both producers used lime- 
stone and sandstone from quarries near their plant sites. Monolith 
obtained clay and shale for its process from a pit near Tehachapi. 
Production and shipments of cement declined below 1959 figures at 
Mojave; output and sales at the Monolith plant both increased. Ship- 
ments were made by truck and rail to all nearby States. Major high- 
way construction projects near Lerdo, Bakersfield, and Grapevine 
required nearly 500,000 tons more sand and gravel than had been 
produced in the entire county during 1959. Much of the demand was 
met by plants working deposits along the Kern River near Bakers- 
field. Other preparation plants were operated in the Lebec, Maricopa, 
and Inyokern areas. Limestone was obtained from the Castle Butte 
quarry near Mojave for use as decorative stone. Mojave Rock Prod- 
ucts and N. W. Sweetser quarried colored sandstone and quartz north- 
west of Rosamond and prepared the materials for use as roofing 

ules and exposed aggregate. Desert Rock Milling Co. quarried 
uilding stone and roofing granules near Tehachapi and Rosamond. 
Nearly 730,000 tons of gypsite was mined for agricultural use near 
Lost Hills, Maricopa, and Taft. H. M. Holloway, Inc., leading pro- 
ducer of agricultural gypsite in California, conducted an exploratory 
program that included 83,000 feet of rotary drilling. Other major 
pr ucers were C. L. Fanning near Lost Hills and Temblor Gypsum 

. near Taft. 

Clays used in rotary drilling were mined (or hauled from a com- 

y stockpile) by Mojave Corp. at Rodgers Dry Lake near Boron and 

y McKittrick Mud Co., near McKittrick. Sericite was mined north- 
west of McKittrick by Excel Minerals Co. for use in absorbents. 
Corp. hauled drilling clays from stockpiles at a property at 
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Buckhorn Lake which had been purchased by the Federal Govern- 
ment and made a part of Edwards Air Force Base. American Min- 
erals Co. mined clay from its White Rock deposit near Cantil for use 
in whiteware. A property between Mojave and Inyokern was the 
source of pumice prepared and soid for use in absorbents, abrasives, 
and cleaning and scouring compounds. Diatomite was mined ın open 
pits about 10 miles northwest of McKittrick. The material was proc- 
essed by the producer for use as an absorbent. The Progressive 
Mining € Drilling Corp. of Nevada reactivated the Ritter barite 
roperty near Loraine and shipped the output to a grinding plant at 
erminal Island, Los Angeles County. 

Six lode-gold mines in the Randsburg area, including cleanup opera- 
tions at two, yielded most of the gold and silver produced. The Weg- 
man group of claims south of Mojave and the Uncle Sam prospect near 
the Havilah Ranger Station contributed to the lode gold and silver 
output in the county. A few ounces of gold and silver were recovered 
from ores of the Gwynne tungsten mine south of Claraville. Cinna- 
bar ore, mined from the Fickert-Durnal open pits near Keene while 
completing exploration and development work, was retorted to yield 
several flasks of mercury. The ‘Travertine uranium prospect near 
Lake Isabella was active most of 1/60 although no ore was shipped. 
While extending a drift, some development rock was produced and 
stockpiled. 

dager R production declined 4 percent below 1959 de- 
spite two new oil pool discoveries. both in the Guijarral Hills field of 
the Coalinga Group. The first discovery was in the Main Area on 
May 30 by Union Oil Co. and the second in the Northwest Area on 
June 27 by Leda Petroleum Co. Crude petroleum was processed in 
a cracking and skimming plant at Hanford operated by Caminol Co. 
Gas output from oil zones dropped 23 percent from 1959. The wet 
gas was processed in four plants near Avenal. three operated by Stand- 
ard Oil Co. and one by Socony Mobile Oil Co. The quantity of 
natural gasoline and cyclic products produced in these plants was 
nearly 11 percent lower, but the volume of LP-gas was slightly higher 
than in 1959. Dry-gas production rose 17 percent. The Trico gas 
area, which lies partly within the county, was the most productive, 
with 13 new development wells completed during 1960. 

Construction of facilities, including extensive hangar aprons at Le- 
moore Naval Air Station and road widening north of Hanford, re- 
quired appreciably larger tonnages of stone and sand and gravel than 
were produced in 1959. "The additional quantities of these materials 
needed as base coarse and concrete aggregate at these projects were 
obtained from preparation plants in Fresno and Tulare Counties. 
McPhaill Gypsum Co. mined agricultural gypsite from deposits 
southeast of Avenal in the Kettleman Hills area. 

Cinnabar ore mined at the Little King (Fredanna) claims near 
Parkfield was furnaced, and ore from the Dawson pit near Avenal 
was retorted to recover mercury. Exploration and development 
work completed during the year at the Little King mine included 
tunnels, crosscuts, and rotary drilling. 

Lake.—Output of sand and gravel at both commercial and Govern- 
ment and contractor operations was substantially below 1959. Much 
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of the decline was attributed to reduced need for paving aggregate in 
major State A rojects, some of which had been completed 
during 1959. Virtually all sand and vel produced came from 
stream-bed deposits near Clear Lake. Miscellaneous stone was quar- 
ried by Government contractors and obtained from local farms for 
use as riprap in road and levee construction. The Clear Lake area 
also was the source of large tonnages of pumice, pumicite, and vol- 
canic cinder sold for lightweight aggregate, roofing material, orna- 
mental rock, and fill. Two prospects near Kelsyville and Clearlake 
Oaks yielded sulfur ore that was sold for use as a soil aid. 

Ore from the Abbott underground mercury mine in Grizzly Canyon 
near the Colusa County line was furnaced and yielded several hundred 
flasks of the metal. Exploration and development at this property 
included raises, winzes, crosscuts, and diamond drilling. A few 
pounds of mercury was recovered from development rock produced in 
E a E at the Juanita property near Middletown, but no metal 
was shipped. 

Lassen.—Essentially all the sand and gravel was produced by crews 
and contractors for Federal, State and county agencies. Crews from 
the Sierra Ordnance Depot obtained granite for fill 2 miles west of the 
Skedaddle Creek bridge. A contractor supplied the same agency 
with miscellaneous stone for use as railroad ballast. Susanville 
Marble & Granite Works prepared granite for curbing at its quarry 5 
miles south of Susanville. Volcanic cinder production declined sub- 
stantially from 1959 chiefly because of lesser requirements in road con- 
struction and maintenance by Government agencies. The material 
was mined near Susanville for lightweight aggregate used locally. 

The Cornelia C No. 2 mine near Hallelujah Junction was the source 
of uranium ore shipped to a Utah processing plant. In 1959 and 
1957, this mine had yielded ore that was consigned to the same 
processor. 

Los Angeles.—Crude oil production was slightly higher than in 
1959, however, average unit value declined 12 cents per barrel, result- 
ing in a total value that was $7.3 million less than in 1959. More 
exploratory wells were drilled for oil in Los Angeles County than in 
any other except Kern. However, there were only three successful 
completions. Two of these were made when Union Oil Co. dis- 
covered the Las Cienegas field with a well completion on June 20 and 
made a new pool discovery in this field on October 12. The other 
discovery was a successful deeper-pool test by Standard Oil Co. in the 
Inglewood field when the Marlow-Burns 306 well was completed 
May 12. In the Wilmington subsidence area, the California Oil and 
Gas supervisor approved new operating agreements for unitization 
of an area encompassing 450 producing wells south of Anaheim Street 
and north of Seaside Boulevard. Such unitization would permit 
multiple producer ownership to operate as a single property. Most 
of California's cracking and reforming capacity, 17 of 38 active re- 
fineries and 21 of 70 natural gasoline plants, were in the county. 

‘early 6 percent less wet gas was produced and processed than in 
1959. Output of natural gas liquids was 9 percent less for natural 
gasoline and cyclic products and 2 percent more for LP-gases. One 
natural gasoline plant (the East Los Angeles plant of Richfield Oil 
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Corp.) was dismartled, leavirg 12 active plants at yearend. Richfield 
Oil Corp. con:pleted a suecessfal shallower pool test adjacent to the 
Bandini oilield with a gas well on Jure 12. A 61-foot perforation 
interval berween 2.555 ard 3.24% feet gave an initial flow of 921 
thousand cubic feet at 1.39 pourds pressure. Production came from 
Pliocene gas sands. The £5-peren: increase in dry-gas production 
over 1959 was aitri buted pr:ine:pai:y to this discovery. 

Nearly 15.5 million tons of sard and gravel was produced by com- 
mercial plants and Government crews and contractors, an 8-percent 
increase over 1959. A 7T-percent gain was reported for structural 
use and a 9-percent rise for road construction. A substantial tonnage 
was consumed as aggreza‘e in additional Los Angeles freeway inter- 
changes and extensions. Preparation plants in the Azusa, El Monte, 
Irwindale, and Sun Valley areas produced more than 1 million tons 
each for a combined output of nearly 9.5 million tons. Specialty 
sands for molding. grinding. blast. and engine uses were obtained 
from deposits near E] Segundo, Huntington Park. Torrance, and 
Walteria. Approximately 1.1 million tons of granite and decom- 

sed granite was quarried, principally for use as riprap and road 

ase. Decorative dimension stone was produced in Palos Verdes and 
in the Saugus area for building construction, flagging. and rubble. 
Two producers on Santa Catalina Island operated quarries to supply 
crushed and broken stone for harbor and breakwater improvements 
at Long Beach. San Pedro. and Port Hueneme. Blue Diamond Co., 
Division of The Flintkote Co., manufactured portland cement at Los 
Angeles, using clinker purchased from California Portland Cement 
Co. and gypsum shipped from the producer's property in Nevada. 
The plant output was consumed in Blue Diamond's extensive ready- 
mixed concrete facilities in southern California. Miscellaneous clay 
was dug from pits in or near Castaic, Compton, Reseda, Whittier, 
Monterey Park, Van Nuys, and Torrance and used in manufacturing 
brick, structural tile, and sewer pipe. Pacific Clay Products Co. an- 
nounced the closing of its Corona plant, Riverside County, and the 
transfer of all the machinery and equipment to its Santa Fe Springs 

lant, which was reported to be the largest vitrified sewer-pipe facility 
in the United States. The encroaching Los Angeles freeway system 
forced relocation of the Higgins Brick Co. Monterey Park plant. 
Soapstone from the Katz property near the Hauser Ranch in Sierra 
Pelona Valley was ground for asphalt filler and stucco. 

Crude vermiculite mined in Montana was exfoliated in the Los 
Angeles plant of California Zonolite Co. and used for plaster aggre- 
grate, thermal and acoustical Insulation, and soil additive at nurseries. 
Seven com anie expanded crude perlite received from mines in Cali- 
fornia, Colorado, Nevada, and New Mexico. Six grinders of talc, 
soapstone, and pyrophyllite operated Los Angeles plants, principally 
with crude materials mined in California and Nevada. Calada Ma- 
terials Co. and Oil Base, Inc., ground crude barite received from com- 
pany operations, in plants at Terminal Island and Compton, 
respectively. Southern California Minerals Co. custom-ground 
ee and other crude nonmetals. Gypsum lath, plaster, and wall- 
board plants were operated by Fibreboard Paper Products Corp., at 
South Gate, and by Kaiser Gypsum Co., Inc., at Long Beach. The 
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former used crude gypsum from its property in Nevada: the latter 
imported gypsum from Mexico. At Los Nietos, Sunshine Mica Co. 
und crude mica received from South Dakota and imported from 
dia and Mexico. The plant products were used in manufacturing 
paint and roofing materials. 

Waste oil-well brine from the Los Angeles Basin was pumped to 
the Dow Chemical Co. Orange County plant to recover crude iodine. 
U.S. Borax and Chemical Co. operated a refinery at Wilmington with 
crude and partly refined borates received from its operations in Kern 
County. Some byproduct sodium sulfate also was recovered. 

_ At the Azusa Gravel plant byproduct gold and silver were recovered 
In washing vel from the nearby San Gabriel River channel. 
Stream gravel in the Gold Creek area north of Sunland was worked 
by small-scale hand methods to yield a few ounces of gold. Steel 
ingots and finished steel products were produced from ferrous scrap 
in electric furnaces by Bethlehem Pacific Coast Steel Corp. at Vernon, 
Southwest Steel Rolling Mills at Los Angeles, and National Supply 
Co. at Torrance. National Supply added an experimental extremely 
high-temperature furnace during the year. Columbia-Geneva Steel 
Division, U.S. Steel Corp., operated open-hearth instead of electric 
furnaces in Torrance. At Cucamonga, New Pacific Rolling Mills, 
Inc., began operating a stainless steel rolling mill late in the year. 

Madera. —Solar Drilling Co. made a gas discovery 1.5 miles south 
of the Moffat Ranch field, with a well completion on November 9. 
This successful new-pool wildcat had an initial flow of 4,060,000 cubic 
feet daily from four intervals beginning at 3,936 feet. Despite this 
discovery, dry-gas production dropped 10 percent below 1959; no new 
development wells were added during the year. The county had 12 
active gas wells at its three gasfields, compared with 15 in 1959, 

Commercial preparation plants near Madera and Chowchilla 
produced sand and gravel for local aggregate requirements in building 
construction. The tonnages of sand and gravel and stone produced 

y Government crews and contractors for road construction and 
maintenance were appreciably below 1959. At the site of the Mam- 
mouth Pool power tunnel project, Bechtel Corp. crushed granite for 
use as concrete aggregate. Dimension granite was quarried and 

at the Raymond quarry for use as architectural and monu- 
ment stone. Pumice and volcanic cinder were dug from deposits a 
few miles south of Belleview and were prepared for use as lightweight 
aggregate and as a carrier in pesticides. Hans Sumpf Co. worked a 
clay deposit near Madera to obtain clayey soil, which was molded and 
stabilized with emulsified asphalt for use in making adobe brick. 

The Strawberry tungsten mine, on the west fork of Granite Creek, 
was worked by New Idria Mining & Chemical Co. Ore was milled 
for a 3-month period, and although some concentrate was sold to 
Union Carbide Nuclear Co., most of the product was consigned to 
à New York buyer. Part of the shipments came from concentrate 
eld in stock from previous years. The operator did some rehabilita- 
tion work at the mine during the year. A relatively small tonnage of 
corslopment rock was produced in driving raises, drifts, and cross- 
cuts. Exploration ode included diamond drilling. The only other 
active metal mine in the county was the Jessee Belle copper property 
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area, and Blake Bros. Co. in Richmond. Most of the stone was used 
for riprap, concrete aggregate, and road base material. Sand was dug 
from pits near Cowell and) Antioch and dredged from San Francisco 
Bay, chiefly for building, paving, and railroad ballast. Clays were 
mined by Port Costa Brick Works and United Materials & Richmond 
Brick Co. in the Port Costa and Richmond areas, respectively, and 
used in manufacturing brick. Kaiser Gypsum Co. in Antioch calcined 
crude gypsum imported from Mexico for use in manufacturing various 
psum products. The crude mineral was also consumed as a retarder 
in portland cement and as a filler. In the same plant the company 
expanded crude perlite purchased from a Nevada producer. 
ne of the State’s outstanding dry-gas finds was the McCulloch- 
Duarte No. 1 about one-half mile south of production in the Los 
Medanos field in a new fault block. Discovery was made between 3,890 
and 4,235 feet with a calculated free flow of 170 million cubic feet. 
The initial measured flow was 7,900,000 cubic feet through 14-inch 
bean. Production came from sands of Eocene age. Petroleum coke 
from refineries at Avon and Rodeo increased substantially above 1959. 
At yearend, new hydrogen-treating facilities were under consideration 
at major company refineries. Recovery of hydrogen sulfide at these 
refineries increased 19 percent over 1959, and elemental sulfur pro- 
duction rose 18 percent. Peat dredging in the San Joaquin River 
delta yielded a relatively large tonnage of reed-sedge peat, about half 
of which was packaged and sold as a soil conditioner. The value 
was up 27 percent from 1959. . 

Del Norte.—Sand and gravel for building and paving was obtained 
from stream-bed deposits along the Smith and Klamath Rivers, and 
was prepared by crews and contractors for Government agencies 
for road construction and maintenance from sources in the same areas. 
Miscellaneous stone quarried near Crescent City and in other places 
in the county was used as riprap and roadstone in State and county 
projects. 

A few tons of ore from the Hiouchi prospect in the Myrtle Creek 
area, east of Crescent City, contained small quantities of recoverable 
copper and silver. 

El Dorado.—An appreciable quantity of granite was quarried and 
much of the output was used in the Upper American River Project 
of the Sacramento Municipal Utility District; however, road improve- 
ments on Highways 50 and 89 and in the Georgetown and Pilot Hill 
areas also required impressive tonnages. Limestone was produced 
at two surface and two underground operations for consumption in 
glass and lime manufacture, sugar refining, metallurgical processes, 
for concrete and asphalt aggregate, as a filler in fertilizer, and for 
whiting and roofing granules. California Rock & Gravel Co. quarried 
limestone near Cool. Diamond Springs Lime Co. produced quicklime 
and hydrated lime, using an oil-fired rotary kiln and continuous hydra- 
tor and stone from its Mountain and Diamond Springs quarries. The 
Mountain underground quarry near Auburn was mined by room and 
pillar. El Dorado Limestone Co. also worked an underground lime- 
stone quarry near Shingle Springs by shrinkage stoping. Dimension 
building stone was quarried southeast of Placerville by Sierra 
Placerite Corp. At its underground workings in Chili Bar, Placer- 
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rille Slate Products Co. mined a substantial tonnage of slate, which 
nascrushed for granules or ground for rock flour. Mine development 
included about 200 feet of tunneling. Sand and gravel for building, 
waving, and fill was produced by commercial operators near Placer- 
ille and by crews and contractors for Government agencies. The 
quantity of lightweight aggregate required for construction projects, 
principally in the Lake Tahoe area, was obtained in neighborin 

California and Nevada Counties. Pacific Clay Products Co. mined 

sapstone at its Shrub deposit south of Shingle Springs and shipped 

the crude mineral to grinders in the San Francisco i Sar 

Cleanup at the Hazel Creek lode-gold mine near Pollock Pines 
yielded relatively small quantities of gold, silver, lead, and zinc. The 
Hazel Creek mill, burned early in 1959, was not rebuilt. Develop- 
ment was carried on at the Yellow Jacket gold property near Kelsey, 
but no production was reported. Prospectors recovered a few ounces 
of gold and silver from stream gravels along the American River. 

Fresno.—Crude oil production declined 6 percent from 1959. In 
1X0. 18 dry holes with a total footage of 192,554 feet were drilled, 
compared with 25 dry holes and 202,755 feet in 1959. Although a 
new pool wildeat was brought in by Leda Petroleum on June 27 in the 
Guijarral Hills field, oil-well completions were comparatively few. 
At the southeast end of the Helm field, oi] was obtained 1,700 feet 
vest of the nearest, producer at a depth of 6,853 feet with an initial 
flow of 144 barrels daily. The southeast Burrel area was extended 
2,100 feet northeast when Arrowhead Exploration Co. completed two 
producers. Shell Oil Co. drilled 30 comparatively shallow holes on 
its leases in the Coalinga field emphasizing the increased trend toward 
developing heavy oil with the aid of bottom-hole heaters. Such 
heaters use electric heating elements to raise the temperature of oil 
adjacent to the hole walls and thus to increase flow. 

Although oil zone natural gas production was down 8 percent, 
dry-gas output was more than double that of 1959. Socony Mobil 
Oil Co., Inc., processed wet gas in one plant at Burrel and one near 
Arenal. Wet gas also was processed in two plants at Coalinga, one 
each by Standard Oil Co. and Union Oil Co. Production from these 
four plants was down 30 percent in total natural gas liquids, but LP- 
gas output increased 24 percent. Union Oil Co. increased plant 
capacity for butane-propane mixture 7 percent during the year. 

Sand and gravel was produced from pits near Coalinga, Fresno, 
Friant, Pinedale, and Sanger for structural and paving uses by com- 
mercial operators, and for maintenance of roads by crews and contrac- 
tors for Government agencies. Paving requirements were lower than 
in 1959 as road construction and resurfacing operations were limited 
to relatively small projects near Mendota, Fresno, and Academy. Di- 
mension stone for monumental use was quarried near Academy by 
Superior Academy Granite Co. Decomposed granite and miscella- 
heous stone obtained near Sanger were used as roadstone and fill. 
faintenance crews of the U.S. Forest Service produced some stone 
for riprap. Miscellaneous clay was dug from deposits near Fresno 
and used in manufacturing heavy clay products by Craycroft Brick 
Co. The South Dome pumice deposit east of Friant yielded over 
1,000 tons of the material for lightweight aggregate. In March, 
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near Madera. Fresno County Land Development Co. operated the 
mine and mill about half the year. Flotation concentrate produced 
was shipped to an Arizona smelter for recovery of copper, gold, and 
silver, The company completed about 500 feet of diamond drilling 
ns part of an exploratory program. 

Marin.— An a COE of sand and gravel was required to 
moot demands for construction of the Nicasio Dam, highway inter- 
changes, and general road improvements. Sand and gravel require- 
ments for public works projects were supplied by Government crews 
and contractors from various stream-bed deposits, supplemented by 
ageragato produced at basalt and sandstone quarries near San Rafael 
and Novato by Basalt Rock Co. and near Greenbrae by Hutchinson 
Ca, A substantial tonnage of crushed stone was used for taxiway and 
handstand construction at Hamilton Air Force Base. Nearly 40 per- 
cont of the sandstone produced at MeNear quarry near San Rafael was 
banum up the Sacramento River for use as riprap in levee 
embankments 

Shale quarried from a deposit in San Pedro hill west of San Rafael 
was usd by LP. MeNear Book Co. in manufacturing brick and by 
The MeNear. Cu to produce Eghtweicht (Haydite) aggregate. 
The Marndito plant usd oil-finxl rotary kilns to expand the shale, some 
of which was subsequently erushed and sized for use in manufacturing 
avre pnsluet The expanded product was sold bagged and in 
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areas. Stone was quarried near Rockport and at other places in the 
county, for road base and for riprap 1n embankments. 

A new mercury prospect, the Empress property on the Crawford 
Ranch east of Ukiah, was worked, and cinnabar ore was retorted to 
recover the metal. 

Merced.—A marked reduction in highway projects, compared with 
1959, resulted in a decline in sand and gravel production for building 
and paving. Most of the 1960 demand for paving material was for 
county roads, particularly the Lander Avenue extension between 
Stevinson and Los Banos. The major sand and gravel preparation 
plants were in the Snelling and Los Banos areas. Agricultural Min- 
erals £ Fertilizer Co. mined agricultural gypsite at the Little Panoche 
property south of Los Banos. The pineal was used locally. 

A relatively small quantity of byproduct gold and silver was re- 
covered at the River Rock, Inc., sand and gravel preparation plant on 
the Merced River near Snelling. 

Modoc.—Mover Gravel Co. used a diesel shovel, scraper, and bull- 
dozers to produce sand and gravel from an alluvial terrace on the 
north fork of the Pit River northeast of Alturas. The material was 
hauled to a nearby plant and prepared for asphalt and concrete ag- 
gregate. Crews and contractors for the City of Alturas, and county 
and State road agencies, prepared sand and gravel for base course, 
surfacing and surface-sealing in road construction and maintenance. 
A substantial tonnage of aggregate was consumed in the realignment 
and widening of U.S. Highway 395 between Alturas and Likely. 

Volcanic cinder was mined on National Forest land for use in road 
construction and from a deposit at East Sand Butte (Ainshea-Butte) 
for railroad ballast by Great Northern Railway Co. From a deposit 
hear Tionesta, H. P. Free mined pumice, which was prepared and 
marketed for lightweight aggregate. 

Jeffery & Associates used a dragline, clamshell, bulldozer, and 
bucket loader to mine peat moss from a bog in Jess Valley, east of 
Likely. Most of the output was packaged and sold for soil improve- 
ment. Although shipments were made to buyers in Arizona, Oregon, 
Nevada, Washington, Texas, and Utah, California consumers received 
most of the production. 

Mono.—Pumice was mined from deposits near Chalfont, Benton, 
and Lee Vining. Some of the material was prepared and marketed for 
use in acoustical plaster, as roofing granules, lightweight aggregate, 
and scouring blocks. The remainder was sold crude as landscaping 
material, A relatively small tonnage of volcanic cinder mined on 
National Forest land was used in road construction by the U.S. Forest 
Service. Sand and gravel was produced and prepared by Government 
crews and contractors for use in the construction and maintenance 
of roads. Pyrophyllite mined at the Pacific property near White 
Mountain by Huntley Industrial Minerals, Inc., was ground in the 
producer's Toss plant for use in manufacturing ceramics, paint, and 

sum board. The company dug kaolin from the Little Antelope 
"ay deposit near Casa Diablo from May through December. The 
mineral was prepared for use in whiteware, paint, paper, plaster, 
Anda variety of other uses. 
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A comparatively small tonnage of gold-silver ore from the Che- 
mung gold mine near Bridgeport was shipped to the Selby smelter, 
Contra Costa County. Claude B. Lovestedt worked the Topaz silver- 
lead mine near Topaz Lake and shipped ore containing lead, silver, 
and gold to the same smelter. Some trenching and stripping of over- 
burden was done at a uranium prospect near the junction of State 
Highway 108 and U.S. Highway 395 while completing assessment 
work, but no ore was produced or shipped. 

Monterey.—A total of 721 oil wells were in active production 
during the year, 49 of which were new development wells. The activ- 
ity, mostly in the San Ardo oil pool, raised production about 500 
barrels a day. Much of the increase came from the Lombardi sand 
of the Campbell area, with peak production occurring in 1960. 
Forty-five of the new producing wells were added in the San Ardo 

ool. Several wells in the Monroe Swell area were abandoned. 

rude petroleum output was 5 percent above 1959, and natural gas 
from oi] zones rose 15 percent. Virtually the entire output of petro- 
leum and wet gas was processed in Contra Costa and Los Angeles 
Counties. 

Kaiser Aluminum & Chemical Corp. produced quicklime and hy- 
drated lime at a plant in Natividad from limestone and dolomite quar- 
ried nearby. The company used three gas-fired rotary kilns and a 
continuous hydrator to prepare lime for chemical, agricultural, and 
industrial uses; refractories manufacture; and building uses. Most of 
the dolomitic lime produced was consumed in the producer’s sea-water 
processing plant at Moss Landing to extract magnesium hydroxide, 
which was calcined to various grades of magnesia. Much of the 
magnesia was used with chromite from the Philippine Islands in 
manufacturing refractories. Near Moss Landing, evaporating ponds, 
covering about 400 acres, were used for the solar harvesting of salt 
by Monterey Salt Works. 

Sand and gravel output declined from 1,047,000 tons in 1959 to 
832,000 tons. The decrease was attributed to reduced requirements 
for paving materials by county, State, and Federal agencies. 
Specialty sands were prepared from dune deposits in the Pacific 
Grove-Pebble Beach area, for blast, engine, and foundry uses, and 
by Owens-Illinois and Del Monte Properties Co. to produce glass 
sand. Del Monte operated a flotation plant and produced both felds- 
par and silica concentrates. The sands and concentrates were blended 
to supply specialty products, ground and unground, that were used 
in pottery, pipe, brick, sanitary ware, and for foundry and filler uses. 
The Kaiser Natividad quarry near Salinas yielded dolomite for such 
nonlime uses as filler in fertilizers and roofing granules. Roofing 
TE also were prepared by W. M. Barnes Co. from dolomitic 
imestone quarried on the Hurt Ranch south of Salinas. Dormody 
Equipment & Supply Co. worked the Carmel quarry for stone used 
in building construction. Decomposed granite was stripped from 
ON near Monterey, Pebble Beach, and Salinas for use as road 

ase. 

Napa.—Sand and gravel was produced near Angwin for building 
and paving use and near Napa as a source for fill material. Basalt 
Rock Co., Inc., supplied most of the locally produced aggregate, rip- 


THE MINERAL INDUSTRY OF CALIFORNIA 193 


rap, and base material from basalt quarried from its Juarez and 
Pedrotti operations near Napa. Some of the material was used to 
improve the road to the producer's new shale deposit at Oakville. 
County crews worked the Parker Hill pit east of Yountville and pro- 
duced materials used in road maintenance and repair. 

Diatomaceous silica from deposits near Napa was processed for 
use in pozzolanic cements. From its Alvo quarry, Perlite Aggregates, 
Inc., mined crude perlite, which was expanded in the company plant 
near St. Helena. Leslie Salt Co. reported that a first harvest (re- 
quiring a 3-year cycle through solar evaporation) was expected in 
1961 from an operation along the Napa River near San Pablo Bay 
that had been in preparation since 1953. 

Asbestos Bonding Co. produced chrysotile asbestos at the Phoenix 
mine near Napa. Four operators worked the James Creek gravels by 

lacer methods to recover mercury that had been washed into the creek 

ttom from the Oat Hill mined dump. Some of the dump material 
was retorted by another operator. Ores from the Oat Hill and Oat 
Hill Extension mines also were processed to yield mercury. 

Nevada.— The tonnages of nd and gravel and stone produced were 
limited chiefly to that material needed to pave roads from ‘Truckee 
north to Hobart Mills and southeast to the Placer County line. Small 
quantities were produced and used locally in the Truckee and Grass 
Valley areas for building construction. Heavy grading projects 
underway over Donner Summit for & 10.5-mile section of the High- 
way 40 freeway were forerunners of expected major requirements for 
aggregate. At its Spanish mine near Washington, Industrial Minerals 
& Chemical Co. mined crude barite that was shipped to company 
grinding facilities in Alameda and Sacramento Counties. The 
sacramento County plant also received some crude ore from the 
reactivated Democrat barite property in Slump Canyon near the 
Placer County line. 

Although relatively small tonnages of gold ore were mined at 
the Indiana mine near Grass Valley, the Orleans near Bloomfield, 
and the Red Ledge near Washington, a high percentage of the lode 
gold and silver credited to the county was recovered in cleanup opera- 
tions at the Brunswick-Idaho Maryland, Empire Star, and Lava 
Cap properties in the Grass Valley-Nevada City area. Cleanup 
material shipped from the Willow Valley mine, east of Nevada City, 
to the Selby smelter also contained recoverable copper, lead, and 
zinc. Except for the output from a dragline operation on Wolf 
Creek near the Limekiln Ranch, virtually all placer gold and silver 
was recovered from small-scale stream-gravel operations by itiner- 
ant prospectors. Gold and silver recovered by Yuba Mining Co., 
on the north fork of the Yuba River north of Columbia Hill, in 1958 
and 1959, was sold to various buyers in 1960. 

Orange.—The number of producing oil wells in the county declined 
from 3,862 to 3,816. This decrease was associated with a correspond- 
ing 5-percent decline in crude petroleum production. Despite the pro- 
duction loss, Orange County was again fourth in petroleum output. 
Socal Oil & Refining Co. operated the only oil refinery in the county, 
a thermal-cracking plant at Huntington Bench; The volume of wet 
gas produced was 4 percent below 1959; however, the total natural 
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gas liquids recovered at seven plants (three near Huntington Beach, 
two near Brea, and one each near La Habra and Placentia) increased. 
Natural gasoline and cyclic products increased 5 percent in quan- 
tity above 1959, and LP-gas outa rose 3 percent. Dow Chemical 
Co. operated the Nation's only iodine extraction plant at Seal Beach, 
where crude iodine was recovered from waste oil-well brines of the 
Los Angeles Basin. Western Salt Co. harvested crude salt from 
6 ponds of the Newport Bay salt Works at Corona Del Mar. The 
unscreened product was sold in bulk and in bags to local consumers. 
Some of the extracted salt-works bitterns was sold for use as a weed 
killer. Peat humus was dug from the R. W. McClellan & Sons 
peat pit near Huntington Beach and sold in bulk for use as a soil 
conditioner. The tonnage marketed was 31 percent under the 1959 


re. 

The quantity of sand and gravel produced for building construction 
increased from 3.4 million tons in 1959 to 4 million tons. The increase 
for paving projects was 100,000 tons. Preparation plants in the 
Anaheim, Orange, El Modeno, and San Juan Capistrano areas sup- 
plied a substantial part of the production. Specialty sands were 
obtained from pits near Huntington Beach, Trabuco Canyon, and 
El Toro and prepared for blast, foundry, and pottery uses. Decom- 
posed granite and miscellaneous stone were quarried by Government 
contractors for road base and use as rip-rap in flood-control embank- 
ments. Kaolin was mined for use in whiteware and pee | zener 

California Nonmetallics, on the Robinson ranch east o buco 
anyon Road, and by W. A. Schoeppe Clay Co., from its deposit 
about 13 miles northwest of El Toro. Miscellaneous clay was dug 
near Anaheim, Corona, and Huntington Beach and used in manu- 
facturing brick, sewer pipe, and other heavy clay products. The 
Lahabralite Co. imported crude vermiculite from nsvaal, South 
Africa, and exfoliated it in a plant in Anaheim for use in premixed 
plaster, as insulation, and for lightweight aggregate. 

Placer—Sand and gravel production declined from 547,000 tons in 
1959 to 450,000 tons. A substantial decrease in the output of pavi 
sand and gravel was partly offset by an increase in the tonnage 
for structural purposes. Road construction projects were mainly 
road surface improvements near Roseville and Soda Springs and 
grading operations near Baxter. Commercial preparation plants were 
operated near Sheridan, Auburn, Colfax, and Tahoe City. Joe 

evreaux in Auburn, one of the major producers of building and 
paving sand and gravel, also prepared appreciable quantities of blast 
sands and of quartz gravels for use as landscape and exposed ag- 
gregate. Teichert Aggregates established a new plant near Black- 
wood Creek, south of Tahoe City, to supply sand and gravel for 
resort iip Ua and paving projects. Granite was quarried near 
Rocklin by Union Granite Co. for use as building and monument 
stone, and crushed for nursery, poultry, and roofing granules. Gran- 
ite and decomposed granite depot near Rocklin and Auburn 
furnished stone used pi orinal for road base and fill. Sierra 
Nevada Milling Corp., Inc., mined quartz near Colfax and ground 
it for silica flour a foundry use. The company installed an ad- 


ditional pulverizer at its plant during 1960. Fire clay was mined by 
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Gladding, McBean & Co. and Lincoln Clay Products Co., Inc., from 
deposits in the Lincoln area, for use in manufacturing brick, struc- 
tural tile, and sewer pipe. 

Except for a few ounces of gold recovered by a dragline operation 
at Canada Hill and a suction dredge near Colfax, gold and silver 
production was from one-man operations (itinerant prospecto 
snipers, etc.) which recovered placer gold and silver from stream 
gravels, using small-scale hand methods. 

In 1959 a development program was begun at the Dairy Farm mine, 
near McCourtney Crossing on the Bear River. The operator con- 
structed ponds to handle copper-bearing mine water, from -which 
cement copper would be recovered. The water was to be pumped 
from an open ar to an upper pond in the mine dump, percolated down 
into a series of lower ponds, and then through wooden tanks contain- 
ing iron scrap. No precipitate had been shipped by the end of 1960. 

Plumas. —Sand and gravel production increased chiefly because of 
aggregate needed by Government contractors for road construction 
and realinement projects near Canyon Dam, Blairsden, and Beck- 
wourth. Producers near Quincy, including Plumas Ready-Mix Con- 
crete and the Bellamy Corp., obtained sand and gravel from the 
Spanish Creek stream bed for building, paving, filtration sand, and 

in rock. The Tobin quarry was worked intermittently by main- 
tenance crews of the Western Pacific Railroad Co. for stone used as 
riprap. Over 8,000 tons of volcanic cinder was produced from de- 
its in the National Forest and used by crews of the U.S. Forest 
rvice in road construction. 

Copper ore from the Engels mine northeast of Greenville was 
appead to the Tacoma, Wash. smelter for recovery of contained copper 
and silver. The only other active lode mine was the Gold Stripe gold 
mine west of Greenville. Ore from this property was smelted at 
Selby, Contra Costa County, to recover a few ounces of gold and 
silver. Virtually all the placer gold and silver recovered was obtained 
from stream gravels by prospectors. 

Riverside.—Kaiser Steel Corp. operated its Eagle Mountain iron 
mine, the State’s major metal mine and one of three active iron mines 
m 1960. Production and shipments of mine-run ore were 9 and 12 
percent, respectively, below 1959 figures. No direct-shipping-grade 
ore was produced during the year. The run-of-mine ore was u 
graded in a nearby plant, and the concentrate was shipped to the 
company-owned integrated steel plant at Fontana, San Bernardino 
County, or exported. Less than 200 long tons of the iron concentrate 

roduced were sold to domestic consumers. During the year Kaiser 

teel Corp. completed about 5,000 feet of diamond drilling at the 
mine site as a part of its exploration program. Ores E old, 
silver, and copper from two lode mines, the La Escondida in the Maria 
Mountains a few miles northeast of Mineral Switch and the Moun- 
taineer about 1 mile east of U.S. Highway 95 near the San Bernardino 
County line, were shipped to out-of-State copper smelters. At the 
Ram uranium claims near Twentynine Palms development consisting 
of trenching, shaft sinking, and raising was completed, but no ore was 
produced or shipped. 
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Riverside Cement Co. produced portland cement in its 13-kiln dry- 
andes plant at Crestmore for shipment to customers in California, 

rizona, and Nevada. The company purchased nearly 73 million 
kilowatt-hours of electrical energy to oper the plant in 1960. An 
automatic system for palletizing bagged cement was installed in the 
newly modernized bagging plant. A new dry-process white-cement 
plant with capacity to produce 250,000 barrels a year was under con- 
struction adjacent to the existing plant. Full-scale production of 
white cement was expected by June 1961. Sand and gravel produc- 
tion declined to 1.8 million tons. About two-thirds of the 300,000-ton 
decliné was attributed to a decrease in paving requirements and one- 
third, to a lesser demand for structural uses. Major producers oper- 
ated fixed plants in Corona, Indio, and Desert Hot Springs areas. 
The tonnage of glass sand produced near Corona by Owens-Illinois 
was moderately greater than in 1959. Granite and decomposed gran- 
ite Were quarried and prepared for road base, fill, riprap, and poultry 
grit. Limestone was mined underground near Crestmore by River- 
stdo Cement Co. and consumed in the producer's cement plant or sold 
for tlux and filler. Limestone quarries were operated near West 
Riverside and Nightingale as a source of stone used as roofing gran- 
ules and concrete aggregate, Quarries were worked by Minnesota 
Mining & Manufacturing Co. and Hugh Seeger Corp. near Corona, 
and Kenneth J. MacKenzie near White Water to obtain stone used 
for rubble, riprap, rofing granules and sand-blasting material. 

Clay deposits in the Alberhill. Corona, ard Elsinore areas were 
wun of Ore and miscellaneous clay used in manfacturing refrac- 
torio, heavy elay products, stoneware, and pottery. Pacific Clay 
Panske Ca worked the largest clay derezit in the county north of 
Terra Coca The deposit covered nearly Eve sections of land. Pacific 
Clay bean mnifving iss facilities by dismanring its Corona plant 
and movie che enuiiprent and machivery to Santa Fe Springs in 
low Arias Cir. The Crexpmeoce shale rit was the source of mate- 
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and one by Texaco, Inc. in the River Island field at 3,566 feet on De- 
cember 4. Initial flow at both wells exceeded 1 million cubic feet. 

Reduced sales of aggregate used in building construction were offset 
somewhat by increased demand for sand and gravel used in paving 
U.S. Highways 40, 50, and 99, and State Highway 24. McClellan 
Air Force Base projects, as well as those of City and county agen- 
cies, required appreciable quantities of these materials. Pits and 
stream-bed deposits in the Sacraments, Del Paso, Perkins, and Fair 
Oaks areas were the principal sources for sand and gravel. The G. R. 
McDonell clay pit near Sacramento was worked by R. J. Robideaux, 
and the clay was sold for use in making refractory brick. Sacra- 
mento Brick Co. dredged clay near the southwest city limits of 
Sacramento. Cannon & Co. obtained clay used to manufacture brick 
near Sloughhouse from April through November. Crude vermiculite 
received from a Montana mine was exfoliated in the Sacramento plant 
of California Zonolite Co. and sold for use as lightweight plaster 
a concrete aggregate, acoustical and thermal insulation, and a soil 
aid. 

Most of the placer gold and silver recovered in the county, and all 
the platinum, came from the bucketline dredging operation of the 
Natomas Co. on the American River. Four sand and gravel prepara- 
tion plants recovered byproduct gold and silver. 

San Benito.—General purpose, moderate nee hipa sulfate resistance, 
and plastic portland cements were produced by Ideal Cement Co. at 
San Juan Bautista and shipped by truck to consumers in northern and 
southern California. A comparatively small tonnage of cement was 
ped to Oregon. The company operated four 150-foot kilns to 
produce clinker for its wet-process plant. Sand and gravel obtained 
from deposits along the San Benito River near Hollister was prepared 
by Don L. Rider and Hollister Sand & Gravel Co. for concrete aggre- 
gate and road base. Hollister Sand shipped these materials by rail 
to the San Jose and Redwood City areas. At Logan, crushed and 
broken stone from the State’s largest granite quarry was shipped by 
rail and truck for riprap, roadstone, aggregate, and railroad ballast. 
Quarries near San Juan Bautista and Hollister yielded limestone 
and dolomite used in manufacturing cement and magnesium com- 
pounds, ctively. Two producers mined bentonitic clays for 
enameling, foundry use, fillers, drilling mud ingredient, and other 
uses. San Benito Clay € Mineral Co. mined clay near Tres Pinos, 
and Fresno Agricultural & Chemical Co. operated the Vallecitos, 
Ashurst, and Buckhorn clay deposits near Idria. 

Ten mercury mines and prospects were active. The New Idria 
mine was the Nation's major mercury producer and the only mine in 
San Benito County that yielded more than 50 flasks of metal. Ex- 
ploration and development completed at the New Idria included over 
200 feet of shafts and raises; more than 2,000 feet of tunnels, drifts, 
and crosscuts; and more than 5,000 feet of diamond and long-hole 

ling. Some exploration and development work also was done at the 
nearby Elkafajo property, a new mercury prospect. Among the other 
active mercury mines, the most productive were the San Carlos, Santa 
Margarita, and Camp No. 2, in the Idria area, and the Juniper near 
anoche. The number of producing oil wells remained about the 
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same, but overall production dropped 36 percent below 1959. Most 
of the decrease was attributed to the Vallecitos field. Despite the 
appreciable decline in crude petroleum output, wet-gas production 
rose 2 percent. Dry-gas output was reported for the first time in 
several years; production came from the Lamerias gas area of the 
Hollister field. This area was first discovered in 1950 as an oil find 
and later classified as a dry-gas area. The potential producing wells 
had been shutin for several years. 

San ino.—Mineral and natural saline deposits comprising an 
area larger than Connecticut, Massachusetts, and Rhode Island com- 
bined, yielded 30 metal and mineral commodities with a total value 
greater than the value of mineral output in Nevada. Plants at Col- 
ton, Cushenbury, Oro Grande, and Victorville produced 13 million 
barrels and shipped over 12 million barrels of portland cement during 
the year. Shipments were made by truck and rail to consumers in 
California, Nevada, Arizona, Utah, and Colorado. Dry-process man- 
ufacture was used at the California Portland Cement Co. nine-kiln 
Colton plant and the Riverside Cement Co. seven-kiln Oro Grande 
plant. e Permanente Cement Co. two-kiln Cushenbury plant and 
the Southwestern Portland Cement Co. nine-kiln Victorville plant 
used the wet process. More than 288 million kilowatt-hours of elec- 
trical energy was consumed by the four plants. Southwestern in- 
stalled a new baghouse at its Victorville plant during the year to 
remove cement dust from the kiln smoke. 

Saline materials, including sodium borates, boric acid, potassium 
chloride and sulfate, soda ash, salt cake, elemental bromine, and crude 
dilithium-sodium phosphate (converted to lithium carborate) were 

roduced from Searles Lake brines by American Potash and Chemical 
mpany. West End Chemical Company operated a plant on the 
opposite side of this playa to produce sodium borate, soda ash, salt 
cake and glauber's salt by entirely different processes. The bromine 
was used mostly by chemical plants in the Los Angeles area; potas- 
sium salts were mainly used in preparing fertilizers. The entire out- 
ut of calcium chloride in California was obtained from Bristol Lake 
two plants and refined at a third plant to liquid and flake forms. 
rude salt, obtained from Searles, Bristol, and Danby dry-lake brines, 
was recovered by solar evaporation. Halite was mined with a drag- 
line near Amboy and sold for use in manufacturing chlorine. Amen- 
can Potash and Chemical Company installed a $7 million evaporation 
plant at its Trona operation to replace older facilities and increase 
production. Salt was produced by California Salt Company both by 
solar evaporation and conventional mining and processed for many 
uses. Pacific Salt Co. recovered salt from holdings of the American 
Potash & Chemical Corp. on Searles Lake by bulldozer, scraping thin 
surface layers. The salt was hauled 4 miles to Argus, a rail loadin 

int. Salt harvested near Rice by Metropolitan Water District o 

outhern California was used entirely in water softening. 

Reduced output of limestone quarried near Oro Grande, Colton, 
Cushenbury, and Victorville for use in cement resulted in a decline in 
total stone production of about 300,000 tons below 1959. Increased 
shipments of limestone were made from the Cushenbury quarry for 
use as flux at the Fontana steel plant. Limestone was also quarried for 
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use in glass, paper, whiting, poultry grit, and roofing granules. Mar- 
ble-Wite Dolomite, Inc., opened a large dolomite deposit about 7 miles 
south of Lucerne Valley and produced roofing granules, terrazzo 
chips, and decorative rock. Granite and decomposed granite were 

tried near Colton, Big Bear Lake, and Twentynine Palms, and ad- 
Jacent to several Government project sites, for use as riprap, roadstone, 
and fill. Marble quarried in the Victorville and Yucca Valley areas 
was used for rough and dressed building stone and terrazzo. Sand- 
stone, quartz, and quartzite were quarried near Oro Grande, Hinkley, 
Baldwin Lake, and Twentynine Palms for cement, filler, rock wool 
and building uses, and in foundries and oil refineries. Stone quarried 
in the Barstow, Baker, and Old Woman Springs areas was used for 
dimension building stone and roofing and decorative granules. Sand 
and gravel production declined from 6.3 million tons in 1959 to 5.5 
million tons, chiefly because demand for paving aggregate dropped 
from 2.4 million to 1.7 million tons. Large tonnages of sand and 
gravel produced from pits and plants between Upland and Redlands 
were consumed in building and paving. 

Four producers supplied more than one-third the State tale output 
from 14 deposits. Most of the active talc mines were in the Tecopa 
and Silver Lake-Yucca Grove areas. Western Talc Co. was the 
county’s major producer. Southern California Minerals Co. carried 
out exploration and development work at its Excelsior and Monarch 
properties near Tecopa and stockpiled some development rock. Min- 
eral Materials Co. did not mine any pyrophyllite at its Victorite de- 

it during year, but shipments were made to grinders from stocks. 
all clay was dug at the Hart mine in the Castle Mountains near 
Ivanpah by Gladding, McBean & Co. and Southern California Min- 
erals Co. for use in pottery and stoneware, floor and wall tile, and re- 
fractories. Exploration was in progress at the mine site in an attempt 
to locate an extension of the deposit. Bentonitic clay mined or with- 
drawn from stockpiles at the Honey Brown property near Vidal, the 
Geyser View No. 3 claim near Newberry, and the Hector deposit near 
Dagget was used to supply trace minerals in animal feeds, as a filter 
aid, and for many other applications. Miscellaneous clay was ob- 
tained from pits near Chino and Highgrove for use in brick manufac- 
ture. Shale-Lite Corp. mined shale near Chino and used it to produce 
expanded lightweight aggregate. Clay and shale from the Cushien: 
bury pit south of Lucerne alley was used by Permanente Cement Co. 
ucklime and hydrated lime was produced by California Portland 
Cement Co. at its Colton plant for sale to the building trades. West 
End Chemical Co. produced byproduct quicklime and hydrated lime in 
lts plant at Searles Lake. The output was sold for chemical, indus- 
trial building, and agricultural uses. 

Volcanic cinder from a property near Ludlow was used for railroad 
ballast. Deposits near Cima and north of Hinkley yielded volcanic 
cinder prepared for use as lightweight aggregate, soil conditioner, and 
landscaping material. Crude fluorspar from the Pacific Fluorite mine 
in the Clark Mountain area was purchased by an Ohio company for 
use in glass manufacture. Oil Base, Inc. shipped crude barite from 
its Leviathan mine near Yermo to the company processing plant at 
Compton, Los Angeles County. Crude feldspar produced at the Beck 
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mine near Four Corners was custom-ground in a Los Angeles plant. 
The average number of producing oil wells rose from 14 in 1959 to 22. 
Petroleum production dropped 15 percent; wet gas output increased 
6 percent. One of three wells drilled during the year was abandoned 
as dry, and two were suspended. The total footage drilled was only 
4,652 feet. 
Iron Age Mines Co., at its open-pit magnetite iron mine south of 
Danby Lake, hand-sorted and ran the crude ore over a magnetic 
ulley to upgrade the ore for sale to cement and iron and steel pro- 
ducam. Kaiser Steel Corp. operated its integrated steel plant at 
Fontana, the State's major steel plant and only producer of pig iron. 
Late in the year Metals and Petroleum Corp. of Los Angeles acquired 
tungsten placer properties in the Atolia area near Randsburg. Before 
World War II this area yielded both gold and tungsten. Molybdenum 
Corp. of America operated its Mountain Pass mine and mill but 
processed a lower tonnage of barite-bastnasite ore in producing rare- 
earth concentrate than in 1959. However, shipments of concentrate 
were more than three times the 1959 tonnage. During the year, the 
PX reached an agreement with American Potash & Chemical 
orp. whereby the latter company would exclusively develop and dis- 
tribute the rare-earth products in the glass industry. Most of the 
county's silver, lead, and zinc output was recovered in smelting lead 
ores, which also contained recoverable gold and copper, from the Bo- 
nanza King mine in the Providence Mountains a few miles southeast 
of Kelso. Ore mined at the Silver Bow property near Calico also 
yielded silver and lead. Nearly 50 percent of the credited copper out- 
ut was derived from ore of the Best Yet mine, a few miles west of 
eedles, which also yielded silver and zinc. Cop er ores from the 
Consolation and Master claims near Spangler, the Copper Queen and 
Joseph claims north of Barstow, and the Mary Elizabeth mine in the 
Avawatz Mountains north of Baker, were shipped to an Arizona smel- 
ter for recovery of copper and silver. Ore from the Mary Elizabeth 
mine contained most of the gold output reported in the county. C&C 
Drilling Co. shipped silver ore from the Good Pay mine near Ord 
Mountain to the Selby smelter, Contra Costa County. The company 
completed considerable development work at the mine including 
shafts, raises, and tunnels. About 1,000 tons of waste was removed to 
the mine dump and over 3,000 tons of development rock was stockpiled. 
San Diego.—Sand and gravel production decreased 1.5 million tons 
from 1959. Paving T and gravel decreased 1 million tons; sand 
and gravel for structural uses decreased 500,000 tons. Nearly 3.4 mil- 
lion tons of sand and gravel was produced for construction purposes, 
and the remainder was used mostly for paving of roads, streets, and 
airport runways. The principal producers operated pits and plants 
in the San Diego, El Cajon, and Oceansideareas. Silica sand obtained 
and prepared near Oceanside was sold for industrial uses, including 
glass, molding, sand blasting, engine, and filtration. The Escondido 
and Congo Black quarries near Escondido, the Western Black quarry 
near Vista, and the Suncrest quarry near El Cajon, were sources of 
rough and dressed dimension granite quarried for architectural and 
monumental uses. Operators at the Congo Black and Western Black 
quarries made surface-bearing plates for equipment in laboratory 
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use. Granite, decomposed granite, and miscellaneous stone quarried 
in the same general areas were used as riprap, roadstone, and fill 
material. Basaltic rock was quarried from the Volcan No. 1 and No. 
2 claims about 3 miles northeast of Jacumba and prepared for use as 
roofing granules. 

Western Salt Co. harvested crude salt from pns at South Bay 
by solar evaporation of sea water and processed the material at Fruit- 
dale for à wide variety of uses. 'Thesalt-works bitterns were pumped 
to the nearby chemical plant of Mineral Products Division, Food 
Machinery and Chemical Corp., where magnesium chloride was ex- 
tracted. A limekiln was installed at the Alvarado water treatment 
plant of the San Diego City Water Department for the calcination of 
calcium carbonate sludge removed in water treatment. The installa- 
tion supplied lime for the city's Alvarado and Miramar filtration 

lants. Miscellaneous clay dug near Del Mar and the Linda Vista 

tation was used by Sorrento Brick & Clay Products and by Hazard 
Block Co., respectively. Union Brick Co. mined shale north of Pacific 
Beach near Highway 101 and consumed it in the company plant. 
Three pyrophyllite deposits were operated in the San Diequito area 
during the year. Except for a relatively small tonnage shipped to a 
Los Angeles chemical plant, the output was consigned to grinders in 
Escondido and Campo and one in Los Angeles na arborlite 
Corp., in Escondido, expanded crude perlite received from Inyo 
County and Arizona. Delwin R. Curry worked two gold properties 
near Pine Valley. Ores of the Eagle Nest group and the Ross Quart 
mine were amalgamated to recover gold and silver. 

San Francisco.—Franciscan chert (red rock) quarried and crushed 
at Candlestick Point was used for base material in State highway 
projects and in extending runways at San Francisco International 
Airport, San Mateo County. Sand was dredged from the bay border- 
Ing the city and county, and obtained from ocean-beach dune deposits 
for use in asphaltic and concrete surfacing and as fill in the Golden 
Gateway project. 

Commercial Minerals Co. purchased limestone and soapstone from 
El Dorado County, talc from Inyo County, and bentonite from San 
Benito County. The ores were ground or otherwise processed by the 
company for resale. Stauffer Chemical Co. processed partly refined 
borates purchased from a Kern County producer and converted them 
to various boron and sodium compounds. 

San Joaquin.—The volume of natural gas produced was more than 
one and a half times that in 1959. The increased output was at- 
tributed mainly to a successful new-field wildcat, two successful new- 
pool wildcats, and an average of 13 more producing gas wells. Great 

asins Petroleum Co. had a successful new-field discovery in the Mc- 
Mullin Ranch area with a well completion on May 4 that had an 
Initial flow of 2,740,000 cubic feet from two producing intervals be- 
tween 5,925 and 5,970 feet. The company also made a new-pool dis- 
covery in the Vernalis field with a successful well completion on 
May 21. The other successful new-pool wildcat was made by E. C. 
Brown when his H. D. Towne Unit 2 came in at 3,526 feet on March 31 
with an initial flow of more than 2 million cubic feet near the southern 
boundary of the Thornton gasfield. At yearend the depleted Mac- 
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Donald gasfield was nearly ready for the planned gas storage by 
Pacific & Electric Co. 

Sand and gravel production, principally in the Tracy, Escalon and 
Clements areas, was moderately lower than in 1959. uirements 
for these materials for constructing and surfacing highways north of 
Clements and south of Lodi and local street and road projects offset 
somewhat a decline in the quantity used in building construction. 
A comparatively small tonnage of stone was quarried and crushed 
near a road project under construction for a military installation. 
Clays were mined near Stockton and Tracy for use by California 
Clay Products Co., Stockton Building Materials Co., and Pacific Clay 
Products Co. Pacific Clay was modernizing its vitrified clay pipe 
plant at Stockton. 

San Luis Obispo.—An average of four more producing oil wells 
yielded 34 percent less petroleum than in 1959. Production came from 
five fields—Arroyo Grande, Guadalupe, Morales Canyon, Russell 
Ranch, and Taylor Canyon. There were no new-field or new-pool 
discoveries during the year. In addition to four new producing wells, 
two unsuccessful wells were drilled in the Cuyama Valley area; one 
reached granite at 9,002 feet on August 20, and the other was aban- 
doned as dry at 1,805 feet. Two dry wells, one drilled to 5,200 feet 
in the Chimney Rock area and the other to 3,303 feet at Midway 
Sunset, were reported. Natural gas output came from oil zones only 
and was 15 percent below 1959. Union Oil Company operated a 
coking and thermal-cracking plant at Arroyo Grande and Richfield 
Oil Corp. treated wet gas in its natural gasoline and cycle plant near 
Cuyama. The quantities of natural gasoline and cyclic products 
credited to the county decreased 17 percent, and the volume of LP-gas 
produced was 2 percent less than 1959 figures. Reduced output of 
these materials at commercial plants and by Government crews and 
contractors was attributed to lesser requirements for sand and gravel 
in both building and road construction projects. Virtually all the 
peo enon came from deposits near Cambria, Atascadero, Pismo 

each, and Arroyo Grande. Quarries in the Adelaide, Morro Bay, 
San Luis Obispo, and Nipomo areas ud RN building stone, rubble, 
riprap, flagging, and road base material. A substantial tonnage of 
riprap was quarried for embankment use in projects of the U.S. 
Army Corps of Engineers, State Division of Highways, and the 
Whale Rock Dam project. The latter was a joint venture of the State 
Division of Water Resources and the City of San Luis Obispo. San 
Luis Brick, Inc., dug and used miscellaneous clay from a deposit near 
the city limits of San Luis Obispo. Superior Gypsum Co. mined 
agricultural] gypsite at the Carisso property several miles east of 
Simmler. 

Although six mercury mines were active, only the Buena Vista, 
near Klau, yielded more than a few flasks of the metal. Exploration 
and development completed at this open-pit property included 5,000 
feet of rotary drilling and the stripping of about 100,000 cubic yards 
of waste. Some rotary drilling and stripping was done at the Rin- 
conda mine a few miles southeast of Santa Margarita. 

San Mateo.—Oystershell and clay, dredged together from San Fran- 
cisco Bay, were used as basic raw materials to produce portland 
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cement at the Redwood City wet-process plant of Ideal Cement Co 

where 235-foot rotary kilns were operated. Shipments of finished 
cement were made by truck, rail, and water, principally to northern 
California markets; however, cement also was shipped to customers 
in southern California, Nevada, and Oregon. Some of the oyster- 
shell was processed outside the county for use as poultry grit and 
as a mineral filler in animal feeds. Sand output was limited to the 
tonnage produced commercially at Pilarchitos Creek near Half Moon 
Bay, and the quantity produced and used by Government contractors 
in road projects. Sandstone, limestone, basalt, decom granite, 
and miscellaneous stone were quarried in the Brisbane, Belmont, Red- 
wood City, Rockaway Beach, Woodside, and Pescadero areas. These 
quarries furnished most of the concrete ag te, riprap, roadstone 
and fill material produced in the county. Stone output increased and 
was used principally in Vienn the Bayshore Freeway. 

At wood City, Leslie Salt Co., with operations extending into 
Alameda and Santa Clara Counties, harvested a large tonnage of 
crude salt by solar evaporation of sea water in ponds along San Fran- 
cisco Bay. "Virtually all salt produced at the Redwood City plant 
was exported or rs to other States. In south San Francisco, 
Merck t Co. operated a chemical plant and used a purchased lime- 
stone-dolomite mixture in recovering magnesium hydroxide from 
sea water. 

Petroleum and natural (wet) gas production, from an average of 
twice as many w rose 62 and 27 percent, respectively, compared 
with 1959 figures. e south area of La Honda field, which was dis- 
covered in 1959, was the chief producing area. Only one well pro- 
duced in the Oil Creek area. 

Santa Barbara.—A new drilling platform was erected for Texaco, 
Inc., about 1.5 miles offshore, 5 miles west of Gaviota. The double- 
deck production platform was near a well completion made by Texaco 
in 1959. This well had been drilled to 6,751 feet, and a formation test 
reportedly flowed 1,893 barrels daily of 35” API gravity oil and a 
large amount of gas, but no production was reported in 1960. Durin 
the year two notable offshore gas discoveries were made. Standa 
Oil Co. of California completed a gas well in the Gaviota offshore 
field on June 16 at a depth of 9,007 feet, and Phillips Petroleum Co. 
made a gas-well completion September 28 in the Naples offshore field. 
Standard Oil also began erecting a second platform in the Summer- 
land offshore area. On September 10 Socony Mobil Oil Co., Inc., 
had a successful shallower pool test in the Cat Canyon field from Plio- 
cene gassands. The perforation interval was 3,412-3,501 feet with an 
initial flow of 477,000 cubic feet daily. The volume of dry gas pro- 
duced was 4.5 times the total for 1959. Crude oil and wet gas output 
increased 4 and 3 percent, respectively, whereas production of natural 
gasoline and cyclic products and LP-gas from six plants rose 10 and 9 
percent. Two new cycling plants of Standard Oil Co. at Carpenteria 
ue E contributed substantially to the increase in natural gas 

qui 

Open-pit operations at Lom o o a high percentage of 
California’s diatomite output. e crude materia] was prepared for 
a wide variety of uses in the nearby processing plants of Great Lakes 
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Carbon Corp., Johns-Manville Products Corp., and Wyandotte 
Chemical Corp. Much of the finished diatomite was consumed as a 
filter aid and filler or carrier in various products, and for thermal 
and acoustic insulation. Near Santa Maria, The Airox Co. mined 
and prepared diatomite for use as lightweight aggregate and as an 
a in pozzolan cement. 

he peak construction period for facilities at Vandenberg Air Force 
Base had ended, and demand for aggregate was appreciably less than 
in 1959. However, much of the sand and gravel and stone production 
was used in constructing related projects at the base, for roads and 
buildings at the Naval Missile Facility at Point Arguello, and for 
improvements to U.S. Highway 101, west of Santa Barbara. The 
principal producers of sand aud gravel operated fixed and portable 
plants along the Sisquoc River in the Santa Maria-Garey-Sisquoc 
area and along the Santa Ynez River in the Lompoc-Buellton-Solvang 
area. Missile City Rock Corp. quarried dolomite in Miguelito Can- 
yon, near Lompoc, and produced dimension and crushed stone used 
In Structures and roads. Rough and dressed building stone, riprap, 
and flagging were quarried near Santa Maria, Lompoc, and Santa 
Barbara. In June, Rincon Rock Corp. installed equipment at its 
quarry near Carpenteria for preparing stone used in building and 
paving. De Weese Spreaders, Inc., mined agricultural gypsite one- 
half mile south of Ventucopa during the first half of 1960. The com- 
pany ceased mining in July when the deposit was depleted of salable 
mineral. 

The Gibraltar mine northeast of Santa Barbara, was the only active 
mercury property. Some underground development rock was fur- 
Acedo bat most of the recovered metal came from ore mined at the 
producer's open-pit operation. 

Santa Clara.—The 6-kiln wet-process cement plant of Permanente 
Cement Co. at Permanente was the State’s largest cement-produci 
facility. The plant used over 143 million kilowatt-hours of electrica 
energy during the year. Shipments of virtually all types of cement, 
including some white and masonry cements, were made to consumers 
in California, Nevada, Oregon, Washington, Hawaii, and foreign 
countries. The construction of interchanges and extensions along 
U.S. Highway 101 Bypass and State Highway 17 to provide continu- 
ous freeway routes through the county placed heavy demands on 
many sand and gravel producers. Virtually all the sand and gravel 
used for building and road construction was obtained from stream- 
bed deposits in Coyote, Guadalupe, Los Gatos, and Uvas Creeks, and 
bench gravels along Stevens Creek Road west of San Jose. The 
county’s largest stone quarry was at Permanente, where limestone 
for cement and road base was processed at two crushing plants. 
Other stone quarries were worked near Milpitas, Palo Alto, Los Altos, 
San Jose, Saratoga, Morgan Hill, and Gilroy for rubble, aggregate 
roadstone, roofing granules, and fill. Road base material was obtain 
from the Alum Rock Park and Saratoga quarries by crews of the 
City of San Jose and Santa Clara County, respectively. Oystershell 
dredged from San Francisco Bay near Dumbarton Bridge was used 
us poultry grit and mineral filler in animal feeds. The Western 
quarry near Livermore was the source of magnesite used by an 
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Alameda County chemical plant in producing hydrous magnesium 
sulfate. Late in the year Mother Lode Rock Industries, Inc., took 
over operation of the quarry. Remillard-Dandini Co. and Gladding 
Bros. Manufacturing Co. mined miscellaneous clay near San Jose for 
use in making brick and flue lining. 

The Guadalupe and New Almaden mines were the only producing 
mercury properties. Dump material was worked at the New Almaden 
by 10 lessees, only half the number working in 1959. One of the lessees 
recovered nearly 700 flasks of mercury. As in 1959, only two oil wells 
were active. e wells, in the old Moody Gulch field, yielded 33 
percent less crude oil than in 1959. 

Santa Cruz.—Pacific Cement € Aggregates, Inc., operated a 9-kiln 
dry-process cement plant at Davenport and produced general pur- 
pose and moderate heat portland cements for northern California 
customers. Nearly 60 million kilowatt-hours of electrical energy was 
used. Shipments were made of both bulk and bagged cement by 
truck and rail. Pacific Cement mined shale from its nearby quarry, 
and Ideal Cement Co. operated the Chittenden shale quarry, for raw 
material used in manufacturing cement. Flue dust from the Daven- 

rt cement plant was sold for fertilizer because of its potash content. 
Sand and gravel was mined principally from the unconsolidated 
Santa Margarita formation. At Felton, sand was blended with 
crushed stone and used as concrete aggregate. Several producers 
worked sand deposits in the Santa Cruz and Scott Valley areas. 
Sandstone quarried at Davenport and hauled to San Mateo County 
for constructing the 7,000-foot L-shaped breakwater at Half Moon 
Bay chiefly accounted for the increase in stone production compared 
with 1959. Limestone quarried at Davenport and Santa Cruz was 
used in manufacturing cement, as rubble, and for poultry grit. Stone 
Was quarried near F elton and Soquel by crews and contractors for 
State and county road agencies. 

Union Oil Co. of California terminated its research project for 
recovering hydrocarbon from bituminous sandstone near Santa Cruz. 
The project was begun in 1955 by Husky Oil Co. High recovery cost 
was the principal Eu in the decision to abandon the project. 

Shasta.—Sand and vel was produced principally by dragline 
along the Sacramento River and from stream-bed deposits on Churn 
and Clear Creeks near Redding. Demand was high for concrete 
aggregate and base material for water-tunnel linings, powerplant con- 
struction, and road relocation in preparation for the proposed 
Whiskeytown Dam and adjacent saddle dams. By yearend, the Clear 
Creek tunnel had been holed through and work begun on the Spring 
Creek tunnel, the Whiskeytown Dam and two of three major power- 
Plants. Basalt and miscellaneous stone were quarried by Government 
crews and contractors for use as riprap and roadstone. Calaveras 
Cement Co. was building a new $14 million, 1.5-million-barrel annual 
capacity, automated cement plant about 10 miles north of Redding. 
Development of the limestone deposit in the Grey Rocks Hills north- 
east of the plant site began in December, with plans for a belt con- 
veyor adit and a vertical shaft for use as an ore pass. All volcanic 
cinder produced in the county was used for road construction. Most 
of the material came from deposits near Glenburn and Fall River 
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Mills, although crews and contractors for the State Division of 
Highways produced some for their own use from deposits in the 
Shasta National Forest. . 

Mountain Copper Co., Ltd., mined pyrite from its Iron Mountain 
pit west of Matheson Station and recovered cement copper from 
underground mine water. The pyrite was crushed and shipped to 
Contra Costa County chemical plants, where the mineral was roasted 
to recover sulfur used in making sulfuric acid. The resulting cinder 
was used in manufacturing special cements and as a soil supplement. 
The cement, copper, and solution-residues from the company’s chem- 
ical plant were shipped to the copper smelter in Tacoma, Wash., for 
extraction of copper, gold, silver, and lead. During the year the 
company stripped and removed nearly 1 million tons of waste at its 
Iron Mountain property and completed over 1,750 feet of diamond 
drilling. A few miles north, about 5,000 feet of diamond drilling 
was done in exploring the Balaklala copper mine, but no ore was 
mined or shipped. Five lode gold mines were active; the Yankee 
John about 6.5 miles southwest of Redding on the Igo road, Washing- 
ton near French Gulch, and the El Dorado near Towerhouse were 
the most productive. 

Sierra.—Seven lode gold mines were active; however, only three— 
the Brush Creek South of Goodyears Bar, the Original 16 to 1 at 
Alleghany, and the El Dorado (El Dorado-Plumbago) east of 
Alleghany—yielded appreciable quantities of gold and silver. 'The 
E] Dorado ore also contained recoverable zinc. Considerable explora- 
tion and development work was done at these mines and the Plumba 
southeast of Alleghany. The work consisted of shaft, drifts, tunnels, 
raises, and drilling. Gold and silver, recovered by dragline dredging 
in 1958 and 1959 on the Espy Placer property near Pike, were sold in 
1960. Placer gold and silver were recovered by small-scale hand 
equipment in stream and ancient river bed gravels in the Poker Flat, 
Pike, and Alleghany areas. Old tailings were washed at the Two 
Bills site on Illinois Creek north of Downieville; relatively small 
quantities of gold and silver were recovered. 'Test work at the Desert 
Hill prospect south of Pike yielded some placer gold. Uranium ore 
was shipped from the Silver Streak mine in Dog Valley to a process- 
ing plant at Lakeview, Oreg. The mine had yielded shipping-grade 
ore in 1958. 

All the sand and gravel and most of the stone produced was used 
in road construction by crews and contractors for ederal, State, and 
county agencies. The commercial requirements for building and pav- 
ing sand and gravel were supplied by producers in neighboring coun- 
ties, Reno Silica Co. quarried quartz (July through September) 
severa] miles north of Crystal Peak and shipped it to an Oregon 
silicon manufacturer. 

Siskiyou.—A substantial tonnage of sand and gravel was produced by 
county, State, and Federal crews and contractors for constructing 
bridges and roads in the Weed, Yreka, Seiad Valley, Clear Creek, 
and Callahan areas. Commercial preparation plants were operated 
by Mt. Shasta Gravel Co., Inc.. at an alluvial] deposit 2 miles north- 
west of Mt. Shasta, and by A. Young of Yreka, who obtained vel 
from the Greenhorn Creek stream bed and sand from Whitney Greek. 
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The materials were used for building and paving. Basalt and mis- 
cellaneous stone were used for riprap and roadstone by contractors 
for the U.S. Forest Service and Bureau of Reclamation. Siskiyou 
Stone Co., Inc., of Yreka quarried ornamental building stone near 
Montague, where the company was building a plant. More than half 
the output of volcanic cinder, all used for railroad ballast, came from 
the Kegg cinder pit. M ag near the Modoc County line yielded 
pumice and volcanic cinder for lightweight aggregate, landscaping 
material, road base, and fill. Lesser quantities of volcanic cinder 
were used in the maintenance and repair of county, State, and Federal 


Pr nsi ld mines were prt Ie n rp MADE 
ielded a high percen of the lode gold and silver produced. 
Ore roni this uris was oided to recover the precious metals. 
The operator stripped about 50,000 tons of waste from the open pit 
deposit and completed 300 feet of exploratory diamond drilling. 
Copper ores from the Cornucopia mine west of Callahan and a pros- 
pt on the Fay property southeast of Etna were shipped to the 
acoma (Washington) smelter for recovery of copper, gold, and 
silver. Except for two dragline operations near Happy Camp and 
one at Deadwood west of Yreka, placer gold and silver was produced 
2 small-scale hand methods on the Klamath, Scott, and Salmon 

Vers, 

Solano.—A nearly 25-percent increase in volume of dry gas over 
1959 was due largely to an average of 24 more producing wells and 
three new discoveries. G. E. Kadane & Sons made a new field 
(Bunker) discovery June 4 with a well completion 2.5 miles 
northwest of the Maine Prairie gasfield. Initial flow was 3,425,000 
cubic feet from a depth of 6,831 feck On July 16 Standard Oil Co. 
of California made a new pool discovery in the Cache Slough 
gasfield. Production came from a 2-foot interval at 5,341 feet with 
an initial flow of 3,850,000 cubic feet daily. Reserve Gas & Oil Co. 
ier Baty a gas well on December 15 about 2.5 miles north of the 
Cache Slough gasfield reported as a new gasfield (Liberty Island). 
Initial flow from three producing intervals was reported at 3,900,000 
cubic feet daily through a three-eighth-inch bean with a pressure of 
1,400 pounds Bay square inch. The first crude oil production in the 
Sacramento Valley was recorded in the Winters gasfield by Texaco, 
Inc. The well was originally completed as a gas well near the 5,000- 
foot depth in Cretaceous sands but later began producing oil at an 
average rate of 79 barrels daily. A second test of the same zone 
found gas that flowed at an initial daily rate of 2,970,000 cubic feet. 
The Rio Vista gasfield in Solano and Sacramento Counties had the 
largest production in the State, yielding 187 million cubic feet per 
day, 19 million cubic feet more than in 1959. 

asalt Rock Co., Inc., the leading producer of expanded shale in 
the State, mined raw material from the Chabot pit near Vallejo and 
it for use as lightweight aggregate. Basalt Rock obtained 

some raw material] in excavating a road to a new shale source in Napa 
The tonnage of stone quarried near Benicia, Vallejo, Sui- 

sun, and Thomasson was substantially above that of 1959 because 
of extensive requirements for 4- and 6-lane highways near the quarry 
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sites. Sand and gravel was produced near Vacaville and Winters; 
however, much of the material for paving projects, particularly sand, 
was supplied by producers outside the county. 

A comparatively small quantity of mercury was recovered from ore 
mined at the Brownlie property near Vallejo. 

Sonoma.—Sand and gravel production lor building and road con- 
struction increased about 500,000 tons over 1959. An e 

art of the total output came from stream-bed deposits along the 
Bush River in the Cloverdale, Healdsburg, Windsor, and Mirabel 
Park areas. Basalt Rock Co., Inc., the county's major sand and 
gravel producer, supplied most of the aggregate used in freeway con- 
struction near Healdsburg. Road projects near Santa Rosa, Jenner, 
and Monte Rio, and school and residential construction were major 
markets for sand and gravel and stone. Stone quarries in the south- 
ern part of the county near Forestville, Occidental, Petaluma, and 
Sonoma were the principal sources for riprap in levee embankments 
and base material in roads. Dimension stone was quarried near Glen 
Ellen for building and wall rock, and flagging. Shale from the Mark 
West quarry near Santa Rosa was used as fill. 

Three mercury mines were worked during the year; the Mt. Jack- 
son, near Guerneville; the Culver-Baer (Buckman), in the Geyser 
area; and the Mercury Bank, near Healdsburg. The Mount Jackson 
mine was the State's second largest mercury producer. The Buckman 
mine was sold in April to Alex Rorabaugh and Swen Gummer of 
Cloverdale by Buckman Laboratories, Inc. 

Although one potential producing well was added to the Petaluma 
eas field in 1960, as in 1959 an average of only three gas wells pro- 
duced during the year. However, dry-gas output rose 30 percent. 

Stanislaus.—The tonnage output of sand and gravel increased com- 
pared with 1959, chiefly to supply aggregate for building and paving 
projects in Stanislaus County and adjacent counties. Production 
came mainly from fixed and portable plants along the Tuolumne River 
near Modesto, Hughson, and Waterford; the Stanislaus River near 
Riverbank, Oakdale, and Knights Ferry; and Orestimba Creek near 
Newman. Dimension stone for building construction was quarried 
near Knights Ferry. Ball clay, fire clay, and miscellaneous clay were 
mined by E. H. Metealf near Oakdale, Western States Minerals Co. 
and Clayton & Lester Raggio in the Knights Ferry area, and Kraftile 
Co. near LaGrange. The clays were used in sanitary ware, pottery, 
stoneware, heavy clay products, and rotary drilling muds. 

Manganiferous ore from the Buckeye mine in the Mount Oso area 
was shipped to an Arizona mill for upgrading and eventual consump- 
tion by a California steel producer. Cinnabar ore from the Ado 
underground mercury mine near Patterson was retorted to yield a 
small quantity of the metal. Virtually all the gold and silver were 
recovered as byproducts at a sand and gravel dragline operation on 
the Tuolumne River southeast of Waterford. 

Sutter—A slight increase in natural gas output over 1959 was at- 
tributed to two new gas discoveries late in the year. Buttes Gas «€ 
Oil Co, discovered the Natomas gustield near the Sacramento County 
line with a well completion on December 1.. Production was reported 
from Cretaceous sands at 3,240 feet with an initial flow of 800,000 
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cubic feet daily. On November 21, Atlantic Oil Co. made a new gas 
pool discovery in the Grimes field. The well was drilled to a depth 
of 8,020 feet with production at 6,760 feet, also in Cretaceous sands. 
Daily initial flow was reported at 5,250,000 cubic feet. Despite these 
discoveries the average number of producing gas wells was one less 
En in 1959 although, the number of potential producers increased 

two. 

Most of the sand and gravel required for use in the county that had 

to meet State specifications was obtained from neighboring counties, 
pane from PR uda along the Yuba River in Yuba County. 

utput in Sutter County was limited chiefly to sand and gravel pro- 
duced from volcanic detritus deposits near Sutter Buttes. Lesser 
quantities of these materials were obtained at Shanghai Bend on the 
Feather River near Yuba City and from stream bed gravels of the 
Bear River near Nicolaus. Stone for road base was quarried near 
Sutter Buttes by county road crews. Gladding, McBean & Co. dug 
clay near Nicolaus and used it in manufacturing vitrified sewer pipe. 

Tehama.— Public works pre E roads and structures for 
the Bureau of Reclamation and the U.S. Army Corps of Engineers, 
required more than 650,000 tons of sand and b Much of the 
production was supplied by operators along the Sacramento River 
near Red Bluff, at Elder Creek near Gerber, and on Thomas Creek 
near Richfield. Miscellaneous stone was quarried and prepared for 
use as riprap and roadstone by crews and contractors for the U.S. 
Forest Service. Crews of State and Federal agencies mined volcanic 
cinder used in road construction. 

On April 2, Buttes Gas & Oil Co. made a new shallower pool gas 
discovery in the northeast part of the Corning gas field. e well, 
the shallowest ever drilled in the area, produced from the 1,086 to 
1,101 interval in Tehama B sands of Pliocene age. This sand had 
been noted previously in nearby wells but had never been opened to 
production. Initial flow from the discovery well was 8 million cubic 
feet of 720 B.t.u. gas through a 1-inch bean. Later, Superior Oil 
Co. recompleted two wells in the same pool. An average of one less 
producing well yielded 6 percent less natural gas than in 1959, yet 
pr oa of potential producers at yearend 1960 had been increased 

y five. 

A relatively small tonnage of maganiferous ore was upgraded in an 

izona mill and sold to a California steel plant. 

_ Trinity. —Most of the sand and gravel and stone produced was uti- 
lized in realinement of highways and as riprap and surface rock at the 
Trinity Dam. The dam reached its ultimate height of 537 feet dur- 
ing the year, making it the highest earthfill dam in the world. Other 
construction features of the $257 million project, such as powerplants 
and tunnel linings, also required substantial tonnages of concrete 
aggregate. These materials were supplied by Government contrac- 
tors and a commercial preparation plant at Weaverville. Ripra 
was produced from a stone quarry near Island Mountain for rail- 
toad embankments. Volcanic cinder was mined in the National 
Forest for use in road construction. 

Although the Altoona mine in the Castle Creek area was the major 
source of mercury, ore from the nearby Hub property was retorted 
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to recover a small quantity of the metal. Ores from prospects near 
Junction City and southeast of Havfork yielded a few ounces of 
gold and silver. A suction dredge was operated on the north fork 
of the Trinity River upstream from Helena. and stream-bed gravels of 
Crow Creek in Cinnabar Gulch were worked by hvdraulicking; how- 
ever, a high percentage of the placer gold and silver was recovered 
by prospectors, using small-scale hand methods. 

.—The output of natural (dry) gas was down 1 percent and 
that of petroleum was up 2 percent compared with 1959. An average 
of five more gas wells were producing in 1960, but the average number 
of producing oil wells remained unchanged. Production came from 
the Trico gasfield, lying partly in Kern and Kings Counties, and the 
Deer Creek oilfield. 

Substantial tonnages of sand and gravel and stone were used in 
constructing the Termirus Dam near Lemon Cove and the Success 
Dam near Porterville. and related construction projects including 
relocation of roads. Virinally the entire stone output used for riprap, 
fil, and road base was quarried by Government contractors from 
deposits near the projects sites. Commercial sand and gravel prep- 
aration plants in the Lemon Cove, Porterville. and Woodlake areas 
supplied a larve percentage of the asphalt and concrete aggregate 
used in roads and Structures at the dams as well as material for high- 
way constriculon in the Visalia and Strathmore areas. S. P. Brick 
Co. dug mixxl'aneous clay near Exeter for use in its Fresno County 
brick plant. 

Barite was mined from the Marco Corn. property in 9-mile Can- 
yon ard the nearby deposit of Souhwea Minerals. Inc. Most of 
the crude miren?! from both mines was processed at the Macco plant 
at Rosamond. Kern County. A lesser tornare of the raw mineral 
was upzrided before shipment by Jigging by Macco Corp. at Linnie 
Stazion, Invo County. 

Tuouimie—A rearivelv lane tonrace of granite was excavated 
from the Cherry Reservoir tunnel and erushad for concrete aggre- 
exte and mal bese by contractors for the Herch Hetehy water and 
power proevt. Quarries rear Twain Hare. Strawterrv, and Buck 
Meadows supoued Sone used for rreran, acyrezate. roadistone, and 
redline granules, Several scone suarries near mad pro‘ects of Federal 
avencies were Worsad by Government crews ard certrmctors for rip- 
rap ard wher mad oonstrussion ux — Limestone from the Sonora 
QUATY was used in svar eirinn. animal fois manufacture of 
parer and ime, and for various er puros. Tre Columbia lime- 
store ciimy was ite. Mabie quarmei in the Sonora area was 
emunedicrcerrazza Pomare plaints alorg the Tuome River pre- 
paced sav dard gravel for us m Parra set ons on State Highways 


anio. US De Peu Dives on. The Fioccsece Co. oper- 
Ie thre SCA TIVA sls onre meaty aun ard a baih hvdracor at 
Soren acd reah onr alee ard hydrated [re for varons chemi- 
Malang opis rial vea ime tr agztuu toim and che baidire trades 

Tre Pezten grup ef eats andre Torre pmsrect rear Big 
Oax Par vieliaiessveanatve'y small tomo ales ef gold ore cortaning 
raven gold and iver. | : E 


THE MINERAL INDUSTRY OF CALIFORNIA 211 


Ventura.—Crude oil and natural (wet) gas production declined 6 
and 5 percent, respectively, despite a rise in average number of pro- 
ducing oil wells from 3,020 in 1959 to 3,079. Two new oil pool dis- 
coverles were made during the year, both by Texaco, Inc. The first 
resulted from a well completion on July 4 in the Bardsdale oilfield 
with an initial daily flow of 258 barrels of 32.4° API gravity and 
202,000 cubic feet of wet gas. The second was made in the Shields 
Canyon oilfield on October 3 when the Shields No. 202 well was 
brought in. This well produced from a 123-foot interval beginnin 
at 7,171 feet. The initial daily flow was 565 barrels of 31.8? AP 
gravity oil and 243 thousand cubic feet of wet gas. In the Saticoy 
oilfield, Shell Oil Co. extended production limits about 2,000 feet 
to the northeast, and Union Oil Co. extended the productive limits 
of the Bardsdale oilfield 700 feet to the west when it completed a 
140-barrel-a-day pumper. Richfield Oil Corp. completed a develop- 
ment drilling program on its offshore man-made island in the Rincon 
oilfield, with 46 directionally drilled wells. A unitized waterflood- 
ns p was begun in the Oligocene zone of the Shields Canyon 
field The number of refineries remained unchanged, with two 
asphalt and one skimming and asphalt at Oxnard, and one skimming 
plant at Ventura. The number of natural gasoline and cycle plants 
increased by one when Richfield Oil Corp. completed its Rincon 
Island No. 24 near Ventura. Output of natural gas liquids from 
these plants was virtually unchanged for natural gasoline and cyclic 
products but declined 26 percent for LP-gas from 1959. Dry-gas 
production, from one less producing well, decreased 13 percent. Near 
the beginning of the year a 10-inch, 12-mile, cement-lined waste-water 
line was completed between the Saticoy oilfield and the City of Oxnard 
industrial waste plant. The cost was approximately $475,000; brine 
capacity was 6,000 barrels daily. The participating companies were 
Shell Oil Co., Socony Mobil Oil Co., Inc., and The Superior Oil Co. 

Stone was quarried near Camarillo and Oxnard for riprap used 
principally in the construction of a breakwater near Ventura, material 
in levees and enbankments along the Santa Clara River, and base mate- 
nal in road construction. Explosives, a ripper, and a tractor were 
used to mine decomposed oystershell at the Tapo Alto quarry near 
Santa Susana. The material was prepared for use as an ingredient in 
fertilizers, a mineral filler in animal feeds, and poultry grit. Dimen- 
sion sandstone was quarried near Ojai for rubble and flagging. Sand 
and gravel preparation plants in the El Rio, Saticoy, and Santa Paula 
areas supplie much of the concrete aggregate used at the Naval Mis- 
sile Center, Point Mugu for runways, streets, and roads. Ridgelite 
Products, Inc., and Rocklite Products, Inc., produced lightweight ag- 
gregate shale from shale mined near Frazier Park and Venture. 
respectively. Monolith Portland Cement Co. quarried gypsum from 
lts Cuyama deposit 25 miles south of Maricopa and consumed the 
crude mineral in its Kern County cement plant. 

. Yolo.—Most of the sand and gravel produced was used in construct- 
ing and maintaining State An county roads, and city streets. The 
major producers operated fixed preparation plants along Cache Creek 
In the Madison and Woodland areas, near most of the paving projects. 
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Some of the sand and gravel was used by crews and contractors for 
Solano and Sutter County road agencies. 

A more than 12-percent volume increase in natural (dry) gas output 
compared with 1959, was attributed to an average of four more produc- 
ns wells, and to a new pool discovery by Artnell Co. in the Dunnigan 
Hills gasfield. The discovery resulted from a well completion on 
May 4 that produced from two intervals: The Sub-Hermle pool at 
9,064 to 3,065 feet and the Forbes pool at 3,077 to 3,087 feet. Initial 
daily flow from the Sub-Hermle pool was 1,690,000 cubic feet and that 
from the Forbes pool, 2,250,000 cubic feet. 

The Reed mine, near the county line west of Rumsey, yielded cinna- 
bar ore that was retorted to recover more than 100 flasks of mercury. 
Activity at this mine had been limited to exploration in 1959. 

Yuba.—California's major placer-gold operation was that of Yuba 
Gold Fields Division, Yuba Consolidated Industries, Inc., which 
operated four bucketline dredges on the Yuba River near Marysville. 
A high percentage of the placer gold, silver, and platinum recovered 
in the State was credited to this operation. Electrosonic Mining & 
Equipment Co. operated an electrostatic unit in the same area on 
dredge tailings and recovered gold and silver. Henry M. Michael 
operated a nonfloat washing plant on placer tailings at Rock Island 
Bar, 10 miles east of Challenge, and recovered a few ounces of gold 
and silver. Numerous prospectors worked stream gravels by small- 
scale hand methods in the Brownsville, Camptonville, and Smartville 
areas and produced relatively small quantities of placer gold and sil- 
ver. Virtually all lode gold and silver produced in the county was 
recovered by amalgamation and flotation from ores of the Browns 
Valley group of claims (Dannebroge mine), in Browns Valley. The 
flotation concentrate also contained recoverable copper. 

Sand and gravel produced from stream-bed gravels and dredge 
tailings along the Yuba River near Marysville was prepared in port- 
able and fixed plants, principally for concrete aggregate and road bise 
Some river sand was prepared for blast, engine, filtration, and stock 
car uses. A contractor supplied the U.S. Army Corps of Engineers 
with riprap for levees and embankments. Gladding, McBean & Co. 
mined miscellaneous clay near Wheatland that was used by 
the producer in manufacturing sewer pipe. 


The Mineral Industry of Colorado 


By M. H Howes * 
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IIIGHER output of petroleum—Colorado's major mineral 
A product—together with a substantial increase in metals produc- 

tion offset a decrease in nonmetals yield; the overall mineral 
value for the State reached a new record in 1960. Minerals produced 
were valued at $342.2 million, 9 percent above the $314.7 million value 
in 1959 and $3.7 million greater than the 1957 record of $338.5 million. 
The principal commodities in the metals group again were molyb- 
m ej uranium; the primary nonmetals were cement and sand 
and gravel. 

Mineral fuels represented 59 percent of the value of mineral pro- 
duction—3 percent more than in 1959. Petroleum, which supplied 40 
percent of the total value, increased 2 percent both in quantity and 
value of production as the result of an extensive secondary-recovery 
program at several Colorado fields and new production from the 
Denver-Julesburg basin. Coal production rose 10 percent because of 
an increase in electric power generation and a greater demand for 
Colorado coal in the Utah steel industry. The $21.1 million value for 
coal represented 6 percent of the value of the State's mineral 
production. 

Metals furnished 36 percent of the value of minerals production— 
26 percent more than in 1959—and increased in value from $97.3 
million in 1959 to $122.5 million in 1960. 

Prices of copper, lead, and zinc were higher than in 1959. A 
decrease in zinc production was offset by a substantial increase in 
ate of copper, lead, and silver, and a slightly EMT output of 
gold. The total value of these five metals was $18 million, a gain of 
s poent over 1959, compared with an 8-percent decrease from 1958 
o 1959. 

The most significant declines in output and value among the 14 non- 
metals produced in Colorado were in commodities most important to 
the construction industry, specifically cement, sand and gravel, and 
stone. Nonmetals production, 10 percent below the 1959 value, sup- 
plied 12 percent of the value of all minerals produced. 

Production started at the Camp Bird mine and mill in Ouray 
County during October 1960 after 4 years of development and 
construction. 

American Smelting and Refining Co. (Asarco) announced that its 
Arkansas Valley lead smelter at Leadville would be shut down early 
in 1961 because of a decreasing ore supply. 


‘Mining engineer, Bureau of Mines, Denver, Colo. 
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TABLE 1.—Mineral production in Colorado? 


Mineral 
Quantity 
Bervilium concentrate........ short tons, gross weight.. 
Carbon dioxide (natural). -....... thous: nd cubic feet.. 
lays P PERRO thousand short onse 


ESO oa 
Gold (recoverable content of ores, etc.).. .troy ounces.. 


(NIN aca poe eed cee ob ee cece thousand short tons.. 
Iron ore (usable)... thousand long tons, gross weight.. 
Ladd revverable content of ores, etc.)..... short tons. . 
Matngnese ore und ooucentrite (35 percent or more 
Mi PE TA short tons, gross weight... 

IA A ER cdc dowd short tons.. 
A AA ei aR FR m a M RR ARA Da million cubic feet.. 
Natural s liquids: 

Natutal gsuline..... lc Ll cl. thousand g:;llons.. 

LI US AAA A OS do.... 
iti dH RUM A eated short tons 
Yvetroleum qerude)......... thousand 42-g;llon barrels. . 
PRU Seo we ale i noL thousond short tons.. 


Rare<arth metals and thorium concentrates 
short tons.. 
Sand and ervel eee thousand short tons.. 
Alwer cawoverible content of ores, etc.) 
thousand troy ounces.. 


Stone. oo... cercar ives od short tons.. 
Wa vuatent et conwentrate) ES LIU Jokes long tens. 

NOR wen ce A do xa Si censi. stort tons_. 
NAT aa thousand rounds. 


Fie eva die entent ef ores, ete.) short tons. 

V alim of tent that cannot be disclosed: Cement, feld- 
sar Amana, Iure, roiv Nlenum, perlite. pyrites 
SI Punestea unwat, and valves indiaXted by 
RIO ic oe i A E A oe a 


Total akwa Lo oo eee | MN MURS 


: Vm t SONA AS Theatre] by mine Span ts, Sives, or murkesitle prodcetion (including consumption 
AC PNC N 
M V Ac ma 

Wer: Ni e unidad 

MATES RON ie 

a "C wwe es oss aad bond» sedia b nde. LOTT TAT ave 8. lam tie] cete 

* Ns aut Nerua UL LID valle !Ta € Sires used im —ánufsctcring cement and lime 


To mplace or expand existing equipment, the Colorado Fuel and 
Uam Corp (QUESTI xax cal inxavacien of new oxygen steelmaking 
laicos at Duelo capable of p Alo ge rozs of steel per year. 
o Amerean Giorni Ca anieuned plans to double its plant capac- 
VN at Puta, 

Na appheation by Publio Senis Ca ef Colorado (PSC) for 
PUES to siote nafucul gas in the abandoned Leyden coal mine 


raat Denver. to miny pe ANETO nver metropolitan area, 
Was App by qe UP and Gas Vorsrvacion Commission of Colo- 


Me NAS E d i SN NS 

Kae a Or NN meam RS soria to ground cortrol was con- 
wv st arate Desver E y Navas: Certer of the Federal Bureau 
eC Moss X iS ves EN g Jaxon wlte to Block caving was 
Ps ied 

UN SOR NN AS S Le NN Su a XU o ra o Xa s Mi mel Copper Mine, 
Wee ye x. SD a XN ass. A li Mamet lijo. Borean of Mines Rept 


wo. BN * ^ ay y al Va wh gt SYN 
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MILLION DOLL ARS 


1939 1941 


Figure 1.—Value of petroleum and coal and total value of all minerals produced 
in Colorado, 1935-60 (excludes uranium 1941-55). 
BILLION DOLLARS 
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FIGURE a of ms production of gold, silver, lead, and zinc and total 
value of these minerals (including copper) in Colorado, 1935-60. 


Employment and Injuries.—Preliminary employment and injuries 
data (excluding the petroleum industry) are shown in table 2. The 
coal and coke industry contributed 30 p percent of the total man-hours 
worked and 2 of the 10 fatal injuries in Colorado's mineral industry. 
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TABLE 2.—Employment and injuries in the mineral industries? in 1960? 


Average Injuries Frequency 

Number of | number of Total | _________|rate(injur- 

Industry operations | men em- | man-hours les per mil- 

ployed worked Fatal | Nonfatal| lion man- 

hours) 
Nonferrous mines and smelters 

qvelüding uranium)......---- 91 1,707 | 2,944,928 |.......... 196 66. 6 
Unmiinilsssoocsizemtede euentu 422 3,065 | 5,893,272 6 218 38.0 
PEOSFGUS aa cs oe pS 1,268 | 3,608,008 |.......... 70 19.4 
Sand and grave coco 207 1,366 | 2,058,209 |].........- 27 13.1 
SION OLLI uc ep e ce m eR DE 189 h 021 | 1,201,213 |.-........- 26 21.6 
Other NONMAS illl cl ll e lc. c. 121 599 93, 568 2 2 47.6 
Cual and uk ccoo 120 2,838 | 7,038, 004 2 152 21.9 
Tulsa 1,055 11, 464 | 23, 670, 208 10 731 31.3 


t Exeludes petrileum. 
t reüuunary times, 


The uranium industry accounted for 25 percent of the total man- 
hours worked and 6 of the 10 fatalities. 

Legislation and Government Programs.— Exploration for copper-lead- 
zine was continued by Clear Creek Mining Co. at Idaho Springs, 
Clear Creek County, under an Othce of Minerals Exploration (OME) 
contract exeeuted in 1959. No OME contracts were executed in Colo- 
rado im 1260, 

A small quantity of high-grade bervllium concentrate mined in the 
ira was shipped to the Government purchase depot at Custer, S. 

Yak. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


A:vchalt and Related Ritumens—tr!sonite from Utah continued to be 
pauw by American Ginie Ca at is plant near Fruita. The 
QUT Pay ATAN plats to deus the plant earacity by installing 
RADIO Gewalectuur feeliicies ALO MAY furnace and steam 
Dele TATRA Taxation ee SN a Dower faciiicies, and an addi- 
panal mad spur A fuel ejl egual to oc superior to similar oils 
Gerd free crude ARI for ise in Colopewered locomotives, 
wok Cerve oped hv che var. boe uw ef chs oil in locomotives 
wawan Denver ard ma base Cow, Uian was par wuiriy econom- 
wal to toe Denver Ro ccce Waster Racimad cecause the plant, 
APLICA SM fjaliwuy MARA De cres Me tle raliroad of 
ASN SSI coc ee ae ee eres ls 

RIN Dada sre Sea Ge rra foam wels in Las 
Leas ana Morera (ecco emeuel 1? wneir. The gas 
WES OLA Y o wes co tana ot Rect ana Montezuma 


` ` * - - - = . . 
WA AAA TY xc A Tam d'oxide. 
b ` . ` ` : ` ` * x << 
Q5, BN ON OR AAS SGA le OTTUEL UA WES Ter! 

> 4 ` V ` E UN 2... . ^ a vx -` - 1 
Dar Mr o ra s A l0w a a ef anal resulted 
^ 


VN RNV ANC DE E DEA UU QUST DUN of 
Cox CIRT 11 Dew tec, UFA perma- 
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SOON S. ANS M IS v Ro Te eL ON APN from 1ts 
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TABLE 3.—Coal production, by counties 
(Excludes mines producing less than 1,000 short tons) 


1959 1960 
County 
rage Averago 
Short tons value Short tons value 
per ton ! per ton ! 

DEA A IN A A IAN 69, 548 $5. 18 69, 893 $5. 37 
XE coco AR AN A AIR 4, 392 7.51 2 667, 106 27.25 
AA A DCN 280, 113 3. 57 299, 027 3. 55 
EAE Co e | lapin eaa A Em EL 16, 767 6. 19 14, 798 7. 50 
A A A 262, 931 5.73 270, 640 5.51 
Hier A A AI EN 59,7 5. 98 60, 352 6. 36 
IO a 119, 759 2. 18 169, 903 a) 
Da PAD I oce ese cesa RS A aE 23, 015 4. 61 30, 646 4.17 
LuSADIMÓS E E dL EU 693, 406 11. 91 697, 598 9. 25 
iL amc CR MEM PRI 4 88, 677 5.95 107, 197 5. 46 
NOD Ala o ous Le es spe PM f bi 4 480, 860 4 7.19 (2) 
o E A O QU e AO (4) (4) ay (?) 
/915 do o eR RS OL Anew Sy ele Me POON, OR Ea (+) (9 (2) (?) 
RI-Blabto. oci Lee oo secant e Ee a ee ee 10, 840 6. 14 11, 106 4. 99 
Boule v o A UE obey E E MEE E 397, 279 3. 75 467, 515 4. 03 
Wd. oe E A ne du e IN I Itl 781,811 4. 45 741, 505 4. 34 

Total A uL imu E 3, 294, 142 6.39 | 3,607, 286 5.85 


! Value received or charged for coal f.o.b. mine, including selling cost. aean a value for coal not 
& but used by producer, such as mine fuel and coal coked as estimated y producer at average prices 
thst might have been recrived if such coal had been sold commercially). 

! Production of Moffat, Montrose, and Pitkin Counties combined with El Paso County to avoid disclosing 
incividual pad y contidential data. 

3 Figure withheld to avoid disclosing individual company confidential data. 

í Production of Montrose and Pitkin Counties combined with MoiTat County to avoid disclosing indl- 


vidual company confidential data. 


verters were being installed at the CF&I Pueblo plant. A new tech- 
nique in blast-furnace operation was started wherein natural gas was 
used as a supplemental fuel to lower the quantity of coke required to 
reduce iron from the ore. Several power companies planned to use 
coal as a fuel in reported expansion of their power generating 
capacity. 

The Federal Bureau of Mines continued its long-range investiga- 
tions of coal use at 1ts Denver Coal Research Laboratory. Studies in- 
cluded entrained-state carbonization of bituminous coal and lignites; 
coking properties of selected western coals; binderless briquetting of 
lignite; and staticbed, pressurized, and swept-bed carbonization as- 
says. The research effort was concerned partly with the investigation 
of the yields and properties of low-temperature tar. A report* by a 
coal as a fuel in reported expansion of their power-generatin 
staff member of the Denver Coal Research Laboratory was Sabine: 

Natural Gas.—The value of marketed natural gas from well in 16 
counties and residual gas from natural gasoline plants in 8 counties 
increased 16 percent. New gas discoveries were made in 14 fields in 
? counties. e gas was piped to consumers. 

On September 30, the Di and Gas Conservation Commission of 
Colorado granted approval to Public Service Co. of Colorado (PSC) 
to use the abandoned Leyden coal mine 7 miles northwest of Arvada 
for natural gas storage—a measure to augment the supply of gas dur- 


Gomes, Manuel, Pyrolysis of Coal: Ind. and Eng. Chem., vol. 52, August 1960, pp. 


a 
117-720. 


615629—61—— 15 
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ing the peak-use consumer demand from the Denver metropolitan 
area. In its und rogram, PSC theorized that 3 billion feet of gas 
could be stored sa as in the cavity at a pressure of 300 pounds aed 
square inch. As of September 30, testing, in progress since Septem 
1959, continued with the injection of 350 million cubic feet of gas at a 
pressure between 100 and 200 pounds per square inch. 

Natural Gas Liquids.—Natural gasoline, propane, and butane were 
recovered from wet petroleum gases at plants in Adams, La Plata, Lo- 

n, Moffat, Morgan, Rio Blanco, Washington, and Weld Counties. 

he quantity of natural gasoline recovered was 54 percent greater than 
in 1959; the quantity of propane and butane recovered inc 
94 percent. T 

eat.—Peat humus produchon, Gon Boulder, Gilpin, and Teller 

Counties, increased 41 percent. e peat was used as an admixture 
in fertilizers and as a soil conditioner. : 

Petroleum.— Production of petroleum, from 237 fields in 18 coun- 
ties, increased 2 percent, thus reversing a downward trend. Water- 
flood projects together with new production from the Denver-Jules- 
burg basin supplied the increase. The extensive secondary-recovery 
program by waterflooding and gas injection at the Rangely field con- 
tinued as planned. Although production was 3 percent less than 1n 
1939, the output of 17 million barrels from the field furnished 36 per- 
cent of the petroleum produced in the State. The Adena field in 
Morgan County, second only to Rangely, produced 7.6 million barrels, 
a gain of 16 percent. The gain was attributed mainly to waterflood- 
ing. More than 40 million barrels of petroleum had been produced 
from the Adena field since its discovery in 1953. Inc produc- 
tion from other fields was attributed largely to secondary recovery. 
Waterflooding was being conducted at 18 eastern Colorado fields at 
yearend and had been approved, but not started, at 6 other fields. 


TABLE 4.—Crude petroleum production, by oounties' 


(Thousand barrels) 
Courty | 1959 | 1980 ? | Principal fields tn 1969 in order of production 
ee ee ee E AA | 
ASOUG Leer Sed tee suus | 6 9% — Radver Creek, Mijdlernist, Bescon. 
a AA lis W2 Pree Grampa 
Do ieee ie wire ae | 1 Ss Nitra 
¡TT A 3 3, Rocher. 
LAS EET A N TO Ferree Canon Ctr. 
E  e KH M| Medicion South McCallum, Battisship. 
Je PAN | eec cs 
Mi SEE 3 ©  Framienm, 
ta Puta E 2 Rai Wa 
AE MAE, a Gli Let eerte 2 WE Wr Fore Celos Weih-gton. 
LO Ed. i66 wee deles A 2g 43, CC? North wess Grayin, Venter, Lewis Cresk, Dune 
t Roce, 
Woe aan Low? Le Powice Wash, Mur Peth Hus Des 
Nts oven ua ERU "o Tov Moore Pure 
Moyses px f pw LM ainn Rea Sac’: River, Zorichak, West Bijou. 
TON AOS ù a REOS e an E 
No S env M. e COGIT Rue Won Creek 
So. ES : MEA "UO Ure Creed Sae Creek 
a tea. wA TL. one Geo: Cnm Dom Creek, Big Besver 

wu RWW La Meow Bua e, New Wladsor. i 
by RN ore 4 : ates N 

twee y a cu) vos: 


E AX EE MT tn Man OA Quita 
WUN 
EA NUN O a alhramd w Burean of Mines total. 
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TABLE 5.—Wildcat- and development-well completions in 1960, by counties 


o 
de 
County 3 z 8 County 
sjaj? S 
bu © 
OJOoO|aj|e f. 

Wildcat: San Miguel 
Adams........... 12| 2/10] 14 82, 200 Washington 
Alamosa_........./--.-./---. 1} 1 6, 100 Weld............. 
Arapahoe.........].....].-.. 1| 1 5,700 Yuma............ 

uleta.....---|....-|...- 2| 2 1, 
BSCR AS fa Soe 1} 7) 8 45, 800 TotalL.......... 
Bent............. 1]|....] 11 | 12 62, 100 
Boulder..........] 1]....| 2] 3 16,200 || Development: 
Cheyenne. .......|.-...|..-- 1 1 5, 300 Adams........... 
Crowley..........|.-...]-..- 1| 1 6, 300 Archuleta........ 
Dolores...........|].....]....] 21 2 15, 300 AA. REESS ENE EEE 
Fremont.........].....]-... 3| 3 1, 800 Ln AAA A e 
Garfield. .........|..... 4| 9| 13 57, 500 nt sess 
Pio A A e 2| 2 5, 400 Garfield..........|..... 
Gunnison........|.....].-.. 1| 1 5, 100 Jackson. ......... 
Huerfano.........|.....].-.- 2| 2 5, 000 Kiowa............|..-.. 
Jackson. .........|..... ....] 3] 3 16, 900 La Plata.........]....- 
Klowa............]..... |... 581 5 25, 800 Larimer.......... 
¡PE E 2| 8/10 53, 100 Logan............ 
Lerimer.......... 1 A (ea 1 3, 200 A, HR See 
Las Animas. .....|.... |.... 2| 2 5, 600 Motffat........... 
eR e ed 1|....|] 38 | 39 | 204,100 Montezuma 

E AAA secs 1| 2| 3 18, 800 Morgan. ......... 
Moffat...........| 2| 2|17 | 21 | 131,300 Prowers.......... AM PR 
Montezums...... 1 [....] 32 | 33 64, 900 Rio Blanco 
Montro88.........|.....].... 3| 3 11, 200 utt... e 
Morgan.......... 14 |....| 30 | 34 | 190,900 Bedgwick.........|..... 
Ol ---------l--.--|--..] 11 1 5, 900 Washington 
C0207 O RA A 1| 1 4, 400 Ce 
Pill secs -2-0 sl con eec 1| 1 5, 000 Yuma............ 
PIOWEN..... el eos. a 2| 2 10, 400 
Pueblo...........|.....]...- 1| 1 2, 200 'Total.. oc 
Rio Blanco....... 2| 7|30/|39] 175,000 
Bontt.- uo 11|....| 9 | 10 37, 300 Total all dril- 

CURES ES EIN 1; 1 10, 300 ings 


' Includes 1 condensate-well completion. 

3 Includes 3 condensate-well completions. 

1 Inchides 6 condensste-well completions. 

‘Includes 9 condensate-well completions (3 wildcat, 6 development). 


Source: Of] and Gas Journal. 


, Total drilling declined from 809 completions and 4.2 million feet 
in 1959 to 706 completions and 3.5 million feet. During 1960 there 
vere 24 oil and 23 gas-well discoveries. Development drilling resulted 
in 104 oil and 93 gas wells, More than half of the successful ex- 
ploratory and development wells were drilled within the Denver- 
Julesburg basin. 

Shale Qi. —T wo publications * describing investigations of oil shale 
were released. 


METALS 


. Beryllium.—Increasing interest in beryllium resulted in a 38-percent 
increase in sales of beryllium concentrate. A 21-percent decline in 
the value of production was caused by a decrease from 7.73 to 5.66 
percent in the average BeO content of the concentrate. All of the con- 
centrate containing plus-8-percent BeO came from pegmatites in 


* Matzick, Arthur, Dannenberg, R. O., and Guthrie, Boyd, Experiments in Crushing Green 
River Of] Shale: Bureau of Mines Rept. of Investigations 5563, 1960, 64 pp. 
Stanfield, E. B., Smith, J. W., Smith, H. N., and Robb, W. A., Oil Yields of Sections of 
ae fees Oil Shale in Colorado, 1954-57 : Bureau of Mines Rept. of Investigations 5614, 
, pp. 
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Larimer, Chaffee, Fremont, Mesa, Park, Gunnison, and Jefferson 
Counties. Virtually all the minus-8-percent concentrate was pro- 
duced by U.S. Beryllium Corp. from its Boomer Lode and Redskin 
mine, both in the Badger Flats area, Park County. In the past the 
Government purchase depot at Custer, S. Dak., was the principal 
market for beryl with a minimum BeO content of 8 percent, In 1959, 
the purchase depot received 123 tons of the 221 tons of concentrate 
produced. Output for 1960 was 265 tons of minus-8-percent BeO and 
39 tons of plus-8-percent BeO concentrates. Of the 1960 production, 
only 14 tons of plus-8-percent BeO material was shipped to Custer; 
the remainder was purchased by Mineral Concentrates € Chemical Co., 
Inc. (Mincon), Loveland, and Beryl Ores Co., Arvada. Both of these 
companies were equipped to process beryllium ore or concentrate, even 
in smal] lots. 

A beryllium occurrence in Larimer County was described.* 

Cadmium, Indium, and Thallium.—Asarco recovered cadmium, in- 
dium, and thallium from flue dust, dross, and other byproduct mate- 
ra shipped from other company smelters to its Globe smelter at 

nver. 

Copper.— Production of copper increased 10 percent, and its value 
increased 16 percent compared with that of 1959. The principal cop- 
per producer in the State was the Idarado Mining Co. that operated 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc, in terms of 
recoverable metals! 


Mines producing en Gold (lode and placer) | Silver (lode and placer) 
sold or 


Year treated 2 
thousand Troy Value 
Lode Placer short tons) ounces —|(thousands) 
ousands) 
1951-55 (average). 146 19 1, 243 109, 008 $3, 815 2, 798 $2, 533 
1150:-.-2:21222222 124 18 1.156 97, 668 3,418 2, 285 2, 005 
MOB coc 115 16 1,111 87, 228 3,078 2, 788 2,523 
1953... le 91 17 859 79, 539 2, 74 2, 056 1, 0 
¡E Peers ne ie eee ene 65 16 760 61. 097 2, 138 1,341 1,213 
1900: 2 scucconads 70 15 809 61, 269 2, 144 1, 659 1, 502 
1858-1960-0000 aafaa | es | (3) | 40, 546, 571 | 913, 007 | 766, 501 | 600, 220 
Copper Lead Zinc 
Total value 
(thousands) 
Short tons Value Short tons Value Short tons Value 
(thousands) (thousands) (thousands) 

1951-55 (average). 3,721 $2, 176 23.157 $7,094 43, 445 $12, 58A $23, 204 
A 4, 228 3, 594 19, 855 6, 235 40, 240 11,027 20, 342 
JUL Secus eos 5,115 3, 079 21, 003 6, 007 47. 000 10, 904 25, 591 
1058 redo BEES 4,193 2, 206 14, 112 3, 302 37, 132 7, 575 17, 727 
pe cs esuada 2. 910 1, 805 12, 907 2, 969 35, 388 8. 139 16, 264 
1000: < Jeunes sccece 3. 247 2,085 18, 080 4, 231 31, 278 8, 070 18, 031 
1858-1960. ........ 209, 031 94, 039 2, 761, 323 327, 289 1, 924, 856 358, 124 2, 292, 729 


! Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or 
sli mes re-treated, and ore, old slag, or tailings shipped to smelters during the caleudar year indicated. 

? Does not include gravel washed. 

3 Data not available. 


6 Gilkey, M. M., Hyatt Ranch Pegmatite, Larimer County, Colo.: Bureau of Mines Rept. 
of Investigations 5643, 1960, 18 pp. 
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the Treasury Tunnel-Black Bear-Smuggler Union group of mines 
in the Upper San Miguel district, San Miguel County; production 
exceeded that of 1959 by 14 percent. The New Jersey Zinc Co., 
Empire Zinc Division, second to Idarado in output of copper, pro- 
duced gold- and silver-bearing copper and dad ine ores from its 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
counties, in terms of recoverable metals 


Mines producing ! Matertal | Gold (lode and placer) | Silver (lode and placer) 


County o O 
treated 2 
Lode Placer (short tons)|Troy ounces} Value |Troyounces Value 
e A A E AA 1, 225 $42, 875 171 $155 
Boulder......-..-.. 2 ] 183 27 945 9, 4^2 8, 555 
Clear Creek........ d teer List 6, 165 694 24, 240) 13, 317 12, OSO 
Dolores.. oo. B MADRE 14, 681 s4 2. 910 81, 593 73. 846 
¡ARA UM AAA 187, 758 4,616 161, 560 579, 144 524, 155 
1 ce cele t Seo ae ester 2 5 175 1 ] 
CAPI orcas 1 2 18 47 1,645 137 124 
Gunnison.......... Y A 6, 101 72 2, 520 8, 183 7. 406 
Hin:dale....... LL. 7 EMT 5, 002 39 1,365 8, 547 7,735 
ACO ai o DS "X A 716 25. 000 123 111 
¡EN TAN Olea 7, 962 329 11.515 14,151 12, #07 
Mineral... d A 38, 541 833 29, 155 237, 364 214, 520 
Moa 2 cel mc ds ¡NAPA 5 ra ARICA PETERE 
Montre... A E MPA E 7 
(17 -aaea aaMaiiMMMM T E E 16, 010 185 6, 475 17,763 16,076 
Park AA > EN ee each wae 177 16 560 soi 728 
Pitkin. o PI e x 56. eos recens E tur uer ds 27 3x6 
Sszuache........... rl AENA 203 3 105 2. 261 2. 046 
San Juan... ........ eg AA 39, 861 1. 206 42. 210 50, 2*4 45,510 
San Miguel........ LN CADRE 432, 953 19, 576 645, 160 631, 193 571, 262 
Summit............ 5 2 273 62 2, 170 1,011 942 
Téeller ooo... Io ss 52. 797 31,529 | 1,103,515 3, 041 2,755 
Total: 
1960........ 70 15 ROS, 744 61,269 | 2,144,415 | 1,659,037 1,501,512 
1959... 65 16 769, 323 61,097 | 2,138,395 | 1,310,732 1, 213, 430 
Copper Lead Zinc 
Total value 
Short tons Value Short tons Value Short tons Value 
AIS NA O A AA AMIA AA AO $43, 030 
Boulder 1 $321 1 $250. A AE 10, 090 
Cler Creek........ 11 7.351 144 33,755 3 $477 78, 353 
Dolores... 10 6, 388 1,377 322, 183 961 248, 041 653, 398 
LE. A 448 287,873 4,477 | 1,047, 685 16,022 | 4,133,715 6, 154, 991 
¡TNG AC AA PMI O AAA IA AA 176 
Gilpin 22.222. (2) 32 (3) 112 AA AA 1,871 
Gunnlson.......... 6 3, 595 98 22, 932 137 35. 230 71, 643 
Hinsdale........... Q) 257 A ——*' 855 AAA AA 10, 012 
o A A A ME AA AR AA 25,171 
| ED) ene NN 14, 381 188 43, RIR AIL Seis seach Be eaten 82. 601 
vea MEHREREN 158 101, 308 2,177 509, 336 1, 918 494, 908 1, 319, 533 
e MERE PAM. RON AAA PAI APS AT HORDE 75 
Montrose... (3) WM AA ME AOS AN 7 
e A 35 22, 181 260 60. 758 222 57,173 162, 663 
xt) AN hares 3 1, 926 7 1,732 9 2,219 7. 165 
Pitkin... a000 (3) 160 7 1,615 5 1, 264 3, 425 
Saguache........... 2 1, 124 10 2,235 10 2. 696 8, 206 
San Juan... 161 103, 394 389 91, 026 42 10. 707 292, 847 
San Miguel........ 2.390 | 1,534,187 8,936 | 2,091,094 11,949 | 3,052, 894 7, 964, 597 
Semmit... Ls... (3) 32 6 ¿EEN asi scel OA 4,618 
Tellip.o e o Soe lc toe cell eaten nut AAA EA IE AA 1, 106, 270 
Total: 
1960. ....... 3,247 | 2,084,574 18,080 | 4,230, 720 31.278 | 8,069,724 | 18,030, 945 
1959. ....... 2,940 | 1,805, 160 12,907 | 2,965,610 35, 348 | 8,139,240 | 16, 264, 835 


! Operations at shig dumps and old mill or miscellaneous cleanups not counted as producing mines, 
3 Does not include gravel washed. 
iLess than 1 ton. 
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Eagle mine in the Red Cliff district, Eagle County. Output decreased 
36 percent below that of 1959 because of a strike at the mine that 
lasted from August 5 to November 25. 

Gold —Production of gold was 61,269 troy ounces valued of $2.1 
m:llion, about the same as in 1959. The leading producer was The 
Golden Cycle Corp. at its Ajax mine in Cripple Creek district, Teller 
County, followed by the Idarado Mining Co., at its Treasury Tunnel- 
Black Bear-Smuggler Union group of mines in Upper San tag ad 
trict, San Miguel County. Other leading producers were The New 
Jersey Zinc Co. at its Eagle mine in Red Cliff district, Eagle County; 
and The United Gold Mines Co. at its United Gold mine and Dead- 
wood Leasing Co. at its Free Coinage mine, both in Cripple Creek 
district, Teller County. Although gold was mined in 20 counties, 
51 percent of the output came from 12 mines in Teller County. 


TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
classes of ore or other source materials, im terms of recoverable metals 


Copper Lead Zine 
(pounds) | (pounds) | (pounds) 


"E 18 8. 900 7.100 1, 300 

MECA 4 ain 9: 900 2, 400 

6 3,900 | 12990]... 

AAN 28 145, 800 3, 700 

3 525. 000 55, 300 9, 700 

3 311,000 | 684.700 56. 700 

RON 3 4, 738.100 | 17,951. 800 | 23,946. 200 

RON 25 29.300 | 515.100 12. 300 
10 


7.9. 700 | 16, 549,800 | 38, 525, 000 
6, 443, 100 | 35,756, 700 | 62, 549, 900 


- error rr om^ 


100 AAA eect cee 


L à AA 1, 300 200 
3i ^'-—»ngs and mill 
Bre IC n ti ae Ug eei 500 8,200 |..........- 
2 UR A 36, 100 245, 600 |....... 
La use mill deanings.... 300 2, 2300 2, 200 
qe EROR ERES 37,300 257, 500 2, 400 
T-2a] Jole” material... 9.: ,658. 719 | 6, 494,000 | 36, 160,000 | 62, 556, 000 


Gravel NT 15 A 2,083413] 388 O A O 
36, 160, 000 | 62, 556, 000 


! Detail sf] not necessarily add to totals because some mines produce more than one class of material 
3 f rran perrperties not classed as mines. 


Iron Ore.—Brown iron ore (limonite) production remained virtually 
the same as in 1959. Brown ore for use in paint was mined at three 
pati The Geneva mine in Clear Creek County by Stony Point 

evelopment, Inc., the South Mineral Placer in San Juan County by 
A. A. McCluskey, and the Iron Springs Placer in San Miguel County 
by C. K. Williams & Co. A small quantity was produced for use as 
a sil conditioner from Iron Lode No. 3 in San Miguel County by 
Theresa B. Robinson. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
types of material processed and methods of recovery, in terms of recoverable 


“apor  — Aum qam.» -o.D- ———---—-———————-rA————————- 


Sweet m arre ———————- a tad 


rd rr A CRU |—-----—--—--—-——---|]---—-—----|]---—————-- 


ma at ce | —————— 
— — M | — M | —————————— M — | ae 


- p Pup banum P mm cao AAA rr 


RETETELE ALLEE T Eki | nr rr rr se rr 


e | Ee | a A EEL 


10 a PEERS A a ce i LN. 1,312,128 | 5,917,600 | 35, 580, 800 62, 542, 600 

PEA OCA 2, 151 AAA 1, 500 200 

Total- coccion casos a cad 1,312,279 | 5,917,600 | 35, 582, 300 | 62, 542, 800 
Direct-smelting 

DIA AAA A 334, 552 11, 000 

e a DES 447 2, 200 

Old slag. .......................... 6,601 | 36,400 | 245,600 |...........- 

a AAA AS 13, 200 

PARE NA A os.  SMEOSIT RR, Ae ee is 

Grand total. .......................- 6, 494, 000 | 36, 160,000 | 62,556, 000 


Company mines in Utah and Wyoming supplied iron ore for the 
Pueblo plant of CF&I. The corporation annual report for 1960 
reported an operating loss, the first since 1946, owing to a sharp reduc- 
tion in sales to the petroleum, railroad, and automobile industries, 
and other basic users of heavy-tonnage products, together with par- 
ticularly strong foreign competition. New oxygen-steel converters 
capable of producing 600,000 tons of ingots annually were being 
installed at the Pueblo plant to improve productive efficiency. 

Pitkin Iron Corp. produced iron ore from its property above Ash- 
croft in Pitkin Counts for testing at Columbia Iron Mining Co. 
(U.S. Steel) at Geneva, Utah. 

Titaniferous iron deposits in Gunnison County were described.* 

Lead.— The quantity and value of lead produced increased 40 and 43 
percent, respectively. The weighted annual average price for lead 
was 11.7 cents compared with 11.5 cents in 1959. Lead was mined in 
16 counties. Ninety-four percent of the Colorado lead output was 
supplied by the Treasury Tunnel-Black Bear-Smuggler Union 
group of mines of the Idarado Mining Co. in Upper San Miguel dis- 
trict, San Miguel County; the Eagle mine of ho New Jersey Zinc 
Co.in Red Cliff district, Eagle County ; the Emperius mine of Emper- 
lus Mining Co. in Creede district, Mineral County; and the Rico 


eR Charles K., and Shannon, Spencer S., Jr., Cebolla Creek Titaniferous Iron De- 
posits, Gunnison County, Colo. : Bureau of Mines Rept. of Investigations 5679, 1960, 30 pp. 
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Argentine mine of Rico Argentine Mining Co. in Pioneer district, 

Dolores County. 

During October, Camp Bird Colorado, Inc., began treating ores at 
its new 500-ton- per-day flotation mill at the Camp Bird mine in Ouray 
County. Flotation products included silver-bearing copper-lead-zinc 
sulfide and zinc sulfide concentrates. In addition, free gold was 
recovered by jigging. 

Asarco announced that it would suspend operations at its Lead- 
ville smelter early in 1961 because of a declining ore supply. The 
smelter had been in operation for 81 years. Ore-buving was to be 
continued and ores and concentrates were to be treated at company 
smelters at El Paso and Amarillo, Tex. The Asarco cadmium-pro- 
ducing Globe plant in Denver would not be affected. 

Molybdenum. —Molybdenum was produced at the Climax mine in 
Take C ounty by Climax Molybdenum Co., Climax Division, Amer- 
ican Metal Climax, Inc. The company annual p cited an output 
of 11,654,000 tons of ore, 28 percent above that of 1959, from which a 
monl quantity of molybdenum was recovered. Byproducts recov- 
eral in treating molybdenum ore were tungsten, tin, and pyrite. 

During the year, progress was made on the beginning phases of 
opening a new (third) level, 300 feet below the Storke level. for future 
ore development. The arrangement by which John W. Galbreath € 
Ca parehased company houses at Climax ard Leadville for resale to 
AVMPANY empiovrees progresead during the vear. It was estimated 
Darat woud take two more summers to move all the houses from 
Comax to Leadville. 

Silver. .—N:ver pmduerion inoreased 24 percent, from 1.3 million 
TOY Onn m WA to LY mien try ouzes Lead ng producers, 
SUP ving Y opement of the Srave’s PONSA, were Idarado Mining 
US fan ae Peeasurv Tassel- Bis: Fear- SS er Union group of 
ANNEN ace Ns Y: DG n petas San Mire. Cosrty: The New 
var ee Qus fren the Fare mime in X64 € ^7 district, Eagle 
Cory’ Puswrus us y Ca taa ie E nena nine in Creede , 
SSTA M wal O IN and Standard Mecals Corn. from the Shen- 
AUcARR o me Sows San dian TT. l 

Ta Coren Moa Ua marsstad DI brg tons of tin con- 
See RRA DAA frown res a decom: Awaroa tailing at its Climax 
Te OS ae eA eR MD og rams in TSR However, the concentrate 
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output of over $1 million, in order of importance, were as follows: 
Montrose, San Miguel, Mesa, Moffat, Saguache, and Jefferson. 

The upgrading plant at Slick Rock and processing mills in Gunni- 
son, Grand Junction, Durango, Rifle, Uravan, Maybell, and Canon 
City continued to operate during the year. The Atomic Energy 
Commission (AEC) contract with Climax Uranium Co., Climax Divi- 
sion, American Metal Climax, Inc., for the purchase of concentrate 
was extended to December 31, 1966, or to a date determined by an 
earlier delivery of the maximum quantity provided by the contract. 
Early in 1960 the Cotter Corp. began expanding its Canon City mill 
to the 200-ton daily capacity authorized by AEC. AEC authorization 
also provided for processing of appropriate quantities of crude ore 
from qualified independent producers. A substantial part of the ex- 

anded plant was used in processing uranium ore mined by Denver- 

Iden Corp. from its Schwartzwalder mine in Jefferson County. 

Two papers ê on uranium in Colorado were published. 


TABLE 10.— Mine production of uranium ore, by counties! 


County U303s .0. 
contained mine 
(pounds) value 1 

Boulder.........- 8 2 $238, 088 
Char Creek uo a do 1 24 
Fremont......... 13 16 23. 995 454, 272 
Gipi... 2- 2 1 (3) (3) 
Gunnison........ 1 1 126 3, 931 
Huerfano......... EL .0. LL 9 AA AA AA E 
E o A AM A O A 1 (3) (3) 
Jefferson.........- 7 1, 554, 420 10 24, 732 1, 489, 648 
Las Animas s daa cn aaa cas 1 (3) (3) 
Mega... soll 80 3, 490, 693 80 120, 438 3,054, 964 
Molat.. 2... 20 (3) 17 (3) (3) 
Montemma- A PEA. IA A. od DURS 1 12 173 
Montrose_....-..- 260 9, 986, 967 285 509, 338 10, 710, 253 
qu OIEA 1 (3) 1 (3) (3) 
Piss ee A IA ee i EO 1 213 
Pueblo... coco. 2 (3) 2 (3) (3) 
Rio Blanco. ...... 8 81, 563 11 3, 804 69, 481 
Seguache......... 8 1, 554, 929 6 172, 468 1, 621, 188 
San Juan......... 8 LD MEE oco AA EN Aa 
San Miguel....... 99 , 3, 445, 449 85 182, 776 3, 686, 954 
Undistributed._._.|.......- 5, 46 2,123,523 |........ 7 517,240 | 2,133, 111 

Total....... 22, 545, 622 5, 770, 996 | 23, 462, 300 


1 Based on data supplied to the Bureau of Mines by the AEC, 
1 F o.b, mine value; base price, grade premiums, and exploration allowance. 
«p Poire helg to avoid disclosing individual company confidential data; included with 
ndistributed.” 


Vanadium.—Recovery of vanadium from uranium ores containing 
enough vanadium to cover the cost of treatment was made at four 
Colorado uranium-processing mills operated by the following: Climax 
Uranium Co., Grand Junction; Union Carbide Corp., Union Carbide 
Nuclear Co. Division, Rifle and Uravan; and Vanadium Corp. of 
America (VCA), Durango. Crude ore from mines in Colorado, New 


$ Redmon, D. B E Drilling Practices and Costs at Western Uranium Deposits: 
Bureau of Mines Inf. Circ. 7944, 1960, 68 pp. 

Soulé, J. H., Mining Methods and Costs, Schwartzwalder Uranium Mine, Jefferson 
County, Colo.: Bureau of Mines Inf. Circ. 7963, 1960, 24 pp. 
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Moxico, Arizona, Utah, and Wyoming was processed at these mills; 
the vanadium oxide recovered was credited to the State of origin. 
The quantity recovered from ores of Colorado was 37 percent greater 
than in 1959. 

As high bidder for vanadium oxide offered for sale at Grand Junc- 
tion by AEC, VCA purchased 1.6 million pounds for $1 per pound. 
In November AEC offered an additional 1.5 million EUROS for sale; 
senled bids were to be opened on January 25, 1961. 

Zino.—Zinc production declined 12 percent in quantity but only 1 
»reent, in value. The weighted annual average price increased from 
iL cenis per pound in 1959 to 12.9 cents per pound. Of the zinc 
mined in Colorado, 99 percent was produced by the following com- 
pami The New Jersey Zinc Co. from its Eagle mine in Red Cliff 
district, Eagle County; Idarado Mining Co. from the T 
Tunnel-Black Bear-Smuggler Union group of mines in Upper San 
Miguel district, San Miguel County; Emperius Mining Co. from 
tha Emperius mine in Creede district, Mineral County; and Rico 
Argentine Mining Co. from the Rico Argentine mine in Pioneer 
district, Dolores County. 


NONMETALS 


Cement.— Because of less construction in the areas served by Ideal 
Cement Co,, the production of types I, IT, III, and V portland and 
Maswnry cements Was 125 percent under that of 1959. Four kilns, two 
at the Portland plant at Forin in Fremont County and two at the 
Boettcher plant at La Porte in Larimer County, were operated during 
the var, Seventy-two percent of the finished cement sold was trans- 

virt] by truck and the remainder by raul to purchasers in Kansas, 
Montana, Nebrassa, New Mexico, Utah, and Wyoming, as well as to 
estres in Colorada, 

Caria T percent increase in output of fre clay plus a 35-percent 
UwiIvame Tre ouput of miaelaneous clays resulted rn an overall 18- 
pervent advance in predueten ef all types of ciavs mined. Of the 
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TABLE 11.—Clay production, by counties 


417, 481 | 1,160, 009 


a withheld to avoid disclosing individual company confidential data; included with “Undistri- 


Gem Stones.—Gem stones and specimens valued at $45,000 (5 per- 
cent above that of 1959) were produced and collected from widely 
distributed areas in over one-third of the counties. Turquoise wort 
$16,360, mined from the Villa Grove Turquoise Lode in Saguache 
County, again made Villa Grove the richest gem-stone-producing 
locality. Specimens collected from unidentified areas were valued at 
$15,000, only slightly less than in 1959. 

Gypsum.—Four mines in Fremont and Larimer Counties produced 
82,000 tons of crude gypsum, 23 percent below that of 1959. The U.S. 
Soil Conditioning Co. mined agricultural gypsum from its Fremont 
County pit near "Salida. The Pabco Building Materials Division of 
Fibreboard Paper Products Corp. produced gy psum from its Fremont 
County deposit for use in manufacturing cement at the Portland 
plant of Idea] Cement Co. and for its own plaster plant at Florence. 
In Larimer on sum for the Boettcher plant of Ideal Cement 
Co. was supplied y EW. Munroe from his mine near Fort Collins. 
The United States Gypsum Co. mined gypsum from a deposit near 
Its Loveland plant. 

ime.— uction of quicklime and hydrated lime for building, 
agricultural, chemical, and industrial uses was more than double the 
1959 output. Two plants—one near Colorado Springs and the other 
at Glenwood Springs—supplied a small part of the lime used in 
Colorado. 

Mica.—Scrap-mica production increased from 68 to 340 tons and 
came from two properties in Larimer County: the Langston mine of 
Jolex Mica Co. and the H. L. Mattox property. All the scrap was 
ground by Jolex Mica Co. at its plant at Fort Collins. 

Perlite.—The only source of crude perlite in Colorado continued to 
be the Rosita mine of Persolite Products, Inc.; output decreased 18 
percent below that of 1959. Grinding and expanding was done at the 
Persolite perlite plant at Florence. New Mexico mines continued to 
supply perlite to Western Mineral Products Co. of Denver. 

Pumice.— Production of 32,000 tons of pumice from Costilla, Eagle, 
and Routt Counties declined 20 percent but the average value per ton 
increased 6 percent. Volcanic scoria, used principally as railroad 
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ballast, was also used as concrete admixture, concrete aggregate, 
insulation, roofing aggregate, and in highway cindering. 

Pyrites.—A 9-percent decrease in overall production of pyrite was 
due largely to a smaller tonnage of pyrite recovered as a byproduct 
of aplybdentun ore processing by Climax Molybdenum Co. The 
pyrite was shipped to the acid plant of General Chemical at Denver. 
On depend 30 a fire destroyed the pyrite crushing plant, p rite 
storage, and accessory equipment of the sulfuric acid plant o Rico 
Argentine Mining Co. at Rico. Consequently, acid production at the 
plant virtually stopped for 2 months. However, despite this interup- 
tion, Rico produced more acid in 1960 than in 1959. The Rico 
Argentine Mining Co. annual report stated that 36,426 tons of pyrite, 
almost entirely mined from the Mountain Springs area, was used to 
OS 28,859 tons of 100-percent-basis sulfuric acid during the 1960 
fiscal year. 

Salt.. -Union Carbide Nuclear Co. continued to pump brine from its 
Montrose County well for use in treating uranium ores. 

Sand and Gravel.—A 9-percent decline in production of sand and 
wravel resulted chiefly from reduced consumption for paving and 
building, Sand aud gravel was produced in 59 of Colorado's 63 
counties Adams County, again the leading producer, was followed 
by Jetferson, El Pasa, Arapahoe, Weld. and Pueblo: each had an 
output exceeding 1 million tons The leading commercial producers 
were Brannan Sand & Gravel Co.: Cooley Gravel Co.; Western Pav- 
tax Construction Ca: Rio Grande Gravel Co.: Nielsons, Inc.: Herren 
& Strung Gravel Cu, Ince: and Whitewater Sand & Gravel Co. A 


TABLE 12.—Sa2d and gravel production im 1960, by counties 
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report ? showed that from July 1, 1956, to December 31, 1960, Colo- 
rado completed to full or acce table interstate highway standards 
125 miles of road plus 100.7 miles of highway adequate for present 
trafic for a total at 228.7 miles open to trafic. With this mileage, 
the State ranked 17th in the United States. 


TABLE 13.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1960 
Class of operation and use 
Quantity Quantity Value 
Commerrial operations: 
Construction sand: 
BubHng. oec A deu edu o as cue dr 1.125 $2. 026 
| 6.98 | lo s eod up d eripi rure ac re M a "i 
Ritiruad ballast........... LL Lc ee (*) (0) 
Bl A AA RN oa ESA 50 37 
Other. ove Lc i oe te IA 70 168 
Industrial sand 
E A ates Ot ae eee MS 1 8 
Enne o c cl uu un ce ue eL e LL (0) (1) 
a A RO NO 2 21 
OtHep A AAN A a a 16 50 
Ground sand: A A hoes ceueese 8 11 
Totál Sand. AI A edd rus 2,732 3, 063 
Construction gravel: 
A AAA AA 2. 180 2, 623 
a ooo cues IA AAA A 5, 041 4, 6560 
Railroad liti MD" -———— UL ONDE "Ee 
Fil rA za ee tri M Muri ec 104 75 
OU GE A uei eed 96 249 
Miscellaneotis GTN VO) ics eine ee ne eorr 110 191 
Total gravel... iii ida 7, 561 7, 824 
Total sand and gravel............................ 10, 293 10. 887 
Government-and-contractor operations: 
Ban: 
Büildinp AA A O 2 7 
PROVING IA A 811 637 
Fl A A A IIA UC CO. "6 AAA AA 
Total SONG ee ral a duram 813 644 
Gravel: 
A PA Chad aa iE 196 149 
Pai: coslicaescvcue ce s RATE GE Ma LEA e 7, 715 5, 166 
AA edenda auus a Liu 36 
0d oo cavo A zduu ertetasuh 2 YBN —— 5 7 Wluneu sales bee a a unies 
dre AA cese ode ERE 7,947 5, 351 
Total sand and gravel.......................- S, 760 5, 905 
Alloperations: 
BM ses aut E o uU BEE A AN A 2, 685 3, 545 3,707 
TULIT A A hwoiitak tac ewawes ban ewaae , 26 16, 132 15, 508 13,175 
Grand totals is . 18, 817 19, 053 16, 882 


! Figure withheld to avoid disclosing individual company confidential data; included with “Other.” 


Stone.—Lower consumption of crushed limestone in the cement indus- 
try caused a 14-percent decrease in production of stone. In addition 
to use in the cement industry, crushed limestone was used for flux in 


* Bureau of Public Roads, Quarterly Report on the Federal-Aid Highway Program, Dec. 
31, 1960, press release BPR 61-6, Feb. 22, 1961. 
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manufacturing steel, making concrete, refining sugar, making quick- 
limo and hydrated lime, and road construction. A greater need for 
crushed sandstone, principally in concrete and road construction, more 
than offset. the lesser need for dimensional sandstone, resulting in a 
41 percent increase in the quantity of sandstone quarried. 

Dimensional granite and marble were used chiefly for monumental 
stone, ‘The principal use for crushed granite was in road construc- 
(ion za small quantity was used as ornamental aggregate. 

Vermiculite.- -Crude vermiculite produced in Montana was exfoliated 
by the Western Mineral Products Co. at its Denver plant for use as 
insulation and lightweight aggregate. 


TABLE 14.—Stone production in 1960, by counties 
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TABLE 16.—Stone sold or used by producers, by uses 


Dimenston stone: 


Rough construction and rubble_....... short tons.. 
Rough architectural.................... cubic fest.. 
Approximate equivalent in short tons.......... , 269 eee 
Dressed architectural ooo... cubic feet.. 
Approximate equivalent in short tons..........|  984|............ 
Rough monumental.................... bic feet E : 
Approximate equivalent in short tons.......... (029 liacianoniasa 
Dressed monumental................... cubic feet.. : 
Approrimate equivalent in short tons..........| 278|............ 
Fhgging...................-.--...--2--- cubic feet.. 


gzip ; ; 
Approximate equivalent in short tons.......... 347 naa 
Total DM stone (approximate in short 


Crushed and broken stone: 
RUAN seo cee ee A short tons.. 
Metallurgical.............. LL Ls ccce rrr rr-- do.... 
Concrete and roadstone...................-.- do.... , 
Chemienl. s. or are ts ee Es ete se do.... 125, 800 
Miscellaneous. ..........- Lc Ls scere oo. 13,025, 051 
Total crushed and broken stone............ do.... 5, 255, 061 


Grand total (approximate in short tons).......... 5, 536, 518 


‘Includes asphalt filler, coal dust, filter beds, cement, limo, marble whiting, block filler, plaster and 
dezning sands, terrazzo, and dala ous 

! Includes asphalt filler, cement, lime, marble whiting, plaster sand, terrazzo, roofing chips, ornamental 
aggregate, stucco, agriculture, and poultry grits, 


REVIEW BY COUNTIES 


Adams.—Production of sand and gravel at 15 operations was 3.3 
million tons, furnishing 56 percent of the total value of all minerals 
produced. Brannan Sand & Gravel Co., Western Paving Construc- 
tion Co., Boise Cascade Sand & Gravel Co., and Cooley Gravel Co. 
were the principal producers. Stone output consisted of crushed mis- 
cellaneous stone quarried by contractors for the Colorado Depart- 
ment of Highways; the stone was used as riprap and road metal. 

Petroleum production, supplying 43 percent of the value of the 
county’s mineral output, all fom 94 wells in 17 fields, was 39 percent 
above that of 1959. ree new fields were discovered. In June, B. F. 
Allison discovered the Beryl field when he completed the No. 1 Daw- 
son-Dinnsen well. Initial production was 1.2 million cubic feet of gas 
from the J sandstone at a depth of 5,715 to 5,721 feet. In July, Delhi- 
Taylor Oil Corp. completed the No. 1 Cowell, which flowed 300 barrels 
of oil a day from the J sandstone at a depth of 6,332 to 6,333 feet. 
The field was named the Deer Trail. In August, Delhi-Taylor Oil 
role completed the No. 1 State-Plains well, 3.5 miles to the northwest 
of the Deer Trail discovery. The well flowed 1.9 million cubic feet 
of gas a day from the J sandstone. Offset wells to the west and south- 
east and a stepout well to the southeast were failures. The through- 
put of natural gas at the plant operated by N. C. Ginther at the 
Leader field was 205.2 million cubic feet of gas with the recovery of 
9,3900 barrels of natural gas liquids. 
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TABLE 17.—Value of mineral production in Colorado, by counties * 
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Minerals produced in 1960 in order of value 


Sand and gravel, petroleum, gold, stone, silver. 
Sand and gravel. 
Do. 

Petroleum, sind ard gravel, stone. 

Sand and gravel, stone. 

Sand and crav-!, stone, petroleum. 
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Stone, Peat, silver, petrc.-ud, gern stones, gold, 
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TABLE 17.—Value of mineral production in Colorado, by counties '—Continued 


Minerals produced in 1960 in order of value 


Uranium ore, gem stones, sand and gravel, zinc, 
lead, silver, co , gO 

Copper, lead, ver, gold, zinc, sand and gravel, 
iron ston 


ore, gem es. 

Uranium ore, zinc, lead, copper, gold, silver, iron 
ore, sand and gravel, stone, gem stones. 

Sand and gravel, gem stones. 

Sand and gravel, gold, lead, silver, copper. 

Goid, Mn, peat, silver, gem stones, sand and 


gravel. 
Petroleum, sand and gravel, stone. 
Petroleum, sand and gravel, stone, gem stones. 
Sand and gravel, petroleum, gem stones. 


$1, 650, 855 
300, 772 
11,745, 179 


1 Denver County ts not listed because no production ported. 
3 Petroleum value is preliminary. i bio 


gas. 
Au rp withheld to avoid disclosing individual company confidential data; included with ''Undis- 
! Excludes vanadium 


7 Excludes natural gas and natural-gas liquids. 
* Revis^d : 
* Excludes natural gas and vanadium. 
Excludes natural gas, natural gas liquids, and vanadium. 
Es ie pa a natural gas, natural gas liquids, some sand and gravel and gem stones and values 
icated ootnote 5. 
3 Total adjusted to elimtnate duplicating value of raw materials used in manufacturing cement and lime. 


The entire output of gold and silver was recovered as a byproduct 
of the washing and screening of sand and gravel at six operations. 
Kerkling & Slensker recovered gold and silver from gravel sluiced 
from the Boise Cascade Sand & Gravel pit, F. S. Rizzuto Gravel pit, 
and Brannan Pits Nos. 8 and 10; Robert B. Ray from Clear Creek 
pE Products Co. gravel pit; and Cooley Gravel Co. from its North 

ant pit. 

A public purchase depot and plant maintained in Arvada by Beryl 
Ores Co. for beryl and other beryllium-bearing ores was equipped to 
inspect and analyze beryllium-bearing ores and to crush and grind 
these ores for the andi uM of the ceramic industry. The 
Beryl Ores Co. also was equipped to produce beryllium basic acetate, 
an important compound of high-purity beryllium, to make other 
beryllium compounds on order, and to grind mica for the roofing and 
paint industries. 

Alamosa.—Oriental Refining Co. operated its 1,100-barrel-a-day re- 
finery at Alamosa. Throughput was 274,000 barrels of crude oil, a 
slight decline from that of 1959. 

Arapahoe.—Sand and gravel continued to dominate the mineral in- 
dustry of the county. Nine commercial and Government-and-con- 
tractor operations produced 13 million tons of aggregate valued at 
$1.4 million. Cooley Gravel Co., with plants at Englewood and 
Littleton, was the major mine operator. Other important producers 
were Colorado Materials Co. and Herbertson Sand & Gravel Co. 

Archuleta.— Petroleum production from 35 wells in 2 fields was 10 
percent below that of 1959. 

Baca.—Natural gas was produced at the Greenwood and Prairie 
Dog fields. One new field (Midway) was discovered when Horizon 


615029—01———16 
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Oil & Gas Co. completed the No. 1-22 Cogburn well in October. The 

well flowed 8.4 million cubic feet of gas a day from the Topeka at a 

ye "s of 3,031 to 3,056 feet and from the Morrow at a depth of 
; eet. 

Bent.—Petroleum production from that part of the McClave field 
lying within the county increased sixteenfold over that of 1959. Car- 
bon dioxide from wells in Las Animas County was processed at 
Ninaview. 

Boulder.— Although nonmetals continued to supply most of the total 
value of mineral production, their contribution decreased to 85 per- 
cent as a result of reduction in the output of sand and gravel and stone 
plus an increase in mine shipments of uranium ore. General Chemical 
operated its Burlington fluorspar mine and Valmont mill at about the 
same rate as that reported in 1959. Colorado Brick Co. and Eldorado 
Clay Co. mined fire clay and miscellaneous clay at their Valmont, 
Longmont, and Nos. 1 and 2 claypits at an increased rate. Boulder 
Gravel Products, Inc., Golden Transfer Co., Pendleton Construction 
Co., and C& M Sand & Gravel Co. produced nearly all the 526,900 
tons of sand and gravel reported. 

Boulder Gravel Products, Inc., recovered small quantities of gold 
and silver as byproducts of the washing and screening of sand and 
gravel at its Geo. Sawhill Ranch pit. Silver ore containing, in addi- 
tion to silver, small quantities of gold, copper, and lead was produced 
and marketed from ihe Blue Bird mine. No tungsten ore or concen- 
trate was produced or shipped from Boulder County tungsten de- 
Sse during the year; however, rejects from the Climax mill (Lake 

unty) were re-treated by Earl Sweeney in the Marion mill, and the 
resultant tungsten concentrate was marketed. 

Petroleum production from the Boulder field was approximately 
the same as in 1959. Uranium ore produced by La Salle Mining Co. 
at the Fair Day mine was shipped to Salt Lake City, Utah, for 
processing. Peat humus was mined for use as a soil conditioner. 

Chaffee.—The chemical and construction materials—feldspar, stone, 
and sand and gravel—provided most of the value of mineral output. 
M. & S., Inc., operated its Homestake feldspar mine, shipping the 
crude ore to the Salida mill of Western Feldspar Milling Co. The 
Monarch quarry of CF&I contributed most of the stone output. 
Colorado Granite Co. quarried a small quantity of monumental 
granite, and Bailey Manufacturing Co. produce crushed granite for 
use as poultry grit. Construction crews of the State and county high- 
way departments and the Hart Rok Redi Mixt Concrete Co. produced 
the 100,800 tons of sand and gravel recorded. 

The Double R Mines worked the Mine Site Lode during the year 
and shipped 11,519 pounds of beryl concentrate to the Government 
purchase depot at Custer, S. Dak. 

Clear Creek.—Most of the gold, silver, copper, lead, and zinc output 
in the county was recovered from lead ore produced from the Jackpot 
Oil Co. Bald Eagle mine by P. G. Leavitt and Milton George, lessees. 
These metals also were recovered from cleanup material from the 
Eagle mill and from ore produced from six other active mines—Ash- 
land, Burleigh Tunnel, Dixie, Drummond, Franklin Claim No. 73 
and Kitty Clyde. : 
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Stony Point Development, Inc., produced and shipped brown iron 
ore (limonite) from the Geneva mine to Columbia Carbon, Mon- 
mouth, N.J., for use in manufacturing paint. 

Uranium ore produced at the Little Warrior mine by Seacol, Inc., 
was shipped to Canon City for processing. 

Costilla. —Increased shipments of pumice (scoria) by Colorado Ag- 

te Co., Inc., reve the downward trend of the past few years. 

e Mesita Hill deposit near Mesita was the source of the scoria. 
Concrete admixture, insulation, and roofing aggregate were the end 
uses for 1960 shipments. 

Custer.—The Rosita perlite mine, leased by Persolite Products, Inc. 
was operated at relatively the same rate as in 1959. Crude material 
was trucked to Florence for expanding; building plaster, insulation, 

concrete, and ag te were the principal uses for the finished 
product. Ralph j. Piéros reported production of 2,000 tons of fire 
clay from the Lawson Place deposit. 

Delta.—Coal production from seven underground mines was slightly 
above that of 1959. The major producer was the Juanita Coal & Coke 
Co. at the King mine. 

Denver.—Five petroleum refineries in the Denver area operated 
throughout the year. Throughput was 11.7 million barrels, a 1-per- 
cent increase over that of 1959. Continental Oil Co. completed the 
addition of 2,000 barrels a day of vacuum capacity at its 18,000-barrel- 
a-day plant at Denver. 

Dolores.— The Rico Argentine Mining Co. reported to stockholders 
that 14,653 tons of lead-zinc ore was mined and milled during the 
fiscal year ending June 30, 1960. Of this quantity, 8,465 tons was 
produced from the Mountain Springs area and the remainder from 
the Argentine area of the mine. The mill was operated at about 40 
pereent capacity. From the ore milled, 2,270 tons of lead and zinc 
concentrates containing 53 ounces of gold, 50,200 ounces of silver, 905 
tons of lead, and 641 tons of zinc was shipped to smelters. Develop- 
ment work in the mine included 1,823 feet of drifts and crosscuts, 
984 feet of raises, and 113 feet of long-hole drilling. : 

Rico Argentine also mined 36,426 tons of pyrite, virtually all from 
the Mountain Springs area of the mine. rom this pyrite, 28,859 
tons of 100-percent-basis commercial sulfuric acid was produced in 
the company plant at Rico. Ore storage bins, the crushing plant, and 
miscellaneous buildings, destroyed by fire January 30, were rebuilt 
during the year. 

las.— Increased value of the output of sand and gravel, stone, 
and clay boosted the total value of mineral production to $657,000, 
a gain of 50 percent. Hall Sand & Gravel Co. and Garfield Gravel, 
Inc., odua most of the aggregate quarried during the year. Rob- 
inson Brick & Tile Co. operated its Diamond, Ute, and Hogback 
mines. Denver Brick & Pipe Co. produced fire clay from the Ringen- 
berg deposit, and Helmer Bros. and Stroud A. Whisenhunt mined 
fire clay from the Helmer and Stevens mines. Colonna Co. of Colo- 
rado, Inc., quarried and crushed granite for use as exposed aggregate 
in buildings, and Helmer Bros. reported the production of a small 
quantity of crushed limestone used as flux and for agricultural 


purposes. 
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Eagle. —Empire Zinc's Eagle mine led in output of zinc; ranked 
second in production of copper, lead, and silver; and ranked third in 
ld output in the State. It was closed by a labor strike for 4 months 
uring the year. Production of direct-shipping copper-silver ore was 
below that of 1959 because this type of ore did not occur in the new 
ares of the mine opened. Exploration and development on lower 
levels continued throughout the year. 

Mine production of scoria was only half that of 1959 and resulted 
from cutbacks at the Dotsero and Carbondale deposits of Lava 
Products, Inc., and Roaring Fork Pumice Co. The Lava Products 
plant was shut down part of the year to complete an expansion 
program. 

El Paso.—Although the value of output dropped 19 percent from 
1959, mineral-production activity again was dominated by the sand 
and gravel and stone industries. The county ranked third in the State 
in the quantity of sand and el produced. Government-and-con- 
tractor production amounted to 54 percent of the 1.4 million tons 
output; seven commercial operators quarried 655.9) tons of building 
and paving sand and gravel. Castle Concrete Co., Colorado Lime Co., 
amd Colorado Materials Co. mined crushed limestone: and Colonna 
Ca of Colorada, Ine. produced crushed granite. Increased shipments 
ef clay were reported. The producers were National Clay Products 
Cu (National mine), Robinson Brick € Tile Co. (Apache), and 
nal Fire Brick Ca (Husted). Colorado Lime Co. nearly 
daubad its output of quicklime and hydrated lime from its Pikeview 
operation. 
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coal. Petroleum production from 28 wells in the Florence-Canon City 
held was 31 percent below that of 1959. Uranium ore was produced 
at 16 operations and increased 74 percent in quantity and 47 percent 
in value over that of 1959. Major producers were Cotter Corp. at the 
Picnic Tree and Red Cliff mines; Gunnison Mining Co. at the Last 
Chance and from land leased from the State Land Board; and Juniper 
Oil and Mining Co. at the Snooper, Thorne, and Dickson Lease mines. 
The output was processed at mills in Canon City and Gunnison. The 
Cotter Corp. operated its uranium-processing mill at Canon City 
pet tata the year, using crude ore mainly from the Front Range 
and adjoining counties. 

Garfield —F rank H. Norberg Co., operating the Glenwood Springs 
limestone quarry, produced all the stone in Garfield County in 1960. 
This limestone was used in sugar refining and road construction, as 
a flux, and for manufacturing lime. Basic Chemical Corp. tripled its 
aoi of quicklime and hydrated lime at its Glenwood Springs 
plant. 

Natural gas was produced from 17 wells in 7 fields. Two discoveries 
were credited to the county. In December, Argo Oil Co. completed a 
well in the South Baxter Pass area, northeast of the South Baxter 
Pass field, discovered in 1959. Initial flow was 1.7 million cubic feet 
of gas a day from the Morrison at a depth of 6,959 to 7,182 feet. Also 
in December, Mountain States Drilling Co. completed the No. 1 Boul- 
ton, which flowed 850,000 cubic feet of gas a day from the Divide 
Creek at a depth of 7,526 to 7,886 feet. The well was 4 miles north 
of the northernmost producer at the Divide Creek field and 4 miles 
east of the Baldy Creek field, with no intervening wells. Coal pro- 
duction from five mines was 12 percent below that of 1959. Major 

roducers were Bendetti Bros. at the New South Canon mine and 

illiam Haas, Jr., at the Black Raven mine. Union Carbide Nuclear 
Co. operated 1ts 1,000-ton-a-day uranium mill at Rifle. Crude ore 
came from mines in Colorado, Utah, and Wyoming and upgraded 
material from a beneficiating plant at Slick Rock in San Miguel 
County. The purchase contract for uranium oxide with AEC, sched- 
uled to expire on March 31, 1962, was being negotiated for the 1962-66 
period. 

Gilpin.—Peat humus was mined from deposits near Black Hawk for 
use as a soil conditioner and as a fertilizer admixture. 

Gold, silver, and lead were recovered from ore produced from the 
Lone Star mine and treated in the Marion mill. Two gold-silver 
placer mines, Ralston Creek Placer and Smith Tyler, were active 
part of the year. 

Gunnison.—Coal production from eight mines was 3 percent above 
that of 1959. The major producer was Minerals Development Corp. 
of Colorado, operating the Oliver No. 3 and Somerset mines. A part 
of the production from the Oliver No. 3 was transported by conveyor 
belt to the Western Colorado Power Co. Oliver powerplant at Somer- 
set. Production from the Somerset mine was shipped to Utah for 
manufacturing coke. Bear Coal Co. ope the Bear mine, and 
Champion Coal Mining Co. operated the Hawk’s Nest mine. Uranium 
ore produced by Cotter Corp. at the Big Red mine was processed at a 
company-owned plant at Canon City. Gunnison Mining Co. operated 
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its 200-ton-a-day acid-leach recovery mill at Gunnison. The uranium 
oxide purchase contract with AEC, which was to expire on March 31, 
1962, was extended to December 31, 1962. 

- The leading producer of silver, copper, lead, and zinc in the county 
was the Standard Metals Corp. Micawber mine. The ore mined was 
treated in the company mill at Crested Butte, and the copper-lead, 
lead, and zinc concentrates produced were shipped to various smelters 
for recovery of the metals. Other active mines producing one or all 
of these metals included the Baxter Lode, Endner, Gold Links, and 
Little Darling. 

George B. Tucker recovered a small quantity of beryl from the 
A Lode and shipped the hand-cobbed concentrate to Custer, 

Hinsdale.—The entire mineral output consisted of gold, silver, cop- 

r, and lead recovered from ore and mine-dump material from the 

elican mine and ore from the Never Sweat mine. 
Huerfano.—Coal production from seven mines was slightly above 
that of 1959. Major producers were Delcarbon Coal Co. at the Calu- 
met No. 2, Morning Glory Coal Co. at the Morning Glory, Red Ash 
Coal Co. at the Maitland No. 2, and Vista Coal Co. at the Gordon. 
Fire destroyed the tipple at the Maitland No. 2. 
The Chamblin mine of Standard Fire Brick Co. continued as the 
only source of clay. Sand and gravel output was reduced to 3,200 
tons of paving gravel that was produced by a contractor for the Colo- 
rado Department of Highways. 
Jackson.— Petroleum production from 45 wells in 4 fields was 9 - 
cent below that of 1959. Major production came from the McCallum 
and South McCallum fields. Carbon dioxide (77.9 billion cubic feet) 
roduced at the McCallum and South McCallum fields was vented. 
oal production at the Rosebud strip mine was 42 percent above that 

of 1959. 'The operation was abandoned in midyear. Pioneer Ex- 
loration Co. mined uranium ore at the Hume mine and shipped it to 
ifle and Maybell for processing. 

A small quantity of acid-grade fluorspar was shipped from stock 
by Ozark-Mahoning Coal Co. at Cowdrey. 

Jefferson.—Jetferson County ranked second in the production of 
sand and gravel, the county's principal mineral product. Output 
was valued at $1.8 million. The leading producers were Rio Grande 
Gravel Co., Table Mountain, Inc., Asphalt. Paving Co., Western Pav- 
ing Construction Co., L. H. Kilgroe, and Brannan Sand & Gravel Co., 
each of which produced over 100,000 tons of aggregate. 

The county was also the principal source of clays used for manu- 
facturing building brick and other clay products. Denver Brick & 
Pipe Co. operated the Caldwell Nos. 4 and 71 and Strainland mines, 
Denver Fire Clay Co. operated the North and South Golden mines, 
Robinson Brick & Tile Co. operated the Lariat and Chieftain deposits, 
and Lakewood Rrick & Tile Co. operated the Lindsay and Lake- 
wood claypits. The following mine operators produced clay for sale 
to brick plants in the Denver metropolitan area : Garnett C. Bennetts 
(Leyden and Ramstetter pits), Duane J. Bruno (Mount Carbon 
mine), Wesley Conda (State and Church pits), Leland Doughty 
(Doughty claim), George W. Parfet Estate, Inc. (Rockwell-A pex- 
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orem Mountain deposits), John L. Harvey, and H. M. Rubey Clay 


Beryl recovered from the Beggar mine by Fred H. Olmstead was 
sold to Mincon at Loveland. The W. O. W. mine was worked for a 
short period by Ben Walz, and 333 pounds of beryl concentrate was 
sold to Beryl Ores Co. at Arvada. 

Of the 10 operations producing uranium ore, major producers were 
Denver-Golden Corp. at the Schwartzwalder, Foothills Mining Co. at 
the Wright lease, and Yellow Queen Uranium Co. at the Ascension 
mine. e output was shipped to processing mills at Gunnison and 
Canon City; Riverton, Wyo.; and Salt Lake City, Utah. 

Gold and silver were recovered as byproducts at three sand and 
gravel washing and screening plants: Brannan Sand & Gravel Co. 
Pit. No. 11, the Rio Grande Gravel Co. W. P. Kerkling placer pit by 
Kerkling & Slensker, and the Suburban Sand & Gravel Co. pit by 
Robert f. Ray. 

Kiowa.—Petroleum production from the Brandon field increased 
fourfold over that of 1959. 

Lake.—The entire molybdenum production of Colorado came from 
the Climax mine of Climax Molybdenum Co. Tungsten, tin, and 
pyrite recovered as byproducts of the molybdenum ore were marketed. 

me of the pyrite produced was sold to a Denver plant for use in 
manufacturing sulfuric acid. 

La Plata.— Petroleum production, from eight wells in the Red Mesa 
field, increased slightly over that of 1959. Natural gas was produced 
from 250 wells in the Ignacio-Blanco; producing formations were the 
Mesaverde (195 wells), Fruitland-Pictured Cliffs (36 wells), and 
Dakota (19 wells). e Barker Dome and Alkali Gulch fields, with 
four wells each, produced natural gas from the Paradox formation. 
El Paso Natural Gas Co. operated its Ignacio natural gas plant near 

ngo. The plant extracted natural gas liquids from products 
of natural gas fields in Colorado and New Mexico. Throughput of 
gas from Colorado wells was 67 billion cubic feet (including gas 
assed through plant compressors) ; 709,500 barrels of natural gas 
quids was recovered. Coal production from nine mines was 9 per- 
cent above that of 1959. Major producers were Victory Coal Co. at 
the Victory No. 3 mine, King Coal Co. at the King, and Peacock Coal 
Co. at the Peacock. VCA operated its 750-ton-a-day uranium-vana- 
ium processing plant at Durango. Crude ore came from mines in 
Colorado, Arizona, New Mexico, and Utah. Vanadium was recovered 
from those uranium ores containing significant quantities of vanadium 
oxide. The value of the recovered vanadium was credited to the 
State of origin. Negotiations continued with AEC toward extending 
ae uranium-oxide purchase contract that was to expire March 31, 
962. 

Larimer.—An increase in the output of sand and gravel and a small 
gain in the value of cement shipments contributed a 2-percent rise in 
the value of mineral production over that of 1959. Although the 
aoe of cement shipped from the Boettcher plant of Ideal Cement 

. declined slightly, a higher average price resulted in the small 
overall gain in value of shipments. Crushed limestone, used in manu- 
facturing cement and in refining sugar, was the principal stone quar- 
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ried. The county was the major source of dimension sandstone in the 
State. Quarrying was done by Colorado Stone Co. (Berthoud, Love- 
land, and Rose stone quarries), Jacobson-Lyons Stone Co. (Carter 
Lake), Arthur Ohline (Ohline), Neal Sprague (Berthoud Pink 
Stone), Sterling Contracting Co. (Wild North), Weaver Stone Co. 
(Weaver), and Wild’s Stone Quarries (Wild q . Types of build- 
ing stone produced were rough construction, rubble, rough architec- 
tural, sawed, dressed, and flagging. Crude gypsum used in manu- 
facturing cement was mined by E. W. Munroe from a pit near Fort 
Collins. United States Gypsum Co. mined gypsum from its property 
near Loveland for consumption at its Loveland wallboard plant. 
Scrap-mica output, 340 tons, came from the Langston mine operated 
by Jolex Mica Co. and from an unnamed property operated by H. L. 

attox. The crude mica was ground at the Jolex mill near Fort 
Collins. 

A total of 48,276 pounds of beryl concentrate was recovered from 
Larimer County pegmatites. 'The ore, averaging 9.82 percent BeO, 
was sold to Mincon and Beryl Ores Co. 

Petroleum production, from 38 wells in 5 fields, was slightly below 
that of 1959. 

Las Animas.—Coal production from eight underground mines was 
slightly above that of 1959. Major production came from the Allen 
and Frederick mines operated by CF&I and was used for manu- 
facturing coke at its Pueblo cel. plant, from Albert Iuppa & Son 
Coal Co. at the Starkville No. 4 mine, from Rapson Coal Co. at the 
Rapson mine, and from Peacock Coal Co. at the Peacock mine. The 
Frederick mine at Valdez was closed late in December. Because of 
a limited reserve, the mine had not been mechanized as had the Allen 
mine, and increasing costs dictated abandonment as the developed 
reserve approached exhaustion. Carbon dioxide was produced at the 
Ninaview field and transported by pipeline to a processing plant 
in Bent County. 

Logan.—Logan County ranked fourth in the production of petro- 
leum. Production, from 436 wells in 66 fields, was 13 percent below 
that of 1959. A total of 39 exploratory wells, about one-fifth of the 
exploratory drilling in eastern Colorado, was drilled in Logan County. 
of these, one at the Chess field was successful. B. F. Allison com- 
pleted the No. 1 Bollish-Ramey well in July. The discovery well 
pumped 90 barrels of oil a day from the J sandstone at a depth of 
4,800 to 4,818 feet. By yearend, Creslenn Oil Co. completed the work- 
over of a previous failure that offset the discovery to the northeast. 
The offset well pumped 15 barrels of oil a day from the J sandstone. 
Development drilling resulted in 20 successful wells scattered over a 
number of fields. A substantial number of the successful wells were 
in the Little Hoot and West Padroni fields. N. C. Ginther operated 
natural gas plants at the Little Hoot, Padroni, Lewis Creek, and 
Yenter fields. Throughput of the four plants was 10.1 billion cubic 
feet of gas with the recovery of 486,000 barrels of natural liquids. 
Kansas-Nebraska Natural Gas Co. operated a stripper plant which 
recovered 49,000 barrels of natural gas liquids, at iio Mount Hope- 
Walker compressor plant. 
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Mesa. —Uranium-ore production, from 80 operations, was 17 percent 
below that of 1959; however, the grade of ore produced increased 
from 0.28 percent UsO, in 1959 to 0.30 percent. Major producers 
were Beaver Mesa Uranium Co. at the Rajah group, Mark 2, J. W. L. 
Fraction No. 1, and John Brown No. 14 mines; Climax Uranium Co. 
at the Arrowhead group, Karns Incline, the Incline group, Crow's 
Nest, Blue Ribbon No. 2, Mineral Channel No. 3, October Adit, and 
Ronnie No. 2; and Union Carbide Nuclear Co. at the Sun Spot and 
Sun Spot No. 2, Thunder Cloud No. 1, Trojan No. 18, Mary No. 3, 
Lucky Boy, and At 05-1-36 mines. The entire production was 
processed at mills in Grand Junction, Rifle, Uravan, and Durango. 
Climax Uranium Co. operated its 330-ton-a-day plant at Grand Junc- 
tion. The AEC uranium-oxide purchase contract with Climax 
Uranium Co., approved in July 1950 and expiring on July 31, 1960, 
was replaced with a continuing contract, to expire on December 31, 
1966. The new contract reserved part of the mill capacity for process- 
ing appropriate quantities of ore from qualified independent pro- 
ducers and provided for delivery of approximately 2.6 million pounds 
of uranium oxide, valued at $21 milhon, between August 1, 1960, and 
December 31, 1966. The mill recovered vanadium from Colorado 
Plateau ores containing significant quantities of vanadium oxide. 

Coal production from seven underground mines was 21 percent 
above that of 1959. At the Cameo mine, operated by Kerr Coal Co., 
the major producer, the coal was delivered from the mine by conveyor 
belt to the 44-megawatt Cameo powerplant operated by PSC. 
American Gilsonite Co. operated its processing plant at Gilsonite, 
near Fruita, producing gasoline, diesel fuel, and metallurgical coke 
from gilsonite mined 1n Utah. Plans were announced to double the 
capacity of the plant to 1,600 barrels of gasoline, 1,300 barrels of 
diesel fuel, and 350 tons of coke a day. Natural gas production came 
from the Asbury Creek, Bar X, Buzzard Creek, Highline Canal, and 
Mack Creek fields. Four development wells were successful. 

Junction Brick € Tile Co. continued to quarry miscellaneous clay 
from a pit near Grand Junction. All output was used at the com- 
pany plant in manufacturing building brick and other heavy clay 
products. For the first time in the history of the county, beryl con- 
centrate was shipped to the Government purchase depot at Custer, 
S. Dak. Dale W. Poe recovered beryl from the Blue Gem No. 1 
claim and Frank E. Long, from the Crystal and Tantalum Lode and 
the Zaro No. 1 Lode. 

Mineral.—Most of the gold, silver, and lead, and all of the copper 
and zinc output from the county came from ore produced from the 
Emperius mine operated by Emperius Mining Co. This mine was 
the third largest producer of silver, lead, and zinc in the State. Gold, 
silver, and lead were recovered from ore produced from the Outlet 
mine by Outlet Mining Co. A small quantity of silver ore was 
shipped from the Holy Moses dump by Sublet Mining Co. 

Moffat.—Coal production from the Red Wing mine, operated by 
Colowyo Coal Co., was 4 percent above that of 1959. Petroleum was 
Pe at 100 wells in 10 fields, principally at Powder Wash, Dan- 

orth Hills, and Iles. Natural gas was produced from the Ace, 
Hiawatha, West Hiawatha, Powder Wash, Sugar Loaf, and Thorn- 


232 MINERALS YEARBOOK, 1960 


TABLE 17.—Value of mineral production in Colorado, by counties * 


Minerals produced in 1960 in order of value 


Adams................. Sand and gravel, petroleum, gold, stone, silver. 

Alamosa................ 28, 380 Sand and gravel. 

Arapahoe..............- Do. 

Archuleta............... 638, 927 305, Petroleum, sand and gravel, stone. 

Baca oc era : Sand and gravel, stone. 

Bentt...... oes Sand and gravel, stone, petroleum. 

Fluorspar, sand and gravel, uranium ore, clays, 
stone, peat, silver, petroleum, gem stones, gold, 
copper à 

Chaffee................. Stone, feldspar, sand and gravel, beryllium concen- 
trate, gem stones. 

Cheyenne.............. Sand and gravel. 

Clear Creek Sand and gravel, lead, gold, fron ore, silver, copper, 
zinc, uranium ore. 

Conejos................- Sand and gravel, gem stones. 

Costilla................. (5) Pumice. 

Crowley................ 600 Sand and gravel. 

A .....0----.------ (5) b Perlite, sand and gravel, clays. 

Deltá- scopro sisas Coal, sand and gravel, stone. 

Dolores................. 508, 877 (5) Pyrites, lead, zinc, silver, sand and gravel, copper, 
gold. 

Douglas. ............... A Sand and gravel, clays, stone, stones. 

Eagle.....-....-- 2. 2 ec Zinc, lead, silver, copper, gold, sand and gravel, 
pumice, gem stones. 

Elbert.................. 8, 000 337,058 | Sand and gravel, stone. 

El Paso................. 2,021, 915 1, 645, 542 Send and gravel, stone, lime, clays, coal, gold, 
silver. 

Fremont................ 13, 654, 429 11,115,959 | Cement, stone, coal, uranium ore, gypsum, clays, 
petroleum, sand and gravel, beryllium con- 
centrate, gem stones. 

Garfield *............... 191, 838 288, 050 | Coal, lime, sand and gravel, stone, gem stones. 

Gil pitt zoo ee 12, 322 15,713 | Peat, gold, sand and gravel, silver, lead, copper, 
uranium ore. 

Grand. AA 66, 832 188, 500 | Sand and gravel, stone. 

Gunnison............... 1, 607, 274 1, 642,084 | Coal, stone, zinc, sand and gravel, lead, silver, 
uranium ore, copper, gold, beryllium concentrate, 
gem stones. 

Hinsdale................ 7,725 10,012 | Silver, gold, lead, copper. 

Huerfano. .............. 446, 764 5 Coal, clays, sand and gravel. 

Jackson................. 3,090,447 | *3,004,214 | Petroleum, coal, fluorspar, sand and gravel, ura- 
nium ore. 

Jefferson................ 8, 474, 806 Sand and gravel, uranium ore, clays, gold, stone, 
beryllium concentrate, silver, gem stones. 

A A 4 61, 500 Sand and gravel, petroleum. 

Kit Carson 14, 300 Sand and gravel, stone, gem stones. 

Lake. encon. 47,740, 170 Molybdenum, tungsten concentrate, pyrites, sand 
and gravel, lead, copper, silver, tin, gold, stone. 

La Plata 4. ..-.......... 271, 799 3 341, 274 | Sand and gravel, coal, petroleum, stone. 

Larimer *............... 12, 375, 638 12, 614, 445 | Cement, stone, sand and gravel, petroleum, gyp- 
sum, mica (scrap), beryllium concentrate. 

9, 049, 697 6, 662, 062 | Coal, sand and gravel, clays, carbon dioxide, stone, 
uranium ore. 

Lincoln................. 53, 200 146, 650 | Sand and gravel, stone. 

Logan ?................- $ 15, 397, 550 13, 393, 100 | Petroleum, sand and gravel. 

Mesa $.................- 4, 875, 734 4. 364,110 | Uranium ore, sand and gravel, coal, stone, clays, 
gem stones, beryllium concentrate. 

Mineral................. 1, 020, 577 1, 388, 533 | Lead, zine, silver, copper, sand and gravel, gold, 
gem stones. 

Moffat !*. ........ LLL... 6, 614, 921 8, 134, 815 Pevoleum,, uranium ore, coal, sand and gravel, 
stone, gold. 

Montezuma 4 1, 395, 644 € 1,049,607 | Sand and gravel, petroleum, carbon dioxide, ura- 
nium ore, gem stones. 

Montrose $..... 10, 903, 704 | < 11,125,164 | Uranium ore, coal, salt, stone, sand and gravel, 
gem stones, copper, silver. 

Morgan ?............... 8 25, 449, 473 26, 847,000 | Petroleum, sand and gravel. 

Bi aec uses 116, 479 197,831 | Sand and gravel, stone. 

QUAY cocco ese 4, 030 168, 663 | Lead, zinc, copper, silver, gold, sand and gravel. 

Park AS eeu 8 372, 898 53, 012 Berylllum concentrate, zinc, copper, stone, lead, 
sand and gravel, gem stones, silver, gold, ura- 
nium ore. 

Phillips ................ x (0) 

Pitkil. c. o ceci (5) Coal, sand and gravel, lead, zinc, silver, uranium 
ore, copper. 

PrOWOlS A 86, 183 88, 600 | Sand and gravel. 

Pucblo.................. (5) (5) Sand and gravel, clays, stone, uranium ore. 

Rio Blanco 1? 4 59, 818, 637 57, 225, 660 | Petroleum, uranium ore, coal, sand and gravel, 
gem stones. 

Rio Grande 10, 000 1,150 | Sand and gravel, gem stones. 

¡LI ........00-------- 1, 865, 003 2, 390,019 | Coal, petroleum, sand and gravel, pumice, stone. 


See footnotes at the end of table, 
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TABLE 17.—Value of mineral production in Colorado, by counties '—Continued 


County 1959 1960 3 Minerals produced in 1960 in order of value 
Saguache. .............. $1, 776, 590 $1, 650,855 | Uranium ore, gem stones, sand and gravel, zinc, 
lead, silver, copper, gold. 
San Juan............... * 92, 816 300, 772 | Copper, lead, silver, gold, zinc, sand and gravel, 
iron ore, gem stones. 
San Miguel 8............ 10, 042, 933 11, 745,179 | Uranium ore, zinc, lead, copper, gold, silver, iron 


ore, sand and gravel, stone, gem stones. 


Sedzwick ARPA 60, 900 31,860 | Sand and gravel, gem stones. 
A AA 72,015 591,718 | Sand and gravel, gold, lead, silver, copper. 
AAN 1, 165, 950 1, 219, 496 | Gold, stone, peat, silver, gem stones, sand and 
gravel. 

Washington 1........... $19,727,350 | 23,215,048 | Petroleum, sand and gravel, stone. 
AA 9,507,101 | 38,350, 730 | Petroleum, coal, sand and gravel, stone, gem stones. 
Xm. coucou 574, 967 138, 900 | Sand and gravel, petroleum, gem stones. 
Undistributed 1...2... 832, 219, 751 43, 269, 672 

Total Bloc. 3 314, 677,000 | 342, 223, 000 


! Denver County 1s not listed because no production was reported. 
! Petroleum value 1s preliminary. 

3 Excludes natural gas liquids. 

‘Excludes natural 


gus. 

bitur MA withheld to avoid disclosing individual company confidential data; included with '"Undis- 

ted. 

t Excludes vanadium. 

' Excludes natural gas and natural-gas liquids. 

! Revisd figure. 

‘Excludes natural gas and vanadium. 

Y Excludes natural gas, natural gas liquids, and vanadium. 

! Includes vanadium, natural gas, natural gas liquids, some sand and gravel and gem stones and values 
Indicated by footnote 5. 


5 
13 Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime. 


The entire output of gold and silver was recovered as a byproduct 
of the washing and screening of sand and gravel at six operations. 
Kerkling & Slonsker recovered gold and silver from gravel sluiced 
from the Boise Cascade Sand & Gravel pit, F. S. Rizzuto Gravel pit, 
and Brannan Pits Nos. 8 and 10; Robert B. Ray from Clear Creek 
i Products Co. gravel pit; and Cooley Gravel Co. from its North 

ant pit. 

A Publ purchase depot and plant maintained in Arvada by Beryl 
Ores Co. for beryl and other beryllium-bearing ores was ges ea to 
inspect and analyze beryllium-bearing ores and to crush and grind 
these ores for the varied requirements of the ceramic industry. The 
Beryl Ores Co. also was equipped to produce beryllium basic acetate, 
an important compound of high-purity beryllium, to make other 
beryllium compounds on order, and to grind mica for the roofing and 
paint industries. 

Alamosa.— Oriental Refining Co. operated its 1,100-barrel-a-day re- 
finery at Alamosa. Throughput was 274,000 barrels of crude oil, a 
slight decline from that of 1959. 

Arapahoe.—Sand and vel continued to dominate the mineral in- 
dustry of the county. Wine commercial and Government-and-con- 
tractor operations produced 13 million tons of aggregate valued at 
$14 million. Cooley Gravel Co., with plants at Englewood and 
Littleton, was the major mine operator. Other important producers 
were Colorado Materials Co. and Herbertson Sand & Gravel Co. 

Archuleta.— Petroleum production from 35 wells in 2 fields was 10 
percent below that of 1959. 

Baca.—Natural gas was produced at the Greenwood and Prairie 
Dog fields. One new field (Midway) was discovered when Horizon 
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TABLE 17.—Value of mineral production in Colorado, by counties * 


Henti.....leo e ec 


Cheyenne.............. 
Clear Creck............ 


EBgló esser e ELE 


CUP atenas 


IA cette 2222-22 


La Plata $. ............. 
Larimer t............... 


¿crasas rs rar rar 


Phillips A 
AA calce scald 


PLOW OFS ici 
Pueblo 


Routt A ee eo 


604, 925 


119, 500 
186, 672 


250, 188 
(5) 


439, 006 

7, 085, 270 
8, 000 

2, 021, 915 
13, 654, 429 
191, 838 
12, 322 

66, 832 

1, 607, 274 


7, 725 

446, 764 

3, 090, 447 
3, 474, 806 
4 61, 500 
14, 300 

47, 740, 170 


271, 799 
12, 375, 038 


9, 049, 697 
53, 200 

$15, 307, 550 
4, 875, 734 

1, 020, 577 

6, 614, 921 

1, 395, 644 
10, 903, 704 

8 25, 449, 473 


10. 000 
1, 865, 003 


See footnotes at the end of table, 


1960 3 


3 $6, 312, 996 
500 


114, 033 
1, 805, 373 


657, 405 
6, 306, 750 


337, 058 
1, 645, 542 


11, 115, 959 
288, 050 
15, 713 
188, 500 
1, 642, 084 
10, 012 

($ 
* 3, 004, 214 
3, 906, 002 
221, 100 
29, X01 
66, 676, 115 


3 341, 274 
12, 614, 415 


6, 662, 062 
116. 650 

13, 393, 100 
4. 364, 110 

1, 398, 533 

8, 134, 815 

* 1, 049, 607 
411, 125, 104 
26, 847, 000 
197, 831 


168, 663 
53, 012 


Minerals produced in 1960 in order of value 


Sand and gravel, petroleum, gold, stone, silver. 
Sand and gravel. 


O. 

Petroleum, sand and gravel, stone. 

Sand and gravel, stone. 

Sand and gravel, stone, petroleum. 

Fluorspar, sand and gravel], uranium ore, clays, 
stone, peat, silver, petroleum, gem stones, gold, 
copper, lead. 

Stone, feldspar, sand and gravel, beryllium concen- 
trate, gem stones. 

Sand and gravel. 

Sand and gravel, lead, gold, fron ore, silver, copper, 
zine, uranium ore. 

Sand and gravel, gem stones. 

Pumice. 

Sand and gravel. 

Perlite, sand and gravel, clays. 

Coal, sand and gravel, stone. 

Pyrin, lead, zinc, silver, sand and gravel, copper, 
gold, 

Sand and gravel, clays, stone, gem stones. 

Zine, lead, silver, copper, gold, sand and gravel, 
pumice, gem stones. 

Sand and gravel, stone. 

a and gravel, stone, lime, clays, coal, gold, 
silver. 

Cement, stone, coal, uranium ore, gypsum, clays, 
petroleum, sand and gravel, beryllium con- 
centrate, gem stones. 

Coal, lime, sand and gravel, stone, gem stones. 

Peat, eold, sand and gravel, silver, lead, copper, 
uranium ore. 

Sand and gravel, stone. 

Coal, stone, zinc, sand and gravel, lead, silver, 
uranium ore, copper, gold, beryllium concentrate, 
gem stones. 

Silver, gold, lead, copper. 

Coal, clays, sand and gravel. 

Petroleum, coal, fluorspar, sand and gravel, ura- 
nium ore, 

Sand and gravel, uranium ore, clays, gold, stone, 
beryllium concentrate, silver, gem stoncs. 

Sand and gravel, petroleum. 

Sand and gravel, stone, gem stones. 

Molybdenum, tungsten concentrate, pyrites, sand 
and gravel, lead, copper, silver, tin, gold, stone. 

Sand and gravel, coal, petroleum, stone. 

Cement, stone, sand and gravel, petroleum, gyp- 
sum, mica (scrap), beryllium concentrate. 

Coal, sand and gravel, clays, carbon dioxide, stone, 
uranium ore. 

Sand and gravel, stone. 

Petroleum, sand and gravel. 

Uranium ore, sand and gravel, coal, stone, clays, 
gem stones, beryllium concentrate. 

Lead, zine, silver, copper, sand and gravel, gold, 
gem stones. 

Petroleum, uranium ore, coal, sand and gravel, 
stone, gold. 

Sand and gravel, petroleum, carbon dioxide, ura- 
nium ore, gem stones. 

Uranium ore, coal, salt, stone, sand and gravel, 
gem stones, copper, silver. 

Petroleum, sand and gravel. 

Sand and gravel, stone. 

Lead, zinc, copper, silver, gold, sand and gravel. 

Beryllium concentrate, zinc, copper, stone, lead, 
sand and gravel, gem stones, silver, gold, ura- 
nium ore. 


Coal, sand and gravel, lead, zinc, silver, uranium 
ore, copper. 

Sand and gravel. 

Sand and gravel, clays, stone, uranium ore. 

Petroleum, uranium ore, coal, sand and gravel, 
gem stones. 

Sand and gravel, gem stones. 

Coal, petroleum, sand and gravel, pumice, stone. 


THE MINERAL INDUSTRY OF COLORADO 233 


TABLE 17.—Value of mineral production in Colorado, by counties '—Continued 


County 1959 1960 2 Minerals produced in 1960 in order of value 

Saguache............... $1, 776, 590 $1,650, 855 | Uranium ore, gem stones, sand and gravel, zinc, 
lead, silver, copper, gold. 

San Juan............... * 92, 816 300, 772 | Copper, lead, silver, gold, zinc, sand and gravel, 

. iron ore, gem stones. 

San Miguel 9............ 10, 042, 933 11, 745, 179 | Uranium ore, zinc, lead, copper, gold, silver, iron 
ore, sand and gravel, stone, gem stones. 

Sedgwick 8. o... 60, 900 31,860 | Sand and gravel, gem stones. 

Summit. A 72,015 591,718 | Sand and gravel, gold, lead, silver, copper. 

Telle AAA 1, 165, 950 1, 219, 496 | Gold, stone, peat, silver, gem stones, sand and 
gravel. 

Washington Too... 8 19,727, 350 23, 215,048 | Petroleum, sand and gravel, stone. 

A 9,507,101 | 38,380,730 | Petroleum, coal, sand and gravel, stone, gem stones. 

A Asc oos. conet ess 574. 967 138, 900 | Sand and gravel, petroleum, gem stones. 

Undistributed "2... 8 32, 219, 751 43, 269, 672 

Total Bl. 8 314, 677, 000 | 342, 223, 000 


! Denver County 1s not listed because no production was reported. 
! Petroleum value is preliminary. 

3 Excludes natural gas liquids. 

‘Excludes natural 


gas. 
ne withheld to avoid disclosing individual company confidential data; included with ‘“‘Undis- 
mim. 


* Excludes vanadium. 

Excludes natural gas and natural-gas liquids. 

! Revís^d figure. 

* Excludes natural gas and vanadium. 

9 Exrludes natural gas, natural gas liquids, and vanadium. 

ll Includes vanadium, natural gas, natural gas liquids, some sand and gravel and gem stones and values 
indicated by footnote 5. 


2 Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime. 


The entire output of gold and silver was recovered as a byproduct 
of the washing and screening of sand and gravel at six operations. 
Kerkling & Sincere: recovered gold and silver from gravel sluiced 
from the Boise Cascade Sand & Gravel pit, F. S. Rizzuto Gravel pit, 
and Brannan Pits Nos. 8 and 10; Robert B. Ray from Clear Creek 
E Products Co. gravel pit; and Cooley Gravel Co. from its North 

ant pit. 

À public purchase depot and plant maintained in Arvada by Beryl 
Ores Co. for beryl and other beryllium-bearing ores was equipped to 
inspect and analyze beryllium-bearing ores and to crush and grind 
these ores for the varied requirements of the ceramic industry. The 
Beryl Ores Co. also was equipped to produce beryllium basic acetate, 
an important compound of high-purity beryllium, to make other 
beryllium compounds on order, and to grind mica for the roofing and 
paint industries. 

Alamosa.—Oriental Refining Co. operated its 1,100-barrel-a-day re- 
finery at Alamosa. Throughput was 274,000 barrels of crude oil, a 
slight decline from that of 1959. , 

Arapahoe.—Sand and gravel continued to dominate the mineral in- 
dustry of the county. Nine commercial and Government-and-con- 
tractor operations produced 13 million tons of aggregate valued at 
$1.4 million. Cooley Gravel Co., with plants at Englewood and 
Littleton, was the major mine operator. Other important producers 
were Colorado Materials Co. and Herbertson Sand & Gravel Co. 

Archuleta.— Petroleum production from 35 wells in 2 fields was 10 
percent below that of 1959. " 

Baca.—Natural gas was produced at the Greenwood and Prairie 
Dog fields. One new field (Midway) was discovered when Horizon 
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Oil & Gas Co. completed the No. 1-22 Cogburn well in October. The 

well flowed 8.4 million cubic feet of gas a day from the Topeka at a 

» a of 3,031 to 3,056 feet and from the ‘Morrow at a depth of 
674 feet. 

Bent.—Petroleum production from that part of the McClave field 
lying within the county increased sixteenfold over that of 1959. Car- 
bon dioxide from wells in Las Animas County was processed at 
Ninaview. 

Boulder.—A]lthough nonmetals continued to supply most of the total 
value of mineral production, their contribution decreased to 85 per- 
cent as a result of reduction in the output of sand and gravel and stone 
plus an increase in mine shipments of uranium ore. General Chemical 
operated its Burlington fluorspar mine and Valmont mill at about the 
same rate as that reported in 1959. Colorado Brick Co. and Eldorado 
Clay Co. mined fire clay and miscellaneous clay at their Valmont, 
Longmont, and Nos. 1 and 2 claypits at an increased rate. Boulder 
Gravel Products, Inc., Golden Transfer Co., Pendleton Construction 
Co., and C & M Sand & Gravel Co. produced nearly all the 526,900 
tons of sand and gravel reported. 

Boulder Gravel Products, Inc., recovered small quantities of gold 
and silver as byproducts of the washing and screening of sand and 
gravel at its Geo. Sawhill Ranch pit. Silver ore containing, in addi- 
tion to silver, small quantities of gold, copper, and lead was produced 
and marketed from the Blue Bird mine. No tungsten ore or concen- 
trate was produced or shipped from Boulder County tungsten de- 
e during the year; however, rejects from the Climax mill (Lake 

unty) were re-treated by Earl Sweeney in the Marion mill, and the 
resultant tungsten concentrate was marketed. 

Petroleum production from the Boulder field was approximately 
the same as in 1959. Uranium ore produced by La Salle Mining Co. 
at the Fair Day mine was shipped to Salt Lake City, Utah, for 
processing. Peat humus was mined for use as a soil conditioner. 

 Chaffee.— The chemical and construction materials—feldspar, stone, 
and sand and gravel—provided most of the value of minera] output. 
M. $ S., Inc., operated its Homestake feldspar mine, shipping the 
crude ore to the Salida mill of Western Féldspar Milling Co. The 
Monarch quarry of CF&I contributed most of the stone output. 
Colorado Granite Co. quarried a small Too of monumental 
granite, and Bailey Manufacturing Co. produced crushed granite for 
use as poultry grit. Construction crews of the State and county high- 
way departments and the Hart Rok Redi Mixt Concrete Co. produced 
the 100,800 tons of sand and gravel recorded. 

The Double R Mines worked the Mine Site Lode during the year 
and shipped 11,519 pounds of beryl concentrate to the Government 
purchase depot at Custer, S. Dak. 

Clear Creek.—Most of the gold, silver, copper, lead, and zinc output 
in the county was recovered from lead ore produced from the Jackpot 
Oil Co. Bald Eagle mine by P. G. Leavitt and Milton George, lessees. 
These metals also were recovered from cleanup material from the 
Eagle mill and from ore produced from six other active mines—Ash- 
land, Burleigh Tunnel, Dixie, Drummond, Franklin Claim No. 73, 
and Kitty Clyde. 
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Stony Point Development, Inc., produced and shipped brown iron 
ore (limonite) from the Geneva mine to Columbia Carbon, Mon- 
mouth, N.J., for use in manufacturing paint. 

Uranium ore produced at the Little Warrior mine by Seacol, Inc., 
was shipped to Canon City for processing. 

Costilla. —Increased shipments of pumice (scoria) by Colorado Ag- 

te Co., Inc., severed the downward trend of the past few years. 

he Mesita Hill deposit near Mesita was the source of the scoria. 
Concrete admixture, insulation, and roofing aggregate were the end 
uses for 1960 shipments. E 

Custer.—The Rosita perlite mine, leased by Persolite Products, Inc. 
was operated at relatively the same rate as in 1959. Crude material 
was trucked to Florence for expanding; building plaster, insulation 
concrete, and aggregate were the principal uses for the finished 
product. Ralph J. Pierce reported production of 2,000 tons of fire 
clay from the Lawson Place deposit. 

Delta.—Coal production from seven underground mines was slightly 
above that of 1959. The major producer was the Juanita Coal € Coke 
Co. at the King mine. 

Denver.—Five petroleum refineries in the Denver area operated 
throughout the year. Throughput was 11.7 million barrels, a 1-per- 
cent increase over that of 1959. Continental Oil Co. completed the 
addition of 2,000 barrels a day of vacuum capacity at its 18,000-barrel- 
a-day plant at Denver. 

Dolores.— The Rico Argentine Mining Co. reported to stockholders 
that 14,653 tons of lead-zinc ore was mined and milled during the 
fiscal year ending June 30, 1960. Of this quantity, 8,465 tons was 
produced from the Mountain Springs area and the remainder from 
the Árgentine area of the mine. The mill was operated at about 40 
pereent capacity. From the ore milled, 2,270 tons of lead and zinc 
concentrates containing 53 ounces of gold, 50,200 ounces of silver, 905 
tons of lead, and 641 tons of zinc was shipped to smelters. Develop- 
ment work in the mine included 1,823 feet of drifts and crosscuts, 
984 feet of raises, and 113 feet of long-hole drilling. | 

Rico Argentine also mined 36,426 tons of pyrite, virtually all from 
the Mountain Springs area of the mine. Mon this pyrite, 28,859 
tons of 100-percent-basis commercial sulfuric acid was produced in 
the company plant at Rico. Ore storage bins, the crushing plant, and 
miscellaneous buildings, destroyed by fire January 30, were rebuilt 
during the year. 

las. —Increased value of the output of sand and gravel, stone, 
and clay boosted the total value of mineral production to $657,000, 
a gain of 50 percent. Hall Sand & Gravel Co. and Garfield Gravel, 
Inc., produ 3 most of the aggregate quarried during the year. Rob- 
inson Brick & Tile Co. operated its Diamond, Ute, and Hogback 
mines. Denver Brick & Pipe Co. produced fire clay from the Ringen- 
berg deposit, and Helmer Bros. and Stroud A. Whisenhunt mined 
fire clay from the Helmer and Stevens mines. Colonna Co. of Colo- 
rado, Inc., quarried and crushed granite for use as exposed aggregate 
m buildings, and Helmer Bros. reported the production of a small 
quantity of crushed limestone used as flux and for agricultural 


purposes. 
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Eagle.—Empire Zinc’s Eagle mine led in output of zinc; ranked 
second in production of copper, lead, and silver; and ranked third in 
ld output in the State. It was closed by a labor strike for 4 months 
uring the year. Production of direct-shipping copper-silver ore was 
below that of 1959 because this type of ore did not occur in the new 
area of the mine opened. Exploration and development on lower 
levels continued throughout the year. 

Mine production of scoria was only half that of 1959 and resulted 

from cutbacks at the Dotsero and Carbondale deposits of Lava 
Products, Inc., and Roaring Fork Pumice Co. The Lava Products 
plant was shut down part of the year to complete an expansion 
program. 
El Paso.—Although the value of output dropped 19 percent from 
1959, mineral-production activity again was dominated by the sand 
and gravel and stone industries. The county ranked third in the State 
in the quantity of sand and gravel produced. Government-and-con- 
tractor production amounted: to 54 percent of the 1.4 million tons 
output; seven commercial operators quarried 635,000 tons of building 
and paving sand and gravel. Castle Concrete Co., Colorado Lime Co., 
and Colorado Materials Co. mined crushed limestone; and Colonna 
Co. of Colorado, Inc., produced crushed granite. Increased shipments 
of clay were reported. The producers were National Clay Products 
Co. (National mine), Robinson Brick € Tile Co. (Apache), and 
Standard Fire Brick Co. (Husted). Colorado Lime Co. nearly 
doubled its output of quicklime and hydrated lime from its Pikeview 
operation. 

Fremont.—The effect of cement-manufacturing activities on the min- 
eral industry was evident again in 1960. The total value of mineral 

roduction decreased to $11.1 million, a decline of 19 percent, chiefly 
use of reduced shipments of cement from the Portland plant of 
Ideal Cement Co. Attendant to cutbacks in cement production and 
shipments was reduced quarry output of limestone used in manufac- 
turing cement. Crushed limestone output was also reported by CF&I, 
Colorado Limestone Co., and Frank H. Norberg Co.; flux and sugar 
refining were the principal uses. Colonna Co. of Colorado, Inc., and 
Cowan Bros. produced crushed and dimension marble and granite. 
Fire clay production was reported by Ralph J. Pierce from the Flint, 
Salt Canyon, and Stage Coach Road mines; by George O. Stroup from 
the 8-Mile and Phantom Canyon mines; and by Irwin Clay Co. from 
the Irwin pit. Glen Lamberg & Sons mined 1,000 tons of bentonite 
from the Triangle-Lamberg group of claims. Fibreboard Paper 
Products Corp. operated its Florence wallboard and plaster-products 
plant using crude gypsum from a deposit near Cotopaxi. 

Mary Lee Mining Co. recovered beryl from the Mary Lee and Mica 
Lodes, and Lockhart & Ellis worked the Mica Lode for beryl; all out- 
put was sold to the Government at its Custer, S. Dak., depot. 

Coal production, from 20 underground and 2 strip mines, increased 
T percent over that of 1959. Major producers were The Corley Co. at 
the Pioneer Canon Nos. 1 and 2 and the Corley Strip mines, Vento 
Coal Co. at the Vento, and Beer Coal & Construction Co. at the Beer 
Strip. The tipple at the Vento mine was destroyed by fire in Janu- 
ary. Fremont County ranked fifth in the State 1n the production of 
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coal, Petroleum production from 28 wells in the Florence-Canon City 
field was 31 percent below that of 1959. Uranium ore was produced 
at 16 operations and increased 74 percent in quantity and 47 percent 
in value over that of 1959. Major producers were Cotter Corp. at the 
Picnic Tree and Red Cliff mines; Gunnison Mining Co. at the Last 
Chance and from land leased from the State Land Board ; and Juniper 
Oil and Mining Co. at the Snooper, Thorne, and Dickson Lease mines. 
The output was processed at mills in Canon City and Gunnison. The 
Cotter Corp. operated its uranium-processing mill at Canon City 
Ao the year, using crude ore mainly from the Front Range 
and adjoining counties. 

_ Garfield —F rank H. Norberg Co., operating the Glenwood Springs 
limestone quarry, produced all the stone in Garfield County in 1960. 
This limestone was used in sugar refining and road construction, as 
a flux, and for manufacturing lime. Basic Chemical Corp. tripled its 
ouput of quicklime and hydrated lime at its Glenwood Springs 
plant. 

Natural gas was produced from 17 wells in 7 fields. Two discoveries 
were credited to the county. In December, Argo Oil Co. completed a 
well in the South Baxter Pass area, northeast of the South Baxter 
Pass field, discovered in 1959. Initial flow was 1.7 million cubic feet 
of gas a day from the Morrison at a depth of 6,959 to 7,182 feet. Also 
in mber, Mountain States Drilling Co. completed the No. 1 Boul- 
ton, which flowed 850,000 cubic feet of gas a day from the Divide 
Creek at a depth of 7,526 to 7,886 feet. The well was 4 miles north 
of the northernmost producer at the Divide Creek field and 4 miles 
east of the Baldy Creek field, with no intervening wells. u 
duction from five mines was 12 percent below that of 1959. Major 

roducers were Bendetti Bros. at the New South Canon mine and 

illiam Haas, Jr., at the Black Raven mine. Union Carbide Nuclear 
Co. operated its 1,000-ton-a-day uranium mill at Rifle. Crude ore 
came from mines in Colorado, Utah, and Wyoming and upgraded 
material from a beneficiating plant at Slick Rock in San Miguel 
County. The purchase contract for uranium oxide with AEC, sched- 
uled si expire on March 31, 1962, was being negotiated for the 1962-66 
period. 

Gilpin.—Peat humus was mined from deposits near Black Hawk for 
use as a soil conditioner and as a fertilizer admixture. 

Gold, silver, and lead were recovered from ore produced from the 
Lone Star mine and treated in the Marion mill. Two gold-silver 
placer mines, Ralston Creek Placer and Smith Tyler, were active 
part of the year. 

Gunnison.—Coal production from eight mines was 3 percent above 
that of 1959. 'The major producer was Minerals Development Corp. 
of Colorado, operating the Oliver No. 3 and Somerset mines. A part 
of the production from the Oliver No. 3 was transported by conveyor 
belt to the Western Colorado Power Co. Oliver powerplant at Somer- 
set. Production from the Somerset mine was shipped to Utah for 
manufacturing coke. Bear Coal Co. operated the Bear mine, and 
Champion Coal Mining Co. operated the Hawk's Nest mine. Uranium 
ore produced by Cotter Corp. at the Big Red mine was processed at & 
company-owned plant at Canon City. Gunnison Mining Co. operated 
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its 200-ton-a-day acid-leach recovery mill at Gunnison. The uranium 
oxide purchase contract with AEC, which was to expire on March 31, 
1962, was extended to December 31, 1962. 

The leading producer of silver, copper, lead, and zinc in the county 
was the Standard Metals Corp. Micawber mine. The ore mined was 
treated in the company mill at Crested Butte, and the copper-lead, 
lead, and zinc concentrates produced were shipped to various smelters 
for recovery of the metals. Other active mines producing one or all 
of these metals included the Baxter Lode, Endner, Gold Links, and 
Little Darling. 

George B. Tucker recovered a small quantity of beryl from the 
elias Lode and shipped the hand-cobbed concentrate to Custer, 

Hinsdale.—The entire mineral output consisted of gold, silver, cop- 

r, and lead recovered from ore and mine-dump material from the 

elican mine and ore from the Never Sweat mine. 

Huerfano.—Coal production from seven mines was slightly above 
that of 1959. Major producers were Delcarbon Coal Co. at the Calu- 
met No. 2, Morning Glory Coal Co. at the Morning Glory, Red Ash 
Coal Co. at the Maitland No. 2, and Vista Coal Co. at the Gordon. 
Fire destroyed the tipple at the Maitland No. 2. 

The Chamblin mine of Standard Fire Brick Co. continued as the 
only source of clay. Sand and gravel output was reduced to 3,200 
tons of paving gravel that was produced by a contractor for the Colo- 
rado Department of Highways. 

Jackson.— Petroleum production from 45 wells in 4 fields was 9 per- 
cent below that of 1959. Major production came from the McCallum 
and South McCallum fields. Carbon dioxide (77.9 billion cubic feet) 
produced at the McCallum and South McCallum fields was vented. 
Coal production at the Rosebud strip mine was 42 percent above that 
of 1959. The operation was abandoned in midyear. Pioneer Ex- 

loration Co. mined uranium ore at the Hume mine and shipped it to 
Rifle and Maybell for processing. 

A small quantity of acid-grade fluorspar was shipped from stock 
‘by Ozark-Mahoning Coal Co. at Cowdrey. 

Jefferson. Jefferson County ranked second in the production of 
sand and gravel, the county’s principal mineral product. Output 
was valued at $1.8 million. The leading producers were Rio Grande 
"Gravel Co., Table Mountain, Inc., Asphalt Paving Co., Western Pav- 
ing Construction Co., L. H. Kilgroe, and Brannan Sand & Gravel Co., 
each of which produced over 100,000 tons of aggregate. 

The county was also the principal source of clays used for manu- 
facturing building brick and other clay products. Denver Brick & 
‘Pipe Co. operated the Caldwell Nos. 4 and 71 and Strainland mines, 
Denver Fire Clay Co. operated the North and South Golden mines, 
‘Robinson Brick & Tile Co. operated the Lariat and Chieftain deposits, 
and Lakewood Brick & Tile Co. operated the Lindsay and Lake- 
wood claypits. The following mine operators produced clay for sale 
‘to brick plants in the Denver metropolitan area: Garnett C. Bennetts 
(Leyden and Ramstetter pits), Duane J. Bruno (Mount Carbon 
mine), Wesley Conda (State and Church pits), Leland Doughty 
‘(Doughty claim), George W. Parfet Estate, Inc. (Rockwell-A pex- 
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Beryl recovered from the Beggar mine by Fred H. Olmstead was 
sold to Mincon at Loveland. The W. O. W. mine was worked for a 
short period by Ben Walz, and 333 pounds of beryl concentrate was 
sold to Beryl Ores Co. at Arvada. 

Of the 10 operations producing uranium ore, major producers were 
Denver-Golden Corp. at the Schwartzwalder, Foothills Mining Co. at 
the Woet lease, and Yellow Queen Uranium Co. at the Ascension 
mine. The output was shipped to processing mills at Gunnison and 
Canon City; Riverton, Wyo.; and Salt Lake City, Utah. 

Gold and silver were recovered as o atte at three sand and 
ae washing and screening plants: Brannan Sand & Gravel Co. 

it. No. 11, the Rio Grande Gravel Co. W. P. Kerkling placer pit by 
Kerkling & Slensker, and the Suburban Sand & Gravel Co. pit by 
Robert R. Ray. 

Kiowa.—Petroleum production from the Brandon field increased 
fourfold over that of 1959. 

Lake.—The entire molybdenum production of Colorado came from 
the Climax mine of Clımax Molybdenum Co. Tungsten, tin, and 
pyrite recovered as byproducts of the molybdenum ore were marketed. 

me of the pyrite produced was sold to a Denver plant for use in 
manufacturing sulfuric acid. 

La Plata.— Petroleum production, from eight wells in the Red Mesa 
field, increased slightly over that of 1959. Natural gas was produced 
from 250 wells in the Ignacio-Blanco; producing formations were the 
Mesaverde (195 wells), Fruitland-Pictured Cliffs (36 wells), and 
Dakota (19 wells). e Barker Dome and Alkali Gulch fields, with 
four wells each, produced natural gas from the Paradox formation. 
El Paso Natural Gas Co. operated its Ignacio natural gas plant near 

go. The plant extracted natural gas liquids from products 
of natural gas fields in Colorado and New Mexico. Throughput of 
gas from Colorado wells was 67 billion cubic feet (including dry gas 
pee through plant compressors) ; 709,500 barrels of natural gas 
iquids was recovered. Coal production from nine mines was 9 per- 
cent above that of 1959. Major ee were Victory Coal Co. at 
the Victory No. 3 mine, King Coal Co. at the King, and Peacock Coal 
Co. at the Peacock. VCA operated its 750-ton-a-day uranium-vana- 
lum processing plant at Durango. Crude ore came from mines in 
Colorado, Arizona, New Mexico, and Utah. Vanadium was recovered 
from those uranium ores containing significant quantities of vanadium 
oxide. The value of the recovered vanadium was credited to the 
State of origin. Negotiations continued with AEC toward extending 
a uranium-oxide purchase contract that was to expire March 31, 
1962. 

Larimer.—An increase in the output of sand and gravel and a small 
gain in the value of cement shipments contributed a 2-percent rise in 
the value of mineral production over that of 1959. Although the 
rae of cement shipped from the Boettcher plant of Idea] Cement 

. declined slightly, a higher average price resulted in the small 
overall gain in value of shipments. Crushed limestone, used in manu- 
facturing cement and in refining sugar, was the principal stone quar- 
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ried. The county was the major source of dimension sandstone in the 
State. Quarrying was done by Colorado Stone Co. (Berthoud, Love- 
land, and Rose stone quarries), Jacobson-Lyons Stone Co. (Carter 
Lake), Arthur Ohline (Ohline), Neal Sprague (Berthoud Pink 
Stone), Sterling Contracting Co. (Wild North), Weaver Stone Co. 
(Weaver), and Wild’s Stone Quarries (Wild money . Types of build- 
ing stone produced were rough construction, rubble, rough architec- 
tural, sawed, dressed, and flagging. Crude gypsum used in manu- 
facturing cement was mined by E. W. Munroe from a pit near Fort 
Collins. United States Gypsum Co. mined gypsum from its property 
near Loveland for consumption at its Loveland wallboard plant. 
Scrap-mica output, 340 tons, came from the Langston mine operated 
by Jolex Mica Co. and from an unnamed property operated by H. L. 
Mattox. The crude mica was ground at the Jolex mill near Fort 
Collins. 

A total of 48,276 pounds of beryl concentrate was recovered from 
Larimer County pegmatites. The ore, averaging 9.82 percent BeO, 
was sold to Mincon and Beryl Ores Co. 

Petroleum production, from 38 wells in 5 fields, was slightly below 
that of 1959. 

Las Animas.—Coal production from eight underground mines was 
slightly above that of 1959. Major D R came from the Allen 
and rederick mines operated by F&I and was used for manu- 
facturing coke at its Pueblo steel plant, from Albert Iuppa & Son 
Coal Co. at the Starkville No. 4 mine, from Rapson Coal Co. at the 
Rapson mine, and from Peacock Coal Co. at the Peacock mine. The 
Frederick mine at Valdez was closed late in December. Because of 
a limited reserve, the mine had not been mechanized as had the Allen 
mine, and increasing costs dictated abandonment as the developed 
reserve approached exhaustion. Carbon dioxide was produced at the 
Ninaview field and transported by pipeline to a processing plant 
in Bent County. 

Logan.— Logan County ranked fourth in the production of petro- 
leum. Production, from 436 wells in 66 fields, was 13 percent below 
that of 1959. A total of 39 exploratory wells, about one-fifth of the 
SO drilling in eastern Colorado, was drilled in Logan County. 
Of these, one at the Chess field was successful. B. F. Allison com- 
pleted the No, 1 Bollish-Ramey well in July. The discovery well 
pumped 90 barrels of oil a day from the J sandstone at a depth of 
4,800 to 4,818 feet. By yearend, Creslenn Oil Co. completed the work- 
over of a previous failure that offset the discovery to the northeast. 
The offset well pumped 15 barrels of oil a day from the J sandstone. 
Development drilling resulted in 20 successful wells scattered over a 
number of fields. A substantia] number of the successful wells were 
in the Little Hoot and West Padroni fields. N. C. Ginther operated 
natural gas plants at the Little Hoot, Padroni, Lewis Creek, and 
Yenter fields. Throughput of the four plants was 10.1 billion cubic 
feet of gas with the recovery of 486,000 barrels of natural gas liquids. 
Kansas-Nebraska Natural Gas Co. operated a stripper Tant which 
recovered 49,000 barrels of natural gas liquids, at the Mount Hope- 
Walker compressor plant. 


THE MINERAL INDUSTRY OF COLORADO 241 


Mesa.—Uranium-ore production, from 80 operations, was 17 percent 
below that of 1959; however, the grade of ore produced increased 
from 0.28 percent U,O, in 1959 to 0.30 percent. Major producers 
were Beaver Mesa Uranium Co. at the Rajah group, Mark 2, J. W. L. 
Fraction No. 1, and John Brown No. 14 mines; Climax Uranium Co. 
at the Arrowhead group, Karns Incline, the Incline group, Crow’s 
Nest, Blue Ribbon No. 2, Mineral Channel No. 3, October Adit, and 
Ronnie No. 2; and Union Carbide Nuclear Co. at the Sun Spot and 
Sun Spot No. 2, Thunder Cloud No. 1, Trojan No. 18, Mary No. 3, 
Lucky Boy, and At 05-1-36 mines. The entire production was 
processed at mills in Grand Junction, Rifle, Uravan, and Durango. 
Climax Uranium Co. operated its 330-ton-a-day plant at Grand Junc- 
tion. The AEC uranium-oxide purchase contract with Climax 
Uranium Co., approved in July 1950 and expiring on July 31, 1960, 
was replaced with a continuing contract, to expire on December 31, 
1966. The new contract reserved part of the mill capacity for process- 
ing appropriate quantities of ore from qualified independent pro- 
ducers and provided for delivery of approximately 2.6 million pounds 
of uranium oxide, valued at $21 million, between August 1, 1960, and 
December 31, 1966. The mill recovered vanadium from Colorado 
Plateau ores containing significant quantities of vanadium oxide. 

Coal production from seven underground mines was 21 percent 
above that of 1959. At the Cameo mine, operated by Kerr Coal Co., 
the major producer, the coal was delivered from the mine by conveyor 
belt to the 44-megawatt Cameo powerplant operated by PSC. 
American Gilsonite Co. operated its processing plant at Gilsonite, 
near Fruita, producing gasoline, diesel fuel, and metallurgical coke 
from gilsonite mined in Utah. Plans were announced to double the 
capacity of the plant to 1,600 barrels of gasoline, 1,300 barrels of 
diesel fuel, and 350 tons of coke a day. Natural gas production came 
from the Asbury Creek, Bar X, Buzzard Creek, Highline Canal, and 
Mack Creek fields. Four development wells were successful. 

Junction Brick & Tile Co. continued to quarry miscellaneous clay 
from a pit near Grand Junction. All output was used at the com- 
panv plant in manufacturing building brick and other heavy clay 
products, For the first time in the history of the county, beryl con- 
centrate was shipped to the Government purchase depot at Custer, 
5. Dak. Dale W. Poe recovered beryl from the Blue Gem No. 1 
claim and Frank E. Long, from the Crystal and Tantalum Lode and 
the Zaro No. 1 Lode. 

Mineral.— Most of the gold, silver, and lead, and all of the copper 
and zine output from the county came from ore produced from the 
Emperius mine operated by Emperius Mining Co. This mine was 
the third largest producer of silver, lead, and zinc in the State. Gold, 
silver, and lead were recovered from ore produced from the Outlet 
mine by Outlet Mining Co. A small quantitv of silver ore was 
shipped from the Holy Moses dump by Sublet Mining Co. 

Moffat.—Coal production from the Red Wing mine, operated by 
Colowyo Coal Co., was 4 percent above that of 1959. Petroleum was 
produced at 100 wells in 10 fields, principally at Powder Wash, Dan- 
forth Hills, and Iles. Natural gas was produced from the Ace, 
Hiawatha, West Hiawatha, Powder Wash, Sugar Loaf, and Thorn- 
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burg fields, Extensive exploration and development drilling resulted 
in the completion of 21 exploratory and 18 development wells. In 
February, Pan American Petroleum Corp. completed a well in the 
Four Mile Creek area, just south of the Colorado-Wyoming State line 
and 2 miles north of the 1959 discovery. Initial production was 11 
million cubic feet of gas a day from two horizons in the Lance for- 
mation at depths of 3,612 to 3,618 and 3,624 to 3,630 feet. Intex Oil 
Co. completed an exploratory well at the Big Gulch field in August. 
The well flowed 5.8 million cubic feet of gas a day from the lower 
Mosaverde and 1.8 million cubic feet of gas a day from the Frontier. 
Texaco, Inc., completed the No. 18 Government-Knowlton in the Mof- 
fat field early in the year. The well flowed 1,098 barrels of oil a day 
from the Weber at a depth of 5,975 feet, the first production from 
the Weber in the field. A southeast offset by Texaco, Inc., flowed 
205 barrels of oil a day, also from the Weber, at a depth of 6,015 to 
6,200 feet. A second discovery in the Weber was made at Danforth 
Mills field in November when Texaco, Inc., completed the No, 7 
Government-Treleaven, which pumped 445 barrels of oil a day at 
depths of 8,123 to 8,133 and 8,172 to 8,182 feet. Continental Oil Co. 
completed the No. 1 Smith well in the Elk Springs field in January. 
eae was 3.3 million cubic feet of gas a day from the Dakota, 
the tirst in the field, at a depth of 3,703 to 3.706 feet. Mountain Fuel 
Supply Co. operated natural gas refrigeration plants at the Hiawatha 
an Powder Wash fields. Uranium ore was produced at 17 opera- 
tions The major producer was Trace Elements Corp., a unit of 
Union Carbide Nuclear Co. The corporation also operated its 300- 
ton-a-day acid-leach uranium-processing plant at Maybell. Nego- 
tiations continued for extending the uranium-oxide purchase contract 
with AEC bevond the expiration date of March 31, 1962. 

Montezuma.—Petroleum production from five fields was 25 percent 
below that of 1959 The Goodman Point field was discovered when 
Thomas To Nabers & Associates completed the No. 2 Rowley well in 
March. Initial production was 29 barrels of oil a day from the 
Paradox at a depth of 3.399 to 3,419 feet. Thirty-three exploratory 
and eight development wells were completed. Carbon dioxide was 
posue from the Mississippian limestone and Shinarump formations 
at the M:Elmo field by Three States Natural Gas Co. The gas was 
oonvertad to dry ice at a plant at MeElmo by Colorado Carbonics 
Corn Uranium ere foun the Blue Eagie mine was shipped to Du- 
ravi for pnaessing, 
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31, 1962. VCA announced that a new uranium concentrator would 
be built at Naturita on the site of the plant that had been closed and 
dismantled in 1958 because of obsolescence. Coal production from the 
Navajo strip mine operated by Edna Coal Co. was more than double 
that of 1959. The coal was used at the Colorado-Ute Rural Elec- 
trification Administration (REA) steam powerplant at Nucla. 
Morgan.—Petroleum production, from 296 wells in 35 fields, gained 
T percent over that of 1959. Much of the increase was from the suc- 
cessful secondary-recovery operation by waterflooding at the Adena 
field. The county was second in number of discoveries. The Haw- 
thorne field, north of the Bijou area, was discovered when Richard 
F. Shaheen completed the No. 1 Loose wellin June. The well pumped 
50 barrels of oil a day from the D sandstone at a depth of 6,164 to 
6,170 feet. An offset to the southwest was a failure. Richard F. 
Shaheen and Decker Drilling Co. established the Ditch field upon 
completion of the No. 1 Reed well in July, which pumped 100 barrels 
of oil a day from the D sandstone at a depth of 5,685 feet. Anschutz 
Drilling Co. discovered the Dike field, to the west, by completing the 
No, 1 k well in October. Initial production was 3 million cubic 
feet of gas and 50 barrels of condensate a day from the D sandstone 
at a depth of 6,259 feet. Kimbark Exploration Co. completed the 
No. 1 McVey well in the San Arroya Creek field near the southern 
edge of the county in November. The well pumped 13 barrels of 
oil a day from the D sandstone at a depth of 5,744 to 5,748 feet. 
Offset wells to the east and north were failures. In December, Am- 
bassador Oil Co. completed the No. 1 Parachini well at the Track 
field a mile north of the North Bijou field. Initial production was 
240 barrels of oil and 430,000 cubic feet of gas a day from the D 
sandstone at a depth of 6,050 to 6,055 feet. Stuarco Oil Co., Carver- 
Dodge, and HLM Drilling Co. completed a workover well near the 
Ashley field in Decembcr. The well, nearly a mile north of the Ash- 
ley field, pumped 126 barrels of oil a day from the D sandstone at a 
depth of 5,878 to 5,881 feet and was believed to be an outpost to the 
Ashley field. Development drilling was concentrated in the Bijou, 
North Bijou, and West Bijou fields where there were 11 new pro- 
ducers from the D sandstone. These fields, discovered in 1958, have 
yielded nearly 2 million barrels of oil through 1960. N. C. Ginther 
operated natural gas plants at the Bijou and Vallery fields, Pure Oil 
Co. at the Adena, and Loffland Co. at the Fort Morgan. Throughput 
at the plants was 12.3 billion cubic feet of gas, and 1.3 million barrels 
of natural gas liquids was recovered. 
Duy — Culminati a 4-year deveolpment and construction pro- 
fun Mann $2.5 million, the Camp Bird mine and new 500-ton-a-day 
otation mill, owned by Camp Bird Colorado, Inc., began production 
October 10. Output of gold, silver, copper, lead, and zinc from this 
mine furnished a large part of the county's mineral production and 
accounted for the substantial increase in the total as compared with 
that of 1959. In addition, small quantities of these metals were re- 
covered from ores produced from the Mountain Monarch, Bachelor, 
Dexter No. 3, Frances, Little Balm of Gilead, and Nancy Cleo mines. 
Park.—Output of gold, silver, copper, lead, and zinc, valued at 
$7,165, was recovered from small lots of ore produced from four ac- 
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tive mines—the Betty, Evening Star, Little Star & Twinkle Lode, and 
Sweet I ome. "E 

The 265 tons of beryl and beryllium-bearing material mined and 
sold came from four mines. The Boomer and Redskin Lodes of the 
U.S. Beryllium Corp. were the major producers. The 530,000 pounds 
of concentrate recovered from these deposits contained 1,335 short- 
ton units of BeO. CYWYD Mining Co. from the J & S Lode and the 
Globe Hill Mining Co. from the Big Sheep Horn mine recovered 
beryl. Except for small quantities of beryl sold to the Government at 
Custer, S. Dak., and to Beryl Ores Co. at Arvada, all output was sold 
to Mincon at Loveland. 

Uranium ore mined at the Last Chance mine was shipped to Canon 

sity for processing. 

Pitkin.—Conl production from five underground mines was 42 per- 
cent above that of 1959. Thompson Creek Coal and Coke Corp. oper- 
ntod the Thompson Creek Nos. 1, 2, 3, and 5 mines, and Mid-Conti- 
nent Conl and Coke Co. operated the Dutch Creek mine. Uranium 
oro mined by Aspen Mines, Inc., at the Frying Pan group was shipped 
to Salt Lake City, Utah, for processing. Utex Exploration Co. re- 
covered natural gas from a well 5 miles east of the Divide Creek field 
in Mesa County. Drillstem tests flowed at the rate of 3.1 to 3.4 mil- 
lion cubic feet of gas a day through open 2-inch tubing from the 
Cozetto member of the Mesaverde. 

Montezuma Industries, Inc., shipped a small quantity of silver- 
copper-bearing lead-zinc ore from the Tam O’Shanter mine near Ash- 
croft to the United States Smelting Refining and Mining Co. Midvale 
(Utah) mill for treatment. 

Prowers.— Petroleum was produced at the Barrel Springs field. The 
No. 1 Kern well was drilled about midway between the Barrel Springs 
field and the McClave field to the northwest by Keith L. Rising: 
drillstem tests in the Morrow recovered gas-cut mud at a depth of 
4,106 to 4,430 feet. As operator, Frank fort Oil Co. ran casing to 4,665 
feet and swabbed 70 barrels of oil from the Morrow at a depth of 4,553 
feet. ‘Total depth of the well was 4,501 feet and testing was continuing 
at verrend, 

redlo.---Urantum ore mined by CHE & Creek Uranium Co. at the 
Georgy Avery and Avery Ranch mines was shipped to Canon City for 
processing, 

Pire clar was mined by General Refractories Co. (Turkey Creek), 
Harbison Walker Refractories Co. (Miller and Blunt), Standard Fire 
Briek Co, (Rook Creek), Colorado Fire Clay Co, (Nellie- Helen), and 
Summer Presed Brick & Tile Co. Output in 1960, only slightly above 
that of 1939, was usd mainly in manufacturing refractory products. 

Rio Blanca ---Perroleum produerion, from 498 wells in T fields, was 
4 penent below that o£ 1253; however, the county continued to lead 
with d pervert ef coe State output, Natural gas was praiuced at tive 
pelis and thre o els Phe Seeersdiary-omeeovery program at the 
Weber reserve of tie BRange'y dedo nic operated by The California 
Qu enemies as planned Pratiecom of the urit was 18.4 million 
hurtos, a dav SS HENO Qo marred with 172 milion barrels 
VALLA VAMO Oca A As af Desert ber 31, 30.5 million 
bares ef water fad been teed via Che reservoir, by means of 56 
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water-injection wells. In addition, approximately 100 million cubic 
feet of natural gas was being injected into the reservoir daily. Addi- 
tional injection wells will be used as needed, and installation of addi- 
tional pumps at the central water injection plant will increase injection 
capacity to 140,000 barrels of water a day. 

xploration was largely in the Douglas Creek, Fawn Creek, and 
Piceance Creek areas. In May, west of the Douglas Creek field, Gulf 
Oil Co. completed the No. 1 Dragon Trail-Government well, which 
flowed 1.2 million cubic feet of gas a day from the Emery. Three 
additional discoveries were made in the Emery at depths of 2,200 to 
3.500 feet. J. H. Page completed the No. 13-1 Federal well in June 
with a flow of 224,000 cubic feet of gas a day; Beardmore Drilling Co. 
completed the No. 18-3 Government well in June with a flow of 2.1 
million cubic feet of gas a day; and Utex Exploration Co. completed 
the No. 1-A Cathedral well in June with a flow of 1.9 million cubic 
feet of gas a day. In November, Apache Corp. completed the No. 
1 Government-Watson well in the Douglas Creek area, which flowed 
298.000 cubic feet of gas a day from the Emery at a depth of 2,760 
to 3,040 feet. To the east in the Fawn Creek area, Equity Oil Co. 
completed two wells (No. 1 Greeno and No. 1 Ebler) in the Green 
River at a depth of 2,500 feet. The No. 1 Greeno well was reported as 
a gas well and the No. 1 Ebler as an oil well, but no production data 
were released. Fast of the Fawn Creek area, Equity Oil Co. com- 

leted the No. 8 Piceance well in the Green River at a depth of 3,107 

eet. The well was completed as an oil well, but no production data 
were released. South of Fawn Creek, Shannon Oil Co. completed the 
No. 1 Government well in the Whiskey area in October. Initial pro- 
duction was 500,000 cubic feet of gas a day from Tertiary formations 
at a depth of 6,035 to 6,053 feet. The California Co. developed new 
methods of natural gasoline plant design at Rangely field. Absorbers 
were installed between the second and third stages of six scattered 
compressor stations used in injecting gas into the Weber pool as part 
of the secondary-recovery program. The company found that 
absorber oi] could be pumped to the compressor stations and back to 
the main extraction plant at a cost lower than transferring the wet 
gas to the extraction plant and back to the compressor stations. 
Throughput of the satellite compressor stations with absorbers was 
28 billion cubic feet of gas with the recovery of 870,827 barrels of nat- 
ural gas liquids at the main extraction plant. By December 31, ap- 
proximately 220 billion cubic feet of gas had been injected into the 
reservoir through 17 wells on the crest of the pool. Uinta Refinin 
Co. operated the 1,700-barrel-a-day refinery at Rangely (operated 
by Wesco Refining Co. in 1959). Throughput was estimated at 120,000 
barrels in both 1959 and 1960. 

Uranium ore produced at 11 operations was shipped to plants at 
Rifle and Grand Junction for processing. The major producer was 
McAlester Fuel Co., operating the Butter Fly mine. Coal produc- 
tion by Jenkins & Mathis Coal Co. at the Rienau mine and M. E. 
eed at the White River Fuel mine was 2 percent above that of 

Routt.—Coal production by Dry Creek Coal Co. at the Cardinal and 
Routt Mining Corp. at the Keystone, both underground mines; Edna 
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Coal Co. at the Edna strip mine; and The Pittsburg & Midway Coal 
Mining Co. at the Osage strip, was 18 percent above that of 1959. 
The county ranked third in coal production. 

Petroleum production, from 20 wells in 5 fields, was slightly below 
that of 1959. The North Sage Creek was discovered when Caswell 
Silver and J. L. Cramer completed the No. 1 Featherstone in October. 
The well pumped 32 barrels of oil a day from the Niobrara at a depth 
of 5,496 to 5,593 feet. A second well, being tested one-half mile to the 
north, PRODEU had flowed at substantial rates from the Niobrara at 

earend. 
7 McCoy Aggregate Co. of Steamboat Springs mined scoria from a 
nearby deposit. Crude and prepared scoria was sold to consumers 
for use in manufacturing cinder block and for railroad ballast. 

Saguache.—Uranium ore produced at six operations was shipped to 
plants at Canon City and Gunnison for p . Major producers 
were Gunnison Mining Co. at the Los Ochos (Thornburg No. 1 and 
West) and Thornburg No. 2 mines, and Pinnacle Exploration, Inc., 
at the Erie No. 28 mine. 

Superior Mines Corp., the principal producer of base-metal ores in 
the county in 1959, was inactive. J. D. Blunt, who operated the War- 
wick mine near Bonanza, was the largest producer of gold, silver, cop- 
per, lead, and zinc. Small lots of ores containing these minera 
were produced from the Cocomonga and Copper Head mines in the 
Bonanza area and the Monon mine in the Embargo Creek area. 

San Juan.—The total value of mineral production from the county 
pe This increase resulted chiefly from the recovery of substan- 
tial quantities of gold, silver, copper, lead, and zinc from ore pro- 
duced from the Shenandoah mine by Standard Metals Corp., formerly 
Standard Uranium Corp. The ore was concentrated in the com- 
pany's newly rehabilitated Central mill near Silverton. In addition, 
the company continued work on extending the American tunnel 4,800 
feet and raising from it 480 feet to connect with the existing workings 
of the Sunnyside property. 

Fall River Exploration & Mining Co. produced gold-silver-copper- 
zinc-bearing lead ore from the Little Dora mine and concentrated it 
in the Pride of the West mill, formerly owned by Argyle Mining & 
Milling Co. Smaller quantities of ore containing these metals were 
produced and marketed from the Brooklyn, Longfellow, and Osceola 


mines. 

A. A. McCluskey produced brown iron ore (limonite) from the 
South Mineral Placer mine and shipped it to an eastern firm for use 
in manufacturing paint. 

San Miguel.—Two-thirds of the total value of mineral production 
came from gold, silver, copper, lead, and zinc recovered mainly from 
ores produced from the Treasury Tunnel-Black Bear-Smuggler Union 
group of mines operated by Idarado Mining Co. This group, the 
State's leading silver, copper, and lead producer, ranked second in 
output of gold and zinc. According to the company annual report 
to stockholders, 432,750 tons of ore was produced in 1960, compared 
with 369,050 tons in 1959. The ore milled in 1960 averaged 0.054 
ounces of gold and 1.71 ounces of silver per ton, 2.45 percent lead, 0.65 
percent copper, and 3.62 percent zinc. During the year the company 
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purchased all of the neighboring mining properties and interests of 

Atlas Mining Co., where some ore had been developed in past years. 
Most of the State's iron-ore production (shipments) came from the 

Iron Springs Placer operated bs C. K. Williams & Co. and was used 


for making paint. A small quantity of brown iron ore was produced 
m the Ton Lode No. 3 by Theresa B. Robinson for use as a soil 
itive. 


Production of uranium ore from 85 operations was 13 percent above 
that of 1959. The county ranked second in production of uranium 
ore. Major output came from the Deremo lease, Burro group, H. L. 
Bigler, and Norther group operated by Union Carbide Nuclear Co. 
and the Radium and Bean Patch mines operated by Dulaney Mining 
Co. The ore was shipped to mills at Uravan and Durango and to an 
upgrading plant at Sñick Rock for processing. Union Carbide Nu- 
clear Co. operated its upgrading plant at Slick Rock. The partly 
concentrated material from the plant was shipped to the mill at Rifle 
for further processing. 

Exploratory drilling in that part of the Paradox basin lying within 
the county resulted in nine completions, of which three were discover- 
ies in the southeast Lisbon area. In June, Pure Oil Co. completed 
the No. 1 McIntyre Canyon well, which flowed 3.4 million cubic feet 
of gas a day from the Mississippian at a depth of 8,780 to 8,901 feet. 
The well also tested the Devonian. The No. 2 McIntyre Canyon, 1 
mile to the southwest, completed by Pure Oil Co. in April, flowed 
6.2 million cubic feet of gas a day from the Mississippian at a depth 
of 8,674 to 8,784 feet, 6.7 million cubic feet from the Ouray (Devo- 
nian) at a depth of 8,821 to 8,862 feet, and 149 barrels of condensate 
a day from both zones. Total depth of the well was 9,170 feet. A 
third well in the area, the No. 3 McIntyre Canyon, 1.5 miles southeast 
of the No. 2 well and 2 miles south and slightly east of the No. 1 
well, was completed by Pure Oil Co. at a depth of 9,524 feet. Initial 
flow was 6.4 million cubic feet of gas and 122 barrels of oil a day 
from the Mississippian. A fourth well, 1 mile northwest of the No. 
1 well, was a failure. Belca Petroleum Co. drilled the No. 1 Egnar 
unit 2.5 miles south of the Pure No. 1 unit, and although not com- 

leted at the end of the year, a calculated potential of 11.7 million cubic 
eet of gas a day from 5 intervals in the Mississippian was reported. 

Summit.—F ive active lode mines furnished $3,100 of the $4,600 value 
of gold, silver, copper, and lead produced. The remainder came from 
gold and silver recovered from two placer-mining operations. 

Teller—Gold and silver output, which supplied $1.1 million of the 
$1.2 million value of mineral production, came from 12 active mines 
in the Cripple Creek district in 1960, compared with 17 in 1959. All 
of the operators shipped their products, either mine ore or mine dump 
material, to the Carlton mill for treatment. The Ajax mine, operated 
by The Golden Cycle Corp., was the State’s leading producer of gold. 
Other important producers in the district were the Deadwood mine 
operated by The United Gold Mines Co. and the Free Coinage 
mine operated by Deadwood Leasing Co. 

As quoted in The Golden Cycle Corp. annual report, 47,414 tons 
of mine ore and 5,245 tons of dump ore, having an average value of 
$20.45 per ton for both company and custom material, were treated 
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in the company’s Carlton mill. Mine and dump ore and average value 
of ore treated in 1959 were 61,422 and 8,755 tons and $16.17, respec- 
tively. During 1960, 21,328 tons of ore averaging $21.24 per ton and 
14,872 tons of ore averaging $29.87 per ton were produced by the 
company and by lessees, respectively, from the Ajax mine. The 
mine was operated on a 2-shift-a-day basis throughout the year. The 
underground electrical power system was converted from 30-cycle to 
60-cycle current, enabling the company to use electric instead of air- 
operated pumps. This change increased pumping efficiency and 
reduced the cost. 

The United Gold Mines Co. cited in its annual report that 4,186 tons 
of mine ore (with an average value of $10.84 per ton) and 2,799 tons 
of dump ore ($6.90 per ton) were produced from its operations in 
the Cripple Creek district. To gain access to new ore and to new 
areas for exploration, the company began to rehabilitate the Theresa 
shaft, a project it expected to complete in February 1961. 

Peat humus was mined for use as a soil conditioner and as an 
admixture in fertilizer. 

Washington.—Petroleum production, from 387 wells in 54 fields, was 
17 percent above that of 1959. The county ranked third in the State 
with 17 percent of the total output. With six discoveries, Washing- 
ton County led all eastern Colorado counties. Anderson-Pritchard 
Oil Co. worked over an old well about 1 mile south of the Plum 
Bush Creek field. This well, No. 2 MacNeill, was completed in May 
and pumped 251 barrels of oil a day from the J sandstone at a depth 
of 5,045 to 5,047 feet; the field was named the Ring. B. F. Allison 
drilled a west offset that pumped 192 barrels of oil a day from the 
J sandstone. Anderson-Pritchard Oil Co. completed a well south of 
the Allison well that pumped 37 barrels of oil on an 18-hour test 
from the J sandstone. An offset well to the east and two stepout 
wells to the west were failures. In October, Plains Exploration 
Co. completed the No. B-1 Knight well, discovery of the Sapphire 
field, 6 miles northeast of the Ring. The well pumped 93 barrels 
of oil a day from the J sandstone at a depth of 4,917 to 4,927 feet. 
An offset to the south pumped 105 barrels of oi] a day. Offsets to 
the east and west and a stepout to the south were failures. Two dis- 
coveries were made farther to the north. In August, Tipps Drilling 
Co. completed the No. 1 Blake (Saddle field), which pumped 105 
barrels of oil a day from the J sandstone at a depth of 4,958 to 4,961 
feet. An offset to the west was a failure. The Lariat field was dis- 
covered in September when Kimbark Exploration Co. completed the 
No. 1 McFall-State well, which pumped 26 barrels of oil a day from 
the D sandstone at a depth of 4,083 to 4,989 feet. In June, 15 miles 
east and south of the Ring field, B. F. Allison and Dow & McHugh 
completed the No. 1 Ben Gay, which pumped 50 barrels of oil a 
day from the J sandstone at a depth of 4,680 to 4,682 feet. In 
December, Champlin Oil & Refining Co. completed the No. 1 Loud- 
der, 2 miles south of the Lindon field. The well pumped 90 barrels 
of oil a day from the J sandstone at a depth of 4,660 to 4,665 feet. 
T wo other discoveries that had no successful offsets were completed 
by B. F. Allison. The Arrow field was completed in December at 
the No. 1 Pan American State and flowed 42 million cubic feet 
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of gas a day from the J sandstone at a depth of 4.781 to 4, 783 feet. 
An unnamed field was completed in October at the No. 1 Brown 
with an initial production of 125 barrels of oil a day on pump from 
the D sandstone at a depth of 4,933 to 4,940 feet. Development drill- 
ing was scattered throughout the county ; major attention was directed 
to the Lindon field where 12 new producers were completed, and to 
the Ruby with 5 new oil producers and 1 gas well. Akron Gaso- 
line Co. operated a natural gasoline plant at Akron. Natural gs 
came from the West Xenia and Akron fields, and Continental Oil 
Co. processed natural gas from the Little Beaver field at its plant 
at Brush. Throughput was 2.6 billion cubic feet of gas with the 
recovery of 521,795 barrels of natural gas liquids. 

Weld.—Coal production from six underground mines was 5 percent 
below that of 1959. However, the county led in coal production with 
21 percent of the State total. The Imperial Coal do. operated the 
Eagle and Imperial mines; The Clayton Coal Co., the Lincoln and 
ra Boulder Valley Coal Co., the Boulder Valley No. 3; 
and McNeil Coal Corp., the Sterling. Much of the coal was used 
at thermal powerplants. Petroleum production, from 112 wells in 
26 fields, was 11 percent below that of 1959. Two discoveries were 
made from 11 exploratory wells drilled. In February, Pure Oil 
Co. completed the No. 1 Sweigard well at the New Raymer field, 
north of the Jackpot field. The well pumped 42 barrels of oil a 
day from the D sandstone at a depth of 6,224 to 6,227 feet. 
In April, Wentworth Drilling Co. completed the No. 1 McEndaf- 
fer at the Mantle field. The Held is west of the Battle Canyon field 
and the discovery well flowed 1.5 million cubic feet of gas a day with 
some condensate from the J sandstone at a depth of 6,222 to 6,233 
feet, The well was shut in, but the operator planned to reenter 
and attempt completion in the D sandstone. Drillstem tests of the 
D sandstone had shown a flow of 6.3 million cubic feet of gas a day. 
In June, Clayton Oil Co. and Jack Ladmer completed a southwest 
offset that pumped 68 barrels of oil a day from the D sandstone. 
Another well nearly a mile to the north of the No. 1 Sweigard well 
was a failure. No development drilling except that at the New Ray- 
mer field was done. Akron Gasoline Co. operated a natural gas 
pant at the Battle Canyon field. Throughput was 56.6 million bi 
eet of gas with the recovery of 12,088 barrels of natural gas liquids. 

Yuma.— Yuma County became a producer of petroleum when the 
Laird field near the Colorado-Nebraska State line was discovered 
m April. The field is 40 miles east of the nearest Colorado field 
(Hyde in Morgan County) and 25 miles from the nearest producing 
fields in Nebraska and Kansas. S. D. Johnson completed No. 1 State, 
the field opener, which pumped 11 barrels of oil a day from the 
Lansing-Kansas City at a depth of 4,721 to 4,733 feet. Tennessee 
Gas & Oil Co. completed the No. 1-Nicklas-A, a northwest offset, 
pl pumped 15 barrels of oil a day also from the Lansing-Kansas 
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The Mineral Industry of Connecticut 


By Stanley A. Feitler! 
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ALUE of Connecticut's mineral production in 1960 was $15.3 

million, an 18-percent increase over 1959, but 5 percent below 

the record year of 1957. Most mineral commodities were pro- 
duced in larger quantities in 1960, but the principal gain was in 
stone and sand and gravel production which together accounted for 
94 percent of the total value. Mineral producers found that al- 
though the level of consumption was high, average prices were un- 
changed or lower. As costs continued to increase, many operations 
had a lower profit-to-sales ratio, a condition not limited to the mineral 
industry in 1960. 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Clays.—Although seven companies mined miscellaneous clay during 
1960 compared with five in 1959, fewer tons were produced. Part 
of the output was used in the manufacture of flowerpots, but most 


TABLE 1.—Mineral production in Connecticut * 


Value 
thousan 


1 E ud as measured by mine shipments, sales, or marketable production (including consumption 
ucers). 

! Weight not recorded. 

3 Figure Ad to avoid disclosing individual company confidential data. 


$ Revised figure. 
$ Total adjusted to eliminate duplicating value of stone. 


1 Commodity-industry analyst, Bureau of Mines, Pittsburgh, Pa. 
251 


252 MINERALS YEARBOOK, 1960 


MILLION DOLLARS 
18 


Total value 


0 
1930 1935 1940 1945 1950 1955 1960 
FIGURE 1.—Value of mineral production in Connecticut, 1930-60. 


of the clay was used in the manufacture of building brick. The 
reduced production of miscellaneous clay was attributable to smaller 
demand for brick by the construction industry. The clay was mined 
by 15 men, who worked 24,000 hours and produced an average of 
8.6 tons per man-hour. One lost-time injury was reported. Con- 
necticut brick manufacturers formed the Brick Service and Develop- 
ment Association to assist and promote all phases of brick application. 

Feldspar.—Feldspar production continued at about the same level 
as in 1959, with a small decrease in tonnage and a small increase 
in value. Grinding plants continued to obtain crude feldspar from 
nearby pegmatite bodies in Middlesex County. Selective mining 
was used to maintain uniform millfeed, and the crude material was 
dry ground to specifications established by consumers. 

m Stones.—Collectors of mineral specimens and gem stones in- 
creased their activity, and the value of the material recovered was 
higher than in 1959. Pegmatites in the central and western counties 
continued to interest mineral and gem collectors as well as lapidary 
clubs, as they contain such a wide variety of rare minerals and gem 
stones. 
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Lime.—For the third successive year, output of lime exceeded that 
of the previous year. More than half the output was used in the 
manufacture of calcium and magnesium at Canaan; more than 40 
percent was used as mason's lime. Lime was also used as a soil 
conditioner and in insecticides. More than 70 percent of the total 
tonnage was sold within the State. 

Mica.—A small quantity of strategic-grade mica was recovered from 
two mines. It was sold to General Services Administration (GSA) 
at the Franklin, N.H., purchase depot. 

Sand and Gravel.—Commercially produced sand and gravel increased 
12 percent in tonnage and 8 percent in value, reflecting a lower 
price per ton for most uses. The average price per ton Sor gravel 
was down $0.12, and that for sand was up $0.01. A large increase 
in tonnage by Government-and-contractor operations was due in 
part to the expanded highway construction program and in part 
to improved canvassing methods. Material ws shed, screened, or 
otherwise prepared decreased from 84 percent of the total in 1959 
to 78 percent. Deliveries of sand and gravel continued to be mainly 
by truck. Commercial producers employed 382 men, who worked 
100,000 hours and produced 7.3 tons of finished product per man-hour. 


TABLE 2.—Sand and gravel sold or used by producers, by class of operations 


and uses 
1959 1960 
Class of operation and use 
Short Value Short Value 
tons tons 
Commercial operations: 
Sand: 
M OWING IP A cess Soe eee eet leeds 2,000 $1,000 
AAA e Gea ede suse So 1, 123, 080 $985, 801 1, 272, 192 1, 232, 534 
PAVING -seccecs ns ra aaa 1, 255, 582 1, 143, 221 950, 249 875, 915 
(D) A aae ccece secte ma E densa Ee acu ONsS 100, 024 109, 818 135, 749 120, 548 
Gravel: 
gi Loess. Sas O ida 948, 418 1, 440, 543 1,013. 016 1, 461, 801 
PAVING teow ee eisai A AN 609, 458 727, 786 922, 468 1, 076, 217 
A A A 207,271 140, 116 355, 838 219, 802 
Other- A O a eee se 171,437 205, 603 86, 061 58, 308 
Undistributed Looooooccccccccoccccccccccoocococooo- 161, 473 91,651 377, 726 197, 492 
Total occ Es 4. 577, 643 4, 844, 539 5, 115, 299 §, 243, 707 
Government-and-contractor operations: 
Sand: Puving..lloss-ocicesees s ersee c ad 72, 763 26, 705 63. 007 21, 904 
Gravel: Paving.................--..--------------- 98, 313 41,219 1, 396, 739 694, 370 
Total iS orc esL A 171,076 67, 024 1, 459, 746 716, 274 
Grand total.......-...--------------------------- 4,748,719 | 4,912,463 | 6,575,045 | 5,959,981 


! Includes filter sand, railroad ballast, and fill sand. 


Stone.—Although basalt (traprock) represented most of the stone 
output, limestone, granite, and quartzite also contributed to the total 
stone produced. Increased tonnage and value was due partly to the 
accelerated highway construction program and partly to improved 
canvassing procedures. Crushed stone, mainly basalt, used princi- 
pally for building and highway construction, accounted for 96 per- 
cent of the tonnage and 88 percent of the value of all stone in 1960. 
The average value of crushed stone was $1.61 per ton, an increase of 
$0.06 per ton compared with 1959. 
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TABLE 3.—Stone sold or used by producers, by uses 


1959 
Use 


Short tons Value 


Value 
Dimension stone (approximate short tons)............. 6, 730 $174, 426 $158, 944 
Crushed and broken stone: 
ASSLOÓ. ooo So icsteecesetesdews) (1) (1) 62, 441 286, 000 
Concrete, roadstone...........-.-......------------ 4,084,999 | 5,916,239 | 4,714, 944 7,076, 804 
Railroad ballast........... c cc cea e caeca e eres 58, 002 70, 641 47, 465 59, 332 
RIAD A A eewccs 132, 679 153, 751 111, 204 162, 950 
Undistributed 3. ............. cc ccce eee erre 179, 727 773, 415 114, 781 568, 709 
Total A one Saas DE A 4, 462,137 | 7,088, 472 8, 312, 739 


pee, withheld to avoid disclosing individual company confidential data; included with “Undis- 
uted.’ 


2 Includes ground quartz, flux, other stone, and items indicated by footnote 1. 


Granite was quarried for dimension stone and monuments, but most 
of the tonnage was crushed. Limestone, used mainly for making 
lime, was also ground for agricultural and other uses. A major por- 
tion of quartzite production was used in manufacturing glass. 

Commercial crushed stone producers employed 347 men, who worked 
736,000 hours and produced 5.9 tons of finished stone per man-hour. 


METALS 


Connecticut continued to be an important center for smelting and 
processing primary and secondary nonferrous metals, although sales 
were less than in 1959. Several plants were merged or purchased b 
others to improve operating economy or diversify products, an 
operations were discontinued at a few metal-processing plants. Re- 
search groups continued to work on projects aimed at improvin 
processes and expanding uses for some of the rarer metals as we 
as the common nonferrous metals and alloys. 

Principal yards dealing in iron and steel scrap were centered about 
Ansonia, Kent, Meriden, and New Haven in New Haven County and 
Bridgeport and Danbury in Fairfield County. Low prices and re- 
stricted’ demand by domestic consumers resulted in increased ship- 
ments for export, which accounted for 65 ee of all shipments 
from yards. The principal grades shipped, in order of decreasing 
tonnage, were No. 2 and all other bundles (mainly for export), No. 2 
heavy-melting steel, No. 1 heavy-melting steel, and low-phosphorous 
scrap. 

Beryllium concentrate.—Production of beryllium concentrate in the 
form of hand-cobbed beryl was higher than in 1959. Beryl from 
mines in three counties was sold at the GSA depot, Franklin, N.H. 
The material had an average beryllium oxide content of 11.4 percent. 


MINERAL FUELS 


Coke.—The Connecticut Coke Co. plant (New Haven) of Eastern 
Gas & Fuel Associates continued to operate 70 Koppers-Becker by- 
product coke ovens having an annual capacity of 410,000 tons. Part 
of the output was used by the market vacated by Eastern Gas & Fuel 
Associates’ Everett, Mass, plant, which had been discontinued. 
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Chemical byproducts produced at the New Haven plant included 
a sulfate, crude coal tar, crude light oil, and intermediate 
ight oil. 

Peat Output of peat for use as a soil conditioner was greater than 
in 1959, although bogs in Hartford and Tolland Counties were idle. 
Connecticut production (all from Middlesex County) in 1960 had a 
higher average value per ton than in 1959. 


REVIEW BY COUNTIES 


The Connecticut State Highway e reported production 
of sand and gravel and crushed stone from unspecified counties. In 
Hartford County, the town of South Windsor and the Department 
of Public Works at Bristol reported production of sand and gravel by 
Government-and-contractor operations. 

Fairüeld.— With just under 1 million tons, Fairfield County was 
second in sand and gravel production. Ninety percent of the total 
output was used in building and highway construction, and the rest 
was used for fill and sanding roads. Among the more important 
producers were John Lomazzo & Sons Corp., Weston, Grasso Con- 
struction Co., Shelton, and Lambert, Inc., Brookfield. All sand and 
gravel pepe was delivered by truck, and 85 percent was washed, 
screened, or otherwise prepared before shipment. The only limestone 
producer in the county, Connecticut Agstone Co., discontinued opera- 
tions at its quarry near Danbury. 

Gem and mineral specimens were collected at many localities. The 
Branchville pegmatite in Redding Township, long noted as the locality 
for a large variety of rare minerals, produced some of the rare manga- 
nese phosphates and the uranium minerals, autunite, torbernite, 
uraninite, and cyrtolite. Excellent specimens of clevelandite, apa- 
tite, garnet, and columbite-tantalite also were recovered. 

À variety of steel Dir was produced at the Bridgeport plant 
of Carpenter Steel Co. of New England in two electric furnaces. 
Bridgeport Brass Co. bought the Seymour Manufacturing Co., Sey- 
mour, whose facilities and products put RD. Brass Co. in 
such new product fields as phosphor bronze, nickel-silver alloys, nickel 
anodes, and bright nickel solutions. 


TABLE 4.—Value of mineral production in Connecticut, by counties 


County 1960 Minerals produced in 1960 in order of value 

O A $1,261,573 | Sand and gravel, gem stones. 

Hartford... ..------------ 4, 474. 450 | Stone, sand and gravel, clays, peat, gem stones. 

L "OA 1,776, 475 Stone, lime, sand and gravel, beryllium, gem 
stones. 

Middlesex. A Sand and gravel, clays, feldspar, peat, berylllum, 
mica. 

New Hawen_._........... Btone, sand and gravel, clays, beryllium, gem 
stones. 

New London..........-.-. Stone, sand and gravel. 

Tolland. ....0.........-.--- Sand and gravel. 

Windham. ...........--...- Sand and gravel, stone. 

Undistributed *.__........... 

Total.................| 12, 930, 000 


1 Figure withheld to avoid pei individual company confidential data. 
jy finde stone and sand and gravel that cannot be assigned to specific counties and values indicated 
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H. K. Porter Co., Inc., Shelton, produced synthetic mullite for 
refractory uses, Kaolin from out of State with alumina added was 
fired at 3,250? F. in an 8- by 250-foot rotary kiln. Mullite so produced 
was fired in two tunnel kilns to produce high-grade refractory brick 
and block for use by the glass and steel industries. : 

Lambert, Inc., which began producing sand and gravel in 1959 with 
& 90-ton-per-hour plant, installed additional equipment in 1960 to 
increase capacity to 150 tons per hour. The sand and gravel was 
recovered from a glacial moraine. 

Hartford.—Although output of basalt was down to 1.8 million tons, 
the county continued to rank second in the State in crushed stone 

roduction. Most of the crushed stone output was marketed for use 
in concrete and highway construction; a small quantity was sold for 
riprap. Six operators mined, crushed, and screened basalt during the 
year from three quarries near Plainville and one each near East 
Granby, Farmington, and Newington. Tower Hill Granite Co. and 
T. A. Armando, both near Glastonbury, produced granite for dimen- 
sion stone. 

Hartford County, with 1.6 million tons, was the leading producer 
of sand and gravel in the State. Most of the output was used for 
building and paving, but a minor tonnage was consumed in sanding 
roads, filtration, and as railroad ballast. Nineteen producers were 
active in the county, and 77 percent of their output was washed and 
screened. 

Althouzh more producers were active during 1960, output of mis- 
cellaneous clay was lower than in 1959. All of the output was used 
in the manufacture of building brick except a quantity sold by East- 
ern Brick Co. to the Keller-Whillden Pottery Co., Kensington, for 
use in making flowerpots. 

Mineral collectors reported recovery of zeolites and calcite from vugs 
in the basalt near Farmington, and samarskite, garnet, and tourma- 
line from the Spinelli prospect near Glastonbury. 

Litch&eld.—Output of limestone increased over that of 1959 in both 
tonnage and value. The principal uses for limestone mined in the 
county were for agstone (for soil treatment) and the manufacture of 
lime. Smaller quantities were used for riprap, metallurgical flux, 
dead-burned dolomite, rubber filler, asphalt filler, pottery, stucco, and 
tiller in plastic and paint. New England Lime Co. mined dolomitic 
l:mestone to supply its limekiln& More than half the total lime pro- 
duced was quicklime used in manufacturing calcium and magnesium at 
the Neleo Metals, Ine.. Canaan, plant of New England Lime Co. The 
other prineinal uses were for mason's ime and agricultural lime. 

Seven p produced sand and gravel for building, paving, and high- 
way surface maintenance, Two of the operations were near New 
Milfond: the others were near Canaan, Litchtield, Plainville, Lime 
Rock, and Torrington. Twenty-two penent of the output was sold 
as bank-run: the st was washed and screened before shipment. 
Buriding Material Tne. continued to mine basalt for concrete, road- 
stone, and mpap at its Torrington quarry. Production was higher 
than in 1959, ; 

Beryl consentrares were producad at Packers quarry near North 


Woxnibury and sd to GSÁ at the Franklin. N.H, purchase depot. 
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The hand-sorted material contained an average of 11.6 percent beryl- 
lium oxide. Gem and mineral collectors recovered aquamarine, 
tourmaline, and garnet in New Milford Township. Scovill Manu- 
eure Co., New Milford, produced copper tubing in newly installed 
tubemills. 

Middlesex.—Sand and gravel production was lower than in 1959. 
The output, used for building, paving, fill, and ice control, was 
recovered from pits at East Hampton, Middletown, Madison, Clinton, 
Deep River, and Haddam. AÑ deliveries were by truck, and 85 
percent of the material was washed and screened before shipment. 

The Michael Kane Brick Co., Middletown, reported increased pro- 
duction of miscellaneous clay to meet greater demand for building 


rick, 

Crude feldspar requirements of the Eureka Feldspar Mining $ 
Milling Co. were supplied by John W. Mance at the Hale pegmatite, 
where he produced the material under contract. The crude feld- 
spar was trucked to the Eureka Co. grinding plant, where it was 
prepared for use by the ceramic industry. Worth Spar Co., Inc., 
continued to mine potash feldspar from a zoned pegmatite near 
Cobalt. The crude material was trucked to the company mill, where 
it was pulverized for use in floor-cleaning compound as an abrasive 
and nonskid additive. 

Feldspar Corp. completed construction of its new mill south of 
the Connecticut River a few miles east of Middletown. This com- 
pany, with several plants in the Southeast, had produced feldspar 
for more than 30 years. The new mill, with grinding and flotation 
sections through the shakedown operation, was ready at the end 
of 1960 to ship sed a for use in the manufacture of glass and 
ceramics. Pegmatite bodies located from 500 to 1,500 feet from the 
millsite were developed for production. The company planned to 
market byproduct scrap mica and quartz. 

Peat was recovered from bogs near Old Saybrook by E. C. Mc- 
Guire & Son and Saybrook Peat, both of Old Saybrook. Production 
was maintained at a higher level than in 1959. The pegmatite dikes 
of Middlesex County continued to be popular with collectors as a 
source of a wide variety of gems and Piinere| E 

New Haven.—A most half the stone produced in the State was mined 
in New Haven County from seven basalt quarries and one granite 
quarry. Ninety-eight percent of crushed stone sold for use as con- 
crete aggregate and roadstone; the remainder was used for riprap 
and alread ballast. Of the 2.1 million tons of crushed stone pro- 
duced in 1960, 52 percent was shipped by truck, 37 percent by water, 
and 11 percent by rail. The rock was mined at two quarries near 
New Haven and one quarry each near Woodbridge, Meriden, Wall- 
Ingford, and North Brandford. The New Haven quarry of the Foxon 
Traprock Co., Inc., was closed in July 1960. Through affiliation with 
the New Haven Traprock Co., New Haven, the Foxon Concrete 
Corp. continued to market concrete using crushed stone produced 
by New Haven Traprock Co. Castellucia & Sons, Inc., continued to 
produce rough architectural stone from its granite quarry at 
Brandford. 
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The county continued to rank third among the State's sand and 
vel producing counties. The entire output was used for building, 
ighway construction, and fill. 
he Stiles Corp., North Haven, produced less miscellaneous clay 
for brickmaking than in 1959 because of the low level of demand 
in the first quarter and a strike in June. A 9- by 70-foot rotary 
dryer was installed to control moisture in the clay and thus to 
Bar a quality control and overall economy. 
urritt R. Curtis produced beryl at the Southford Pegmatite, 
Southbury, for the seventh consecutive year. ‘The hand- 
which contained 12.5 percent beryllium oxide, was sold to GSA 
at the Franklin, N.H., purchase depot. Gem and mineral collectors 
were active during the year, collecting specimens and gem material 
at many mineral] localities in the county. " 

Chase Brass & Copper Co. Inc., Waterbury, a subsidiary of 
Kennecott Copper Corp., completed plans for installing new equip- 
ment to process copper tubing. Seymour Manufacturing Co., Sey- 
mour, manufacturer of O bronze, nickel-silver alloys, nickel 
a and bright nickel solutions, was acquired by Bridgeport 

rass Co. 

New London.—Connecticut Silica Co. increased production at its 
North Stonington quartzite mine to satisfy the demand for its prod- 
ucts. The quartzite was crushed and ground to specifications for 
use in manufacturing glass and as foundry, abrasive, and plaster 
ae: The quartzite was also used for roofing granules and as a 
filler. 

Barrett Division of Allied Chemical Corp. mined and crushed 
Re for use as concrete aggregate, roadstone, and riprap at its 
Montville quarry. The Millstone Granite Quarry, Inc., Waterford, 
quarried and prepared rough architectural stone, rough stone for 
monuments and mausoleums, and rough construction stone. Golden 
Pink Granite Quarry Co, New London, and E. Locarno & Sons, 
Niantic, produced rough monumental stone from granite quarries. 

Sand and gravel was produced from five pits, two at Montville 
and one each at Yantic, Niantic, and Waterford. The material was 
used for building, paving. and fill, and for sanding roads. 

Tolland.—Sand and gravel was produced by Earl L. Parker, Inc., 
Tolland, Myron M. Lee, Bolton, and Vernon Sand & Gravel Co., 
Vernon, for use in building, paving, and fill and for sanding roads. 
The Bonair Peat Co. of Ellington was inactive in 1960. 

Windham.—Sand and gravel produced from pits near Putnam, 
Danielson, and Wauregan was used for building, paving, and rail- 
road ballast. Concrete aggregate, roadstone, and railroad ballast 
were produced near Wauregan from crushed basalt. H. B. Marriott, 
Oneu, quarried granite to produce curbing and rubble. 


The Mineral Industry of Delaware 
This chapter has been prepared under a cooperative agreement between the Bureau of 
Mines, U.S. Department of the interior, and the Delaware Geological Survey. 

By Robert D. Thomson * 


de 


HE VALUE of Delaware's 1960 mineral production declined to 
T 8080 000, 23 percent below 1959. Decreased demand resulted in 
a lower output of sand and gravel, stone, and clay. 
Employment reported by the mineral industries totaled 71 pro- 
duction employees working 121,400 man-hours. 


TABLE 1.—Mineral production in Delaware! 


1960 


Mineral 
Quantity Value Quantity Value 
(thousands) (thousands) 
Sand and gravel_._.............-- thousand short tons... $907 
Value of items that cannot be disclosed: Clays and 
MONG A AAA AA O E Sl PO AA 
Total Delaware. REA A — 1294. ERP 989 


by a as measured by mine shipments, sales, or marketable production (including consumption 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Clays.—Miscellaneous clay production decreased owing mainly to 
a continuing decline in demand for building brick. The clay pro- 
duced in New Castle County was used at a local brick plant. 

Fluorspar.—The St. Lawarence Fluorspar, Inc., plant at Wilmington 
was idle in 1960. When operating, it used flotation to produce acid- 
grade fluorspar concentrate from imported crude ore. 

Gypsum.— Best wall Gypsum Co. began constructing a gypsum prod- 
ucts plant at the Wilmington Marine Terminal. The plant was to 
use gypsum obtained from company mines, including mines operated 
in Nova Scotia and the Dominican Republic. 


1 Supervisory commodity-industry analyst, Bureau of Mines, Pittsburgh, Pa. 
259 


260 MINERALS YEARBOOK, 1960 


THOUSAND DOLLARS 
1,800 


$4 Other 
1,500 Gy Sand and gravel 
1,200 
900 


600 


- 
- 
z 


SG 
SIS 


N 


300 


SG 


A 


SS 


Wa 
- 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 
Ficurg 1.—Value of mineral production in Delaware 1961-60. 


SS 


Allied Chemical Corps Barrett Division began constructing a 
gypsum board plant at Claymont to utilize gypsum produced as & 

yproduct of wet-process phosphoric acid manufacture. 

Sand and Gravel. —Sand and gravel continued to be the principal 
mineral industry in Delaware despite a drop of 13 percent in nes 
and 15 percent in value. No sand or gravel was produced by the 
State highway department, accounting in great measure for the de- 
cline. mmercial production of sand also decreased although gravel 
production EOP | Sand was marketed as building, paving, and 
engine sand, and for fill. Gravel was marketed for building, paving, 
and fill. Of the total tonnage, sand and gravel for building purposes 
represented 12 percent and for paving purposes 79 percent. Less 
than half of the sand and gravel production was washed or screened, 
about 10 percent less than 1959. The entire output was transported 
by truck to consumers. 

A daily average of 62 production employees worked a total of 
104,000 man-hours during the year. 

Stone.—Gabbro, classified as granite for statistical purposes, was the 
only stone produced in the State. It was crushed and shipped by 
truck for use as concrete aggregate and roadstone. 

Sulfur.—Recovered elemental sulfur was produced by Tidewater Oil 
Co. at its Delaware City plant. The Claus process was to re- 
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cover the sulfur from crude oil received from other States and forei 
countries. Construction of a new naphthalene plant with an initial 
annual capacity of 100 million pounds was begun by Tidewater Oil 
Co. at this refinery. 


METALS 


Colorado Fuel and Iron Corp. sold its Claymont mill to Phoenix 
Steel Corp. in October 1960. he lant, with an annual ingot ca- 
pacity of 506,500 short tons, consisted of seven open-hearth furnaces; 
two plate rolling mills of 160- and 120-inch widths with a combined 
annual capacity of 300,000 tons; an electric weld mill for large- 
diameter pipe; a fabricating shop; and a flanging, pressing, and 
dished aid spun head department. Pig iron was supplied by the 
Phoenix, Chester, Pa., blast furnace, 3 miles from Claymont. 

Sinter was produced at Wilmington by Pyrites Co., Inc. Raw ma- 
terials for the sinter were residue from a pyrite concentrate produced 
in Pennsylvania, aniline sludge, and flue dust. The sinter was used 
in making pig iron and steel. The Delaware works of General 
Chemical Division, Allied Chemica] Corp. at North Claymont pro- 
duced cinder for use in making pig iron and steel, cement, and 
refractories. 

Iron and steel scrap was generated in Wilmington, Dover, and 
Smyrna. Shipments from yards consisted primarily of Nos. 1 and 2 
Heavy Melting steel, No. 2 and all other bundles, cast-iron scrap 
other than borings, and unprepared scrap. 

The New Castle plant of American Manpanéss Steel Division, 
American Brake Shoe € Foundry Co., and the Wilmington plant of 
North American Smelting Co. were also active during the year. The 
New Castle plant produced manganese steel castings and chrome 
molybdenum steel castings, and the Wilmington smelter and refinery 
bronze, brass, aluminum, and zinc casting alloys, solder, babbitts, and 


type metal. 
REVIEW BY COUNTIES 


Kent.—Sand and gravel was produced near Dover, Harrington, Mil- 
ford, and Wyoming principally as building, paving, and fill material. 
Kent again ranked second as a mineral-producing county despite a 
65-percent drop in sand and gravel production. St. Jones River 
Gravel Co. at Dover operated a stationary plant producing washed 
and screened materials. Fisher M. Carpenter produced bank-run 
gravel at Milford. Clough & Caulk Sand and Gravel marketed 
washed and screened sand and gravel; M. A. Hartnett produced 
bank-run sand. The Barber Sand and Gravel Co. dredge near Har- 
rington produced sand for building purposes. The entire county 
output of sand and gravel was ship A to consumers by truck. 

New Castle.—New Castle continued as the leading county in mineral 
production. Output of sand and gravel by commercial producers 
increased 27 percent over 1959. The sand and gravel produced was 
primarily paving and building material. Washed sand and gravel 
was produced from a stationary plant by Petrillo Bros., Inc., near 
Wilmington; Delaware Sand & Gravel Co., New Castle; and Whit- 
üngton's Sand € Gravel Co., Bear. Delaware Sand € Gravel Co. 
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was the only one of the three that did not produce unprepared ma- 
terial. Parkway Gravel Co., Inc., operated the Cristine pit at Jeffer- 
son Farms, producing bank-run gravel, using a portable plant. The 
ae sand and gravel production in this county was shipped by 
truck. 

Stone also was pue by the Petrillo Bros, Inc. from the 
multiple-bench Shellpot quarry near Wilmington. The crushed rock 
was transported by truck from a crushing plant to each project. Mis- 
cellaneous clay was produced by Delaware Drick Co. from an open 
pit near New Castle. The clay was loaded mechanically and trans- 
pora to the plant—crushed, ground, and screened for use in pro- 

ucing building brick. 

Sussex.—Output of commercial sand and gravel in Sussex county 
increased slightly over 1959. Bank-run sand was produced by Lewes 
Sand Co. for use as engine sand. The Henry G. Graves & Sons, Inc., 
portable plant produced paving sand. The Atkins Bros. stationa 
plant near Millsboro produced washed sand as building material, 
unprepared sand for fill material, and unprepared gravel for mis- 
cellaneous uses. The entire output of sand and gravel from this 
county was transported to consumers by truck. 


The Mineral Industry of Florida 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
dota, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
cad the Geological Survey of Florida. 


By Lawrence E. Shirley * and Robert O. Vernon? 


4 


LORIDA. produced a recordbreaking $177 million worth of min- 
- eral commodities in 1960. Production value increased 8 percent 
over 1959, the previous high year, and thus marked continuation 
of the trend of the past decade. Florida, the foremost producing 
State in the Nation for phosphate rock, fuller's earth, and stauro- 
lite, also led the Southeastern States in stone, peat, and oystershell 
output and was second only to Alabama in masonry and portland 
cement and lime, and second only to North Carolina in sand and 
gravel production. Production gains over 1959 were made in lime, 
peat, phosphate rock, sand and gravel, stone, titanium concentrates, 
PEU compounds, staurolite, and zirconium concentrates. 
lorida led the Nation in phosphate rock output for the 67th con- 
secutive year and established a new high in the State; output increased 
T percent and value 16 percent over 1959. Leading phosphate rock 
roducers were International Minerals & Chemical Corp., Virginia- 
arolina Chemical Corp., and American Agricultural Chemical Co. 

Stone output increased 3 percent and its value 4 percent over 1959 
making it the second leading commodity in terms of value in the 
State; leading producers were Florida Rock Products Co., Camp 
Concrete Rock Co., and Ideal Crushed Stone Co. 

Employment and Injuries.—Reports submitted to the Federal Bureau 
of Mines by producers in the mineral industries throughout the State 
indicated that 17 percent more mines, quarries, and mills were active 
than in 1959, an increase of 25 operations. The number of men work- 
ing daily in these industries increased 3 percent, a net gain of 181 
persons, over 1959. Total man-hours worked increased 1.4 million 
or 9 percent over 1959; there were increases in nonmetal mines and 
quarries and mills and decreases in metal mines and sand and gravel 
mines. Injuries per million man-hours decreased from 15 to 12. 
A injuries decreased from 6 to 3 and nonfatal injuries from 240 
to 223. 

The University of Florida conducted its annual conference on 
Accident Prevention Engineering, as a public service to the employers 
and workers of Florida’s industries. The conference, inaugurated in 
1954, is held for 3 days each spring at the Florida Engineering and 
Industrial Experiment Station, Gainesville. Selected papers from 


! Commodity-industry analyst, Bureau of Mines, Knoxville, Tenn. 
3 Director, Tiorida Geological Survey, Tallahassee, Fla. 
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FIGURE 1.—Value of phosphate rock, stone, and total value of mineral production 
in Florida, 1935-60. 
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the conference were published,’ and included such subjects as respon- 
sibilities of the safety engineer, industrial disaster planning and ef- 
fective safety publicity. 

Consumption, Trade, and Markets.— Florida's ports showed an 8-per- 
cent decline in exports and imports in 1960; the dollar volume of traf- 
fic fell from $729.8 million to $671.3 million. Exports dropped from 
$411.5 million to $318.3 million and imports from $379.3 million to 
$293 million. Port expansion and new construction highlighted port 
development. during the year. Construction began on the new $20 
million Port of Miami, implemented by the presentation by the city 
of Miami to the Metropolitan-Dade County Commission of property 
deeds for the 157-acre Dodge Island port site, the signing into law of 
a bill providing $3.8 million for Federal dredging on the new port, 
and the allocation of $? million by the Metro Commission for initial 
construction. The port will otfer facilities to attract shippers, using 
ultra-modern methods and ships designed to increase speed of ma- 

9? UCwteersltv af Florida, Indr<trial Safety Engireerite. Selected From Anmual 


Papers 
QCenfecenees on Accident Prevention Encceerinz:; Kasineerine Progress at the University 
WM Piorida, Rull. Ser. Nu 3 vw. 14, Na 11, Nevezzer lea 55 pp. ` 
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TABLE 1.—Mineral production in Florida * 


1959 


Mineral 
Quantity Value Value 
(thousands) (thousands) 

Clays 2..... cc ccc esee thousand short tons.. $6, 171 $6, 357 
Gem SONS AS 3 (9 
¡Ely A A thousand short tons.. 1, 238 2,611 
Natural g8s............-...- million cubic feet.. 5 5 
a A SRE en AEG short tons.. 162 
Petroleum (crude) .thousand 42-fallon barrels.. (*) 
Ftæphate rock. -......... thousand long tons.. 82, 530 
tand and gravel.......... thousand short tons.. 5, 559 
ins A E AN do.... 37,419 
Titanium concentrates 

thousand short tons, gross weight.. 4, 489 


Value of items that cannot be disclosed: Ce- 
ment. clays (kaolin and miscellaneous clay), 
mssnestum compounds, rare earth metal con- 
centrates (1959), staurolite, stone (dimension 
limestone, 1959, and marl, 1960), zirconium 


A A ————— —X O 440 PARAR 176, 920 


E = uctlon as measured by mine shipments, sales, or marketable production (including consumption 
y pro:Jucers). 

? Excludes certain clays, included with “Value of items that cannot be disclosed." 

3 Weight not recorded. 

* Less than $1,000. 

! Fi7ure withheld to avoid disclosing individual company confidential data. 

! Prelixinary figure. 

1 Excludes certain stone, Included with *'Value of items that cannot be disclosed.” 

* Total adjusted to eliminate duplicating value of clay and stone. 


terial handling. At the Port of Pensacola, a leading port for ship- 
ments of bulk fertilizer and paper, work was started on a $3.5 million 
project to develop a modern dock complex by bulkheading and ex- 
tending present facilities; the new development, which includes new 
transit warehousing facilities, was expected to be completed in 2 years. 
At Port Everglades, near Ft. Lauderdale, work was nearly completed 
on major harbor improvements that included 1,475 linear feet of bulk- 
heading for two new ship berths, with a water depth of 36 feet, and 
hew maintenance buildings and berths for tugs. 


TABLE 2.—Employment and injuries in the mineral industries! 


Active Men Average | Man-hours| Fatal |Nonfatal| Injuries 


Year and industry opera- | working | active worked injuries | injuries [per miilion 
tions daily days man-hours 
19" 

Nonmetal mines......... A 8, 288 292 | 7,683, 138 3 60 
Quarries and mills....... 78 2,773 314 6, 975, 965 3 143 2) 
Metal mines. ...........- 5 498 271 1,078,845 |.......-.-- 6 6 
Sand and gravel mines... 33 409 285 EN Poueeere eae 31 33 
AA 150 6, 068 299 | 16, 670, 202 6 240 15 
1960-3 eee ae Ce ee ie eee a eS 

Nonmetal mines......... 32 3, 540 305 | 8,633, 605 1 89 
Quarries and mílls....... 103 2, 590 331 7, 645, 764 1 137 18 
Metal mines.. ........... 4 77 330 995, 374 1 3 4 
Sand and gravel mines... 86 342 308 841, 932 |.......... 2A 28 
Total A 175 7, 149 317 | 18, 116, 765 3 223 12 


! Excludes officeworkers. 
! Preliminary figures, 


615629—61 


18 
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The Atlantic Coast Line Railroad, which began piggyback service 
in June 1959, began scheduled piggyback train service between Florida 
and New York near the end of 1960. The special train, carrying 
truck trailers on specially constructed railway cars, will cut a day 
from the normal freight schedule between Lakeland. Fla., and New 
York City. Coast Line operated piggyback service on regular freight 
trains im 125 cities and carried more than 1,200 piggyback cars 
a month. 

The volume of cement imported into Florida was of growing con- 
cern to domestic producers. Imports, which began in 1950, had in- 
creased steadily in the Florida customs district because of low 
freight rates, import duties, and price concessions. 

Gypsum, perlite, and vermiculite were brought in from other States 
and processed for consumption in Florida and nearby States. Na- 
tional Gypsum Co. began constructing a new $6 million gypsum 
products plant near Port Tampa. Kaiser Gypsum Co. announced 
that a $3 million gypsum products plant would be built near 
Jacksonville. 

Increased production of crushed stone and sand and gravel indi- 
cated expanding consumption of these commodities for road con- 
struction, concrete materials, and other building uses. 

New developments during the year indicated increased consump- 
tion of a ea aa rock in the immediate future for manufacturing 
ordinary superphosphate and triple superphosphate, for direct App. 
cation to the soil, and for other fertilizer uses. Exports of phosphate 
rock increased 18 percent over 1959. 

Trends and Developments.— Florida's industrial expansion and con- 
tinued population growth contributed most to new developments dur- 
ing the year. Industry announced 839 new plants and major 
expansions during the year, the highest total reported since 1957, and 
T percent more than in 1959. Florida had been the third fastest 

rowing State in the Nation since 1900, outpaced only by Arizona and 

alifornia. Florida's population increase was 836 percent, from 529,- 
000 in 1900 to 4,952,000 in 1960. The total population was expected 
to exceed 7 million by 1970. Brevard and Broward Counties occupied 
first and third places, respectively, out of 45 counties in the United 
States that more than doubled their population from 1950 to 1960. 
Florida's rate of gain in personal income last year was slightly ahead 
of the national average and continued to lead the South. The State 
ranked second in the Nation in terms of value of shipments of 
nonmetallic minerals, exceeded only by California. 

Demand for electricity in Florida continued to increase, and new 
construction and expansion of power facilities continued by the 
State's four major power companies and municipally owned plants. 
Florida Power and Light Co. began an expansion program at its 
Riveria Beach plant to raise capacity from 140,000 to 440,000 kilo- 
watts; and scheduled a second new unit for 1963 to add still another 
300,000 kilowatts, making it the largest powerplant in the State. 
Tampa Electric Co. was adding 175,000 kilowatts of new capacity, 
Gulf Power Co. 150,000 kilowatts, and Florida Power Corp. 195,000 
kilowatts. Among the municipally owned power systems, Jackson- 
ville voted bonds to finance a 138,000-kilowatt addition and Orlando 
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was adding 90,000 kilowatts. Electric power generating capacity in 
Florida totaled 3.8 million kilowatts. 

Houston Texas Gas and Oil Corp., a division of the Houston Corps 
was authorized by the Federal Power Commission to build 235 miles 
of sales laterals in the State and to boost compressor capacity by 
30,000 horsepower, at a cost of $16 million. 

The Florida Development Commission announced that several sites 
in the northwestern part of the State were being considered for & 
nuclear fuel reprocessing plant that would cost between $12 and $20 
million. The plant could: treat fuel elements from a owned 
nuclear powerplants and would require 6,000 acres of land. 

Roadbuilding and bridge construction were accelerated. The inter- 
state highway construction program in Florida ranked first in the 
Nation in utilization of interstate funds; of $194 million allocated to 
the State, all except $2.5 million had been obligated. Of Florida’s 
total interstate mileage, 113 miles will be urban and the remainder 
rural. The urban mileage, 10 percent of the total, is expected to carry 
50 percent of the traffic. At the end of 1960, 50.6 miles of interstate 
highway were open to traffic, 170.7 miles were under construction, and 
183.1 miles were in the final planning state. The Florida Develop- 
ment Commission sold revenue bond issues totaling $47.2 million for 
road construction in 11 counties and authorized the financing of 
$26.8 million for 5 other projects in 5 counties. Output of crushed 
limestone, sand and gravel, and other roadbuilding materials in- 
creased for the year, and there were indications that demand would 
continue to increase. 

Pan-American Sulphur Co. began constructing a 20,000-ton molten- 
sulfur storage tank in Tampa. ‘The tank, expected to be completed in 
early 1961, will receive molten sulfur from Mexico in a Pan American 
tanker under construction in Germany. Tampa is Pan American's 
main U.S. shipping point and remelting facility. Freeport Sulphur 
es is also constructing a new 30,000-ton transshipment center at 

ampa. 

Legislation and Government Programs.—The Bureau of Sanitary En- 
gineering, Florida State Board of Health, began a study to determine 
the air pollution problem. The results of the survey would guide 
establishment of appropriate air pollution control measures. Several 
of the phosphate producing companies installed new T or 
improved existing equipment to control both liquid and gas wastes 
from their operations. 

The U.S. Department of the Interior, Office of Saline Water, 
awarded a contract to the Blaw-Knox Co. of Pittsburgh to erect and 
operate, at St. Petersburg, a freezing process pilot plant for convert- 
ing salt water to fresh water. The plant will test a process developed 
under an Office of Saline Water contract by Cornell University. In 
addition, three solar-distillation pilot plants were under test at 
ga Ons Beach. 

‘he Bureau of Mines, at its Norris (Tenn.) Metallurgy Research 
Center, continued tests on Florida clay samples as part of its coopera- 
tive agreement with the Florida Geological Survey. 
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REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Cement.—Cement output declined for the first time since 1957; out- 
put for all types of cement decreased 8 percent in quantity and 7 per- 
cent in value from 1959. Portland cement decreased 7 percent in quan- 
tity and 6 percent in value; masonry cement decreased 19 percent in 
quantity and 18 percent in value. The decreased production was at- 
tributed to delays in highway and general construction programs. 
Competition from foreign cement also had some bearing on the down- 
turn: during 1960 about 896,000 barrels of cement was imported into 
the Florida customs district. more than into any other district in the 
Nation. Mineral commodities used in cement production, crushed 
limestone and clay, also decreased in output. 

Lehigh Portland Cement Co. operated plants near Bunnell (Flagler 
County) and Miami (Broward County). Two descriptive articles on 
the electrical system employed in Lehigh's Miami plant were 
published.‘ 

General Portland Cement Co. operated its Tampa and Miami plants 
throuchout the year. The company continued its improvement and 
expansion program at both plants at an estimated cost of $11 million 
for 1960: projected expenditures for 1961 were $7 million. Construc- 
tion at the Tampa plant. expected to be completed in 1961, would boost 
output to¢ million barrels annually. Features of this expansion were a 
1615- by 600-foot kiln, said to be the lar:rest wet-process unit in the 
United States, and four 12- by 36-foot compartment mills with 3,000- 
horsepower motors, also of record size. Hurricane Donna caused a 
temporary shutdown of the company's plants and interfered with con- 
struction projects and cement shipments. 

Universal Atlas Cement Division of United States Steel Corp., 
Secured options on three sites for cement distributing stations along the 
eastern seaboard, two of which were in Florida—at Jacksonville and 
Port Canaveral. 

Prestressed-concrete railroad ties were tested on a one-fourth-mile 
section of track of Seaboard Air Line Railroad near Tampa by Ameri- 
can Concrete Crosstie Corp. The tes designed by the Association of 
American Ra:lroada were sid to have competitive advantages over the 
conventional wooden ties; because of their strength, about one-third as 
many tes are needed per mile of track, ard they are expected to last 
two or three times longer than wooden ties 

The volume of imported cemert along the eastern seaboard, par- 
ticularly in the Florida customs district, was of growing concern to 
domestic producers In 1930. imreried cement began to come into 
Florida in large quantities because it was had v needed, was of good 
quality, and suppoed the reais of a fast-growing market that could 
Roo get its cement needs from demestic preiusra& When domestic 
cement was no lerzer in short sunniy forelen producers were able 
to continue to make inreads into the domestic market by offering 


Nowee, Joba F. sed Tenti Ardo av €. le*izMs fl! sat Hichlichts Advanced 
Theres Rad PENS cre vel BA NA A Mar De pa tes 170 172 174: Lehich's Power 
Wailers Set New Towed. Rok Pacacck tee € Na 6 Jaze 159, pp. 114, 116, 119, 124. 
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rice concessions because of low freight rates and low import duties. 
mestic producers made no great effort to counteract these imports by 
De exports, partly because most other countries had prohibitively 
igh import duties. Articles were published during the year concern- 
ing cement imports.* 
once Products, Inc., Ponce, Puerto Rico, purchased a further in- 
terest in Maule Industries, Inc., a large producer of ready-mixed con- 
crete, concrete products, and crushed limestone and other aggregates 
inthe Miami area. Funds from the purchase were to be used aule 
Industries to build new aggregate and ready-mix plants west of Miami. 
Ponce owns two cement plants in Puerto Rico which ship much of their 
output to Florida's east coast. 

Clays.—Total clay production, including fuller's earth, kaolin, and 
miscellaneous clay, decreased 2 percent in output but increased 2 per- 
cent in value over 1959. Florida, for the third consecutive year, ranked 
first in the Nation in production of fuller's earth and output reached 
a new record high. Tonnage and value increased 3 percent over 1959 
totalling 252,000 tons valued at $6.4 million. Fuller's earth accounted 
for about 4 percent of the total mineral production value of Florida. 
Fuller's earth was mined in Gadsden County by Minerals & Chemicals 
Phillip Corp., Floridin Co., Inc., and Magnet Cove Barium Co. 

On July 21, Minerals & Chemical Corp. of America and the Phillip 
companies, consisting of Phillip Brothers, Inc., and Phillip Brothers 
Ore Corp. merged to form Minerals & Chemicals Phillips Corp. 
Phillip Brothers Inc., and its subsidiary are importers, exporters, 
processors, and merchants in ferrous and nonferrous ores, metals, and 
minerals. They operate in the United States and through subsidiaries 
abroad. Minerals & Chemicals, in addition to its fuller’s earth opera- 
tions in Florida, produces and processes kaolin, bauxite, and limestone 
products, with mines and plants in Georgia, Arkansas, Michigian, 
Ohio, and Virginia and a research center at Menlo Park, N. J. 

The Floridin Co., with facilities in both Tallahassee and Quincy, 
celebrated its 50th anniversary by beginning research into new appli- 
cations for fuller’s earth; the company also opened new sales offices in 
New York, N. Y., St. Louis, Mo., and Dallas, Tex., in an effort to 
reach new markets for fuller’s earth, activated bauxite, and chromato- 
graphic adsorbents. 

Kaolin output decreased by 2 percent and its value by 7 percent 
from 1959. Putnam County was the only county in which kaolin was 
produced ; it was mined by United Clay Mines orp. and Edgar Plas- 
tic Kaolin Co. A deposit containing 16 million tons of kaolin was 
located between Leesburg and Okahumpka in the Lake County area. 
The material was suitable for chinaware or pottery. 

Miscellaneous clay production decreased 5 percent in both quantity 
and value from 1959, due to an 11-percent decrease in clay used for 
cement manufacture. The clay was mined in Citrus County by Gen- 
era] Portland Cement Co., in Clay County by the Solite Corp., and in 
Gadsden County by the Apalachee Correctional Institute. 

Universal Sewer Pipe Corp., announced plans to construct a 200,000- 
square-foot plant near Ocala, to produce vitrified clay pipe and related 

* Bell, Joseph N., Cement Imports Pose Threat: Rock Products, vol. 63, No. 10, October 


1960, Pe 81-93. Price, Frederick C., Cement Outlook: Grim but Hopeful, Chem. Eng., 
» No. 22, Oct. 31, 1960, pp. 60, 62, 64. 
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products; operations at the company's concrete pipe facility near the 
main plant on Neville Island near Pittsburgh, Pa., were being discon- 
tinued. Vulcan Materials Co., with concrete pipe plants in Jackson- 
ville and Tampa, constructed a modern concrete pipe plant at Orlando, 
Fla. to replace obsolete facilities at Sanford. A new concrete pipe 
plant also was built by the company at Tallahassee and existing facili- 
ties there were expanded at a cost of $250,000. Plans were also an- 
nounced for a new plant at Apopka. Southern Li pies de di HA 
gates Corp. of Richmond, Va., changed its name to Solite Corp. The 
company, in its second year, produced lightweight aggregate at Green 
Cove Springs for use in structural concrete and masonry. The com- 
any also maintained offices in Jacksonville. A description of the 
olite operation was published.* 

Gem Stones.—Gem stone output, valued at $3,000 in 1959, declined 
to less than $1,000. Production of agatized coral from the Tampa Bay 
area in Hillsborough County was reported. No collecting of selenite 
or shells was reported, although a certain amount of this type of col- 
lection goes on the year round. 

Gypsum.— United States Gypsum Co. at Jacksonville, Duval County, 
calcined gypsum for use in manufacturing building products. The 
company completed a new plant to produce paper used in the manu- 
facture of sheetrock, wallboard and other products manufactured in 
the company’s plant at Jacksonville. 

National Gypsum Co., started constructing a gypsum products plant 
estimated to cost $6 million, on a 30-acre site on Tampa Bay. The 
plant will process gypsum ore received by ship from National Gyp- 
sum’s deposits in Nova Scotia, and manufacture gypsum wallboard, 
lath, sheathing, and plaster. The new plant was expected to be in 
production in mid-1962. In 1960, the company was supplying the 
growing Florida market from its recently expanded plant in 

avannah, Ga. 

Kaiser Gypsum Co., of Oakland, Calif., a wholly owned subsidiary 
of Permanente Cement Co., exercised its option to purchase 34 acres of 
property near Jacksonville, as a site for a $3 million gypsum products 
plant to be completed in 1961. Kaiser Aluminum & Chemical Corp. 
manufactured sodium silicate at Mulberry. 

Lime.—Lime was produced in four counties by four companies; 
three of the operations were captive. Output of lime continued an 
upward trend, increasing 36 percent in quantity and 111 percent in 
value over 1959. Dixie Lime Products Co. (Ocala No. 1 limekiln) 
Marion County, the only commercial lime producer in the State, sold 
quicklime and h dented: lime for masonry, chemical, and industrial 
uses. Buckeye Colulós Corp. al limekiln), Taylor County, the 
largest producer of lime in the tate, produced 97,000 tons of quick- 
lime for use in its own plant for water purification and causticizing. 
The company announced about midyear a program for increasing 
capacity for bleached kraft and dissolving pulps by 33,000 tons per 
year—3 percent higher than the current capacity of 260,000 tons per 
year. This would be the company's third expansion in 3 years. 
1959, a $20-million expansion was completed when a second produc- 


Wright, C. Ð.. Solite Didn't Spare the Spadework: Rock Products, vol. 63, No. 4, 
April 1960, pp. 144, 146. 
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tion line was added. It was anticipated that lime requirements would 
expand further as water purification needs increase. Michigan 
Chemical Corp. (Port St. Joe limekiln), Gulf County, produced 
uicklime for its own use. The city of Miami (Hialeah limekiln), 
County, produced 23,000 tons of quicklime valued at $244,000 

for saat gs water purification and softening. 

Chemical Lime, Inc., Brooksville, announced in September that a 
plant costing $2 million would be constructed to p uce quicklime 
and hg lime for the chemical processing and other industries. 
The plant was to go on stream in the summer of 1961 with a desi 
capacity of 200 tons per day. Raw material—Ocala limestone—will 
be obtained from the quarry of Camp Concrete Corp. 

Magnesia.—Michigan Chemical Corp., in its second year of produc- 
tion of magnesia from sea water, increased output considerably. The 
company produced ride | and caustic-calcined magnesias for use 
by the plastic, refractories, fertilizer, chemical, paper, glass, rubber, 
insulation, and petroleum industries. During the year the company 
installed new equipment, including a special rotary kiln. 

Perlite.—Crude perlite from Western States was processed by three 
companies in three counties; combined output was 9,000 tons valued 
at $599,000 compared with 11,000 tons valued at $786,000 in 1959, a 
decrease of 18 percent in tonnage and 24 percent in value. This was 
the first year that a decrease had been recorded since production began 
in 1952. Average value-per-ton of the processed material increased 
to $69.23 per ton from $69.09 in 1959. Airlite Processing or of 
Florida, Indian River County, the largest producer in the State 
expanded perlite for use in building plaster and concrete aggregate; 
Tennessee Products & Chemical Corp., Duval County, expanded per- 
lite for use in building plaster at its Jacksonville plant; and Perlite, 
Inc, Dade County, expanded perlite at its Hialeah plant for use in 
building plaster, concrete aggregate, and soil conditioning. 

Phosphate Rock.—For the 67th consecutive ear, Florida led the 
Nation in total phosphate rock production. Seventy percent of the 
Nation's marketable phosphate rock was produced in Florida. Ton- 
nage and value both reached record highs in 1960. Combined mar- 
ketable production of all types of phosphate rock totaled 12.3 million 
tons valued at $82.5 million, an increase of 7 percent in quantity and 
16 percent in value over 1959. Land-pebble phosphate which com- 
prised 99 percent of the total phosphate rock output, established a new 
record for marketable production &nd was responsible for the total 
gain. Hard-rock and soft-rock phosphate both declined in output 
and value from 1959. The largest decline was in soft rock which de- 
creased 10 percent in tonnage and 7 percent in value; hard-rock output 
eed 1 percent in tonnage, but increased 1 percent in value from 

59, 

Mine production of land-pebble crude ore, dry basis, was 47,651,000 
long tons, with a P,O, content of 4,980,000 long tons. A total of 
12,132,000 long tons of processed materials with a P,O, content of 
8,984,000 long tons was sold or used during 1960. Land pebble for 
agricultural purposes comprised 54 percent of that sold or used and 
totaled 6,562,000 long tons; 63 percent went into ordinary superphos- 
phate, 24 percent into triple superphosphate, and the remaining 13 
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percent was used for direct application to the soil, other fertilizer uses, 
and stock and poultry feed. Industrial purposes consumed 20 per- 
cent or 2,427,000 tons; 87 percent of this tonnage was used for making 
phosphoric acid by the wet process and the remaining 13 percent went 
into the manufacture of elemental phosphorus. Twenty-six percent 
or 3,143,000 long tons of the total was exported, an increase of 18 per- 
cent over 1959. A total tonnage of 1,137,000 long tons of processed 
material was sold to and purchased from mining companies, an inter- 
change common to the industry. 

Land-pebble phosphate came from 14 mines operated by 8 com- 

anies in Polk and Hillsborough Counties. In Polk County, the fol- 
owing companies, listed in order of output, operated: International 
Minerals & Chemical Corp. (Achan and Noralyn mines), Virginia- 
Carolina Chemical Corp. (Clear Springs and Homine mines), Amer- 
ican Agricultural Chemical Co. (South Pierce mine), American 
anamid Co. (Orange Park mine), Swift & Co. (Varn and Watson 
mines), W. R. Grace & Co., Davison Chemical Division (Bonny Lake 
and Clark-James mines), Armour Agricultural Chemical Co. (Ar- 
mour mine), and Smith-Douglass Co., Inc. (Tenoroc mine). In 
Hillsborough County, American Cyanamid Co. (Sydney mine) and 
American Agricultural Chemical Co. (Boyette mine) operated. 

Hard-rock phosphate, for use in manufacturing phosphorus and 
ordinary superphosphates, was produced by only one company, 
EL: hosphate Enterprise (Section 20 mine), Citrus 

ounty. 

Soft-rock phosphate production came from seven mines operated by 
six companies in three counties. The largest single mine producer 
was Sun Phosphate Co. (Dunnellon mine), Citrus Count ; the largest 

roducing company, with two mines, was Loncala Phosphate Co. 
(Mona mine in Gilchrist County, and Lake City Junction mine in 
Columbia County). Other producers, in order of output, were Soil 
Builders, Inc. (Mincoll mine), Kellogg Co. (Kellogg mine), Cam 
Phosphate Co. (Hernando mine), and Superior Phosphate Co., all 
of Citrus County. Total marketable production was 46,488 long tons 


TABLE 3.—Phosphate rock sold or used by producers, by uses 


1959 1960 
Use Value Value 
Long tons Long tons 
Total Averare Total Average 
per ton per ton 
Ordinary superphosphate......... 4, 293, 954 |$26, 891, 017 $6.26 | 4,155,626 |$28, 402, 633 $6. 83 
Phosphoric acid (wet process) ..... (0 (0 (1) 2, 100, 706 | 13.094, 121 6. 23 
Triple superphosphate...........- 3 3, 450, 413 |? 20,220. 090 5. 84 1, 571. 823 | 10, 883, 760 6. 92 
Direct applicationto the soll...... 598,227 | 3, 778, 731 6. 32 556, 348 | 3,894, 853 7.00 
Elemental phosphorus, ferrophos- 
& phorus, phosphoric acid......... 341,193 | 2,017.055 5.91 387,041 | 2,563.812 6. 62 
Stock and poultry feed............ 350,977 | 2,254, 136 6. 42 3 336, 723 | 1 2, 383, 986 7.08 
Other uses..... Llc c cce cc esee 3 50. 884 3 320, 061 $85: AAA cassum sce Rea eise 
EIDOUIS.. Lao 2-20... ....-.-- 2, 665, 562 | 17, 382, 120 6. 52 3, 142, 415 | 20, 693, 052 6. 59 
Total- ooo Fe ces ews 11, 700, 210 | 72, 863, 210 6. 20 | 12, 250, 682 | 81,916, 217 6. 69 


UIneluded with triple superphosphate. 
2 Includes phosphoric acid (wet process), 
3 Includes nitraphosphate and other fertilizer. 
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TABLE 4.—Marketable production of phosphate rock 


(Thousand long tons and thousand dollars) 


Total 


Quantity! Value 


———— fee | — —M—À | | 


10,851 68, 951 
R2 


valued at $384,536, a decrease of 10 percent in quantity and 7 percent 
in value from 1959. The phosphate was all used in stock and poultry 
feed and for direct application to the soil. 

International Minerals & Chemical Corp., Bartow, the largest pro- 
ducer of phosphate rock in the State, increased output 11 percent in 
onan and 21 percent in value over 1959, a record year despite 

amage and flooding by Hurricane Donna, a break in the impounding 
dam of the Noralyn mine, and labor strikes. The company signed a 
multi-million-dollar contract with Electric Reduction Co., Toronto, 
Ont., to supply calcined phosphate rock from its Noralyn mine to 
Port Maitland, Ont., where Electric Reduction was building a $12- 
million plant to produce phosphoric acid, dicalcium phosphate, triple 
superphosphate, and sodium tripolyphosphate. International will 
serve as U.S. sales agent. In the last quarter of 1960, International 
announced plans to build a new $1 million phosphate-calcining plant 
at Noralyn, adjacent to an existing plant, to handle the increased de- 
mand resulting from the Electric Reduction contract. The company 
placed in operation a recirculating system at its Bonnie plant designed 
to control both liquid and gas wastes in chemical processing of 
phosphates. 

Virginia-Carolina Chemical Corp., Bartow, second largest producer 
of phosphate, increased output of marketable phosphate 49 percent in 
quantity and 57 percent in value over 1959, a record high. During 
1960 the company tripled superphosphate capacity at its Nichols 
plant from 100,000 to 300,000 tons per year as part of a $10 million 
expansion program; completed a new diammonium phosphate plant, 
with potential capacity of 100,000 tons per year, adjacent to the 
company’s concentrated superphosphate facility at Nichols; and 
completed a new phosphate-rock flotation plant costing more than $1 
million, at the Clear Springs mine, 20 miles south of Nichols. The 
company sold its one-third interests in Gulfcoast Transit Co. and Mid- 
South Towing Co., phosphate and coal haulage companies, to Peabody 
Coal Co. and Tampa Electric Co., former partners in the operations. 
A labor dispute resulting from a company proposal to divide mining 
ene into two contract units, begun in 1959, extended into 
1960. 

American Agricultural Chemical Co., the third largest producer 
of marketable phosphate, decreased output 8 percent in quantity and 
4 percent in value under 1959, the first decrease by the company since 
1955. The company began constructing a new phosphate washer at 
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Palmetto with completion scheduled for March 1961. A hydrosizer 
for the new plant was developed by the company's metallurgical staff. 
The company’s new air classifiers at its Pierce plant were described.” 

American Cyanamid Co., Brewster, the fourth largest producer of 
land-pebble marketable phosphate, increased output 27 percent in 

uantity and 45 percent in value over 1959, establis n record year 

or output at its Orange Park mine. The company’s phosphoric acid 
plant at Brewster was expanded to 200,000 tons (54 percent acid) 
per year; additional construction was begun at the same location to 
provide for a total of 400,000 tons of 54 percent phosphoric acid 
capacity annually. Approximately 3,500 acres of phosphate rock- 
bearing land in the Brewster area were purchased during 1960, in line 
with the company’s long-range program of reserve acquisition. 
Planned expansion of the company’s triple superphosphate facilities 
called for the installation of additional rock-grinding equipment, new 
granulation facilities, and a new quality-control laboratory at Brew- 
ster, enabling entry into the direct application market, both in the 
United States and abroad. The company announced plans at the end 
of 1960 to increase expenditures for pollution control by $2 million. 
A large chain mill and scrubber installation, to reduce fluorine 
emission from the firm’s triple superphosphate curing building, was 
completed at a cost of $500,000 and was expected to reduce fluoride 
emitted to the atmosphere by about 70 percent. The company’s pollu- 
tion control] system was described.® 

Swift & Co., Bartow, began to double phosphoric acid capacity in 
the last half of 1960, to increase output of triple superphosphate. e 
company signed a 3-year labor contract with the International Chemi- 
cal Workers Union that called for wage increases extending into 1961. 

W. R. Grace £ Co., Davison Chemical Division closed 1ts Pauway 
No. 4 mine near Lakeland and opened the new Clark-James mine; 
extensive modernization and expansion of mining facilities was in 
progress at the close of the year. The company completed its new 
400-ton-per-day sulfuric acid plant at Bartow; expansion of phos- 
phoric acid facilities was also in progress at yearend. A wet scrubber 
to remove dust ejected into the air by drying plants was installed by 
the company at its Ridgewood plant. The new scrubber used 15 
gallons of water per minute and handled 145,000 cubic feet of exhaust 
gas per minute. It was the first of its type to be installed in the 
Florida phosphate field. 

Armour Agricultural Chemical Co., Fort Meade, announced that 
construction of a new phosphate facility to produce phosphoric acid, 
triple superphosphate. and sulfuric acid, estimated to cost $10 mil- 
lion, would begin in 1961. The new plant was part of a $60 million 
company expansion program set for completion in 1962, 

Smith-Douglass Co., Inc., perfected a new phosphate-ore flotation 
process that demonstrated 30 penent savings in major equipment costs 
and 20 percent in operating costs, based on an S-month test. In the 
new process, silica is floated first instead of phosphate. The key to 
the new process is an air-operated cell with no moving parts. Ground 
O AN TAE New Air Classitiers Reclatm Phosphate: Vol. 161, 
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hosphate rock, mixed with a chemical, enters the feed distribution 

x at the top of the cell and water is forced through pinholes in rub- 
ber tubes on three levels of the cell. Combined action of the water 
the air bubbles, and the shape of the cell itself circulates the mineral 
suspension. About 10 percent more phosphate is recovered from the 
ore than in conventional cells, where an impeller usually stirs the 
suspension. Flotation starts as an amine reagent coats the silica 
lumps, usually about one thirty-second of an inch in diameter. Since 
the amine has an affinity for air bubbles, buoyant bubbles of encased 
silica form and float to the surface where they overflow the cell. 
Phosphate sinks to the bottom and is discharged through the under- 
flow. A detailed description of the process was published.? Near the 
end of 1960, the company doubled the input rate of its flotation pilot 
plant at the Tenoroc mine, east of Lakeland to 100 tons per hour of 
phosphate rock. The pilot plant, using the Hollingsworth-Sapp sys- 
tem, was originally built with commercial-size Equipments and the final 
step in the company's expansion program will be a complete change- 
over to the new process. During pilot plant testing, phosphate re- 
coveries were 95 percent; 85 percent is normal in other processes. Ac- 
cording to the company, this increase could mean a saving of $8 
million per year for Florida producers. 

U.S. Phosphoric Products division, Tennessee Corp., Tampa, an- 
nounced a multi-million-dollar expansion for its operations at Gibson- 
ton. The new facilities will increase output of phosphate products 50 
aee An $11 million ammonia plant also was under construction. 

e new phosphate facilities were expected to be completed by late 
1961 or early 1962. 

National Phosphate Co., Marseilles, Ill., reported that construction 
of a new phosphoric acid plant was 50 percent complete; National will 
use Florida phosphate rock and sulfuric acid to produce phosphoric 
acid (54 percent) by the wet-process method. 

Plymouth Cordage Co., of Plymouth, Mass., acquired Wilson & 
Toomer Fertilizer Co., of Jacksonville for $8.5 million; Wilson & 
Toomer makes fertilizers, pesticides, and poultry byproducts. Plym- 
outh Cordage had four plants in Florida and two in Georgia; it also 
ae l SD stevedoring, and warehousing operations in 

orida. 

The Tennessee Valley Authority oe 10 continued prospecting in 
the Florida hard-rock phosphate area. TVA purchased 600 acres of 
phosphate land, to increase total holdings to 4,074 acres. At the 1960 
rate of consumption this represented an ore reserve of about 19 years. 
No mining was done by TVA in Florida. TVA studies to develo 
more efficient methods of recovering phosphate from the Florida hard- 
rock field were continued, wet-screening method now in use commer- 
cially recover only about half the phosphate. High-analysis Florida 
land-pebble phosphate was purchased for the research and mixed with 
Tennessee phosphate matrix to make a suitable charge for the electric 
furnaces or treated with phosphoric acid or P.O; to make a high- 
analysis fertilizer. Improvements were made in the demonstration 
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plant placed in operation in 1959 for experimental production of 
nitric phosphate-type fertilizer from leach-zone ore. is ore is pri- 
marily an aluminum phosphate and is discarded with overburden in 
Florida phosphate mining operations. Plant improvements in 1960 
increased: output; 1,267 tons was produced. TVA made a total of 
264,000 tons of fertilizer of all types, sold 250,000, and used the 
remainder in farm demonstration programs. During 1960 a new 
process was developed by TVA to make granular diammonium phos- 
phate fertilizer. It was reported that the method can use low-cost 
wet-process phosphoric acid without a purification step. A more 
detailed description of the product was published." 

Sand and Gravel.—A new record was established in combined produc- 
tion of sand and gravel. Total output sold or used by producers was 
6.8 million tons valued at $5.6 million, an increase of 1 percent in 
quantity and 7 percent in value over 1959. Individually, sand pro- 
duction increased 1 percent in tonnage and 8 percent in value; gravel 
decreased 2 percent in tonnage and increased 5 percent in value. Sand 
and gravel was produced by 43 mines in 12 counties, 2 counties less 
than in 1959. Leading sand and gravel producing counties, as in 1959, 
were Polk, Putnam, and Lake, listed in order of output. Leading pro- 
ducers of sand, all in Polk County, were Mammoth Sand Co. (Lake 
Wales mine), Pembroke, Standard Sand Co. (Standard mine), Dav- 
enport, and Oak Ridge Sand Co. (Achan mine), Mulberry. Eighty 
percent of the sand produced was sold or used as building sand, 9 per- 
cent as fill sand, 6 percent as paving sand, and the remaining 5 per- 
cent as glass, molding, blast, and filter sand and for other uses. Gravel, 
produced by 7 mines in 6 counties, decreased 2 percent in quantity 
from 1959. Sixty-one percent was used or sold as building gravel 
and 39 percent as paving gravel. Leading gravel producers were 
Florida Gravel Co. (Chattahooche mine), Chattahooche; Ward 
Gravel Co. (Century mine), Flomaton, Ala.; and Dade-Broward 
Rock Co. (Opa Locka mine), Opa Locka. Ninety-five percent of the 
sand and gravel was processed by washing, classifying, sorting, or 
other methods and the remaining 5 percent was unprocessed material. 
Fifty-eight percent of the sand and gravel was transported by rail- 
road, and 42 percent by truck. 

Southern Materials Co., Jacksonville, established a new sand opera- 
tion in Putnam County, and spent $3.4 million for diversification and 
expansion. Seven ready-mixed concrete plants, a concrete block 
und the sand operation were added in the Jacksonville area. 
he Florida Division of Oakland Consolidated Corp. of Michigan 
started construction on & new sand plant 2 miles west of Clermon 
Lake County. The new plant, to be operated by Oakland Sand an 
Minerals Corp., was expected to be operating in the first half of 1961. 
The plant will have a capacity of 7,500 tons per day. A major feature 
of the plant will be a 100-foot-high tower lo: gravity stockpiling of 
more than 75,000 tons of finished sands. Ferro Corp., Cleveland, 
Ohio, a large producer of porcelain enamel frit, announced plans to 
build a new fiber glass plant at North Miami, Dade County, as part 
of Ferro Corp's. $2.8 million expansion program. Products of the 
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TABLE 5.—Sand and gravel sold or used by producers, by counties 


Short tons 


382, 500 
873, 157 


--——-- ee se 4p apap o Dub a D D ean p pw 


(0) 
256, 114 
$, 176, 958 


1 
449, 196 
6, 674, 048 


6, 756, 943 


"cp withheld to avoid disclosing individual company confidential data; included with “Undis- 
ut iT) 


TABLE 6.—Sand and gravel sold or used by producers, by uses 


1959 1960 
Use Value Value 
Short tons Short tons 
Total Average Total Average 
per ton per ton 
Sand: 
ftruetural].................... 5, 299, 862 | $3, 938, 056 $0.74 | 5,054,133 | $3, 924, 689 $0. 78 
lg SED HM ERN MET 201, 87 110, 876 .55 565. 825 306, 107 . 54 
il API ee 371,132 240, 841 65 399, 823 377,631 . 04 
Other 3. 202 Lc c Lee l.l. (1) (1) 265, 687 288. 054 1. 08 
TOM sa e a (5) (1) (1) 6, 285, 468 4, 896, 481 78 
Gravel: fs ee ae io is MERO 
&tructural...................- (1) (1) (!) 258, 286 333, 503 1.16 
¡33410 AAN nce cece 194, 951 348, 172 1.78 183, 189 329, 194 1.80 
Total. ..... 02-20-20- (1) (1) (1) 471,475 662, 697 1. 41 
Total sand and gravel.......| 6, 674, 048 5, 176, 958 . 78 6, 756, 043 6, 559, 178 


! Figure withheld to avoid disclosing individual company confidential data; included with “Other.” 
1 Includes glass, molding, blast, filtration, and other sands. 


lant will be glass mats and colored coatings for the Florida glass 

at industry. Benner Glass Co., J acksonville, announced expansion 
of its glassware plant; the 6-year-old company had increased employ- 
ment from 12 to 175 workers, and distributed its products throughout 
the eastern half of the United States. 

Precast and prestressed concrete bridge sections were used in con- 
structing the 3-mile Pensacola Bay Bridge. Monolithic deck units 
spanned 60 feet and weighed 156 tons; some of the prestressed cylinder 
piles were 164 feet long, believed to be the longest of their type used 
in U.S. bridge construction. 

Staurolite.—Staurolite output reached a new high with an increase 
of 5 percent in tonnage and 8 percent in value over 1959, the previous 
record year. E, I. du Pont de Nemours & Co., Inc., Clay County, the 
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only producer in the United States recovered staurolite as one of the 
byproducts in concentrating titanium minerals at its Highland and 
Trail Ridge plants. Staurolite was sold as a source of alumina and 
iron oxide for the manufaeture of cement. 

Stone. —Florida led the Southeastern States in total stone produc- 
tion with an output of 27.6 million tons valued at $37.4 million, in- 
creases of 3 percent in tonnage and 4 percent in value over 1959, the 
previous record year. Total stone production had increased each 

ear since 1952, attesting to the rapid growth of construction in 

lorida. Crushed limestone, the principal stone commodity, also 
established a new high in 1960; output was 26 million tons valued at 
$34.9 million, an increase of 4 percent in quantity and 5 percent in 
value over 1959, the previous record year. Crushed limestone ac- 
counted for 94 percent of total stone production. Crushed limestone 
used in cement manufacture decreased 13 percent in tonnage and 8 
percent in value below 1959, due to decreased raw-material require- 
ments by the cement industry. Crushed oystershell production, which 
had been growing since 1955, decreased 16 percent in tonnage and 
10 percent in value under 1959; total output was 1.6 million tons valued 
at $2.6 million. It was used for concrete and roadstone (97 percent) 
and poultry grit (3 percent). For the first time since 1951, no 
dimension limestone was recorded. Marl was produced for the first 
year since 1949, by Seminole Shell Products Co., Inc. (Dunedin 
quarry ), Pinellas County, for use as a filler. 

Crushed limestone was produced at 75 mines in 20 counties; 84 per- 
cent was used for concrete, roadstone, and screenings, and the re- 
mainder for agricultural railroad ballast, and other uses; 9 companies 
in 7 counties produced crushed limestone for agricultural purposes. 


TABLE 7.——Crushed limestone sold or used by producers, by counties 


Short tons 


e i? withheld to avold disclosing individual company confidential data; included with “Undis- 
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TABLE 8.—Crushed limestone and oystershell sold or used by producers, by uses 


1959 1960 


1 Figure withheld to avoid disclosing individual company confidential data; included with '* Other.” 
2 Includes cement, asphalt filler, poultry grit, lime, other uses, and uses indicated by footnote 1, 


Leading counties in crushed limestone output were Dade, Hernando, 
and Broward; Broward was the second leading county in 1959. Lead- 
ing State producers in order of output were Florida Rock Products Co. 
and Camp Concrete Rock, both of Hernando County, and Ideal 
Crushed Stone Co., Dade County. 
Noncommercial crushed limestone was produced by six county high- 
way departments in 1960, compared with only one of record in 1959; 
395,000 tons of limestone ore at $308,000, all used for concrete, road- 
stone, and screenings, was produced. The leading noncommercial 
roducer was Palm Beach County Highway Department. Crushed 
imestone was transported 63 percent by truck, 35 percent by railroad 

aa 2 pn by water. All noncommercial limestone was transported 
y truck. 

Crushed oystershell was produced by seven companies in six counties 
at eight locations, mostly on leases obtained from the State of Florida. 
Decreases in output for the year were attributed to inclement weather 
and fluctuations 1n roadbuilding. Leading oystershell producers were, 
in order of output, Bay Dredging and Construction Co., Hillsborough 
County; Benton and Co., Pinellas County; and Bay Towing and 
Dredging Co., Walton County. Oystershell was transported 51 per- 
cent by truck, 47 percent by water, and 2 percent by railroad. 

_ New limestone producers reporting for the year included the follow- 
ing: W. & M. Construction Co., Tae Norfleet quarry), Alachua 
County; Crystal River Quarries, Inc. (Crystal River quarry), and 
Colitz Mining Co. (Blue Water quarry) both in Citrus County; A. J. 
Capeletti, Inc. (Pennonco quarry), Joe Daniel, Inc., Division of A. J. 
Capeletti, Inc. (Joe quarry), Harry C. Delaney, Inc. (Peterson 

uarry), all of Dade County; Limestone Products, Inc. (Columbia 

ity quarry) Columbia County; Williston Shell Rock Co. (Chauncey 
query}? fayette County; Peacock Lime Rock Co. (Wildwood 
quarry), Sumter County; R. H. Wright, Inc. (HDSSF quarry), 
Monroe County; and Port Richey Mining Corp. (Hudson quarry 
Pasco County. 

Articles were pe ide concerning crushed stone operations owned 
or operated by the following: Three Bays Improvement Co. (Rock- 


? 
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dale quarry) near Perrine;*? Seminole Rock Products Co., Inc. (Med- 
ley quarry) near Miami;*. Quality Lime Products Co. (Sumterville 
quarry), Sumter County; ** and R. H. Wright, Inc., Florida Unit of 
Houdaille Industries, Inc., of Buffalo, N.Y.'* 

Vermiculite.—Zonolite Co. exfoliated vermiculite in plants at Jack- 
sonville, Duval County; Tampa, Hillsborough County; and Boca 
Raton, Palm Beach County. Plant output increased 19 percent in 
quantity and 18 percent in value over 1959. The raw material supply- 
ing the plants was mined in South Carolina, Montana, and the Union 
of South Africa. Verlite Co., Tampa, opened a modern vermiculite- 
exfoliating plant, utilizing South African material, in October. 

Research on new uses for vermiculite continued throughout the year; 
the Vermiculite Institute and the Vermiculite Association, Inc., in- 
creased research budgets for 1961. Concrete blocks, slabs, planks, and 
other forms were improved by research with aerating and foaming 
additives and by adding latex to the mix. 


METALS 


Ferroalloys.—A merican Agricultural Chemical Co., Pierce, and Vir- 
ginia-Carolina Chemical Corp., Nichols, produced ferrophosphorus as 
a e of the electric furnace process for smelting phosphate 
rock to make elemental phosphorus. Approximately 88 percent of the 
ferrophosphorus produced was shipped. 

Rare-Earth Metals.— Titanium Alloy Manufacturing Division of Na- 
tional Lead Co., near Jacksonville, the only producer of monazite in 
Florida, recovered a small quantity of monazite as a byproduct in con- 
centrating titanium mines but made no shipments during the year. 

Steel.—Florida Steel Corp. of Tampa, and Easterby & Mumaw, Inc., 
Charlotte, N.C., merged during the year. Florida Steel operated four 
plants in Tampa including an electric furnace with a 51,000-ton ingot 
capacity per vear, one plant in Miami, and one in Orlando. Easterby 
& Mumaw, with plants in Charlotte and Raleigh, N.C., was engaged in 
steel fabrication and warehousing. 

Sovreign Resources, Inc, and John D. McArthur, Chicago, an- 
nounced that a steel plant with a capacity of 15.000 to 90,000 tons of 
finished reinforcing bars and merchant shapes, would be constructed in 
the Miami trade area. The plant was expected to be in production in 
the first half of 1961. 

_ Sa-Nu Steel Corp.. Hialeah, placed in operation a small steel smelt- 
ing plant emploving about 10 persons. 

Metal aid Thernut Corp. began constructing a new $500,000 
detinning plant, east of Tampa. The company. largest detinner in the 
world, will recover tin and steel from scrap obtained from both 
domestic and foreign sources. 

Titanium Concentrates—For the fifth consecutive year, Florida 
ranked second in the Nation in production of titanium concentrates. 
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Total output of concentrates, including ilmenite and rutile, was a 
record 286,000 tons valued at $7,489,000, increases of 9 percent in ton- 
nage and 4 percent in value over 1959. Ilmenite output increased 9 
percent in tonnage and 5 percent in value over 1959; rutile output 
increased 3 percent, and value remained about the same. 

E. I. du Pont de Nemours & Co., Inc., produced ilmenite from the 
Highland mine near Lawtey, Clay County, and from the Trail Ridge 
mine near Starke, Bradford County. Du Pont was the principal 
producer of ilmenite. 

Titanium Alloy Manufacturing Division of National Lead Co. 
(Skinner mine), Duval County, produced both ilmenite and rutile 
ie South Jacksonville; the company was the largest producer of 
rutile. 

Florida Minerals Co. (Vero mine), Indian River un at ce 
both ilmenite and rutile. Rutile Mining Co. of Florida (Jacksonville 
mine) did not produce any titanium concentrates during the year, but 
made shipments of rutile from stocks. 

A Florida Supreme Court decision gave Coasta] Petroleum Corp., 
a wholly owned subsidiary of Coastal Carribean Oils, Inc., rights to 
all minerals under the company’s drilling leases, covering about 4.5 
million acres. The decision upheld a prior action, early in the year, 
of the District Court of Appeals in Tallahassee which denied a State 
of Florida contention that State drilling leases excluded rights to 
metallic minerals. The position of Coastal Petroleum was that its 
leasehold interests gave it claim to all minerals, including not only 
oil, gas, and sulfur, but also metallic minerals such as ilmenite, rutile, 
and zircon. 

Zircon.—F lorida for the 21st consecutive year ranked first in the 
Nation in zircon production. Output was slightly under 1959, but 
value increased 6 percent. E. I. du Pont de Nemours $ Co., Inc., the 
largest producer, recovered and sold zircon from its Trail Ridge and 
Highlands operations, for use in refractories and foundries. Tita- 
nium Alloy Manufacturing Division of National Lead Co. (Skinner 
mine), Duval County, recovered and sold zircon. Florida Minerals 
Co. (Vero mine), Indian River County, recovered zircon as a by- 
product of rutile and ilmenite mining. 

Columbia-National Corp., the only producer of zirconium sponge in 
the Southeast, which had closed in December 1959, reopened its Pensa- 
cola plant to supply a contracted 700,000 pounds per year of zirconium 
sponge to AEC. The plant had been closed pending corrosion tests 
on the metal. 

MINERAL FUELS 


Natural Gas.—Production of natural gas, all from Sunniland field, 
Collier County, decreased 12 percent from 1959. Houston Texas Gas 
& Oil Corp., a division of the Houston Corp., was authorized by the 
Federal Power Commission to spend $16 million to build 235 miles of 
sales laterals and to boost its compressor capacity by 30,000 horse- 

wer. The company, which owned a transmission line from Baton 

ouge, La., to Miami, planned to increase its maximum deliveries by 

93 million cubic feet per day, and transport the gas into Florida for 

sale to 21 new customers for resale purposes, to 11 new consumers, 
615629 —61— —19 
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and to 1 existing company at a new location. New companies to 
be supplied included two electric power companies, Florida Power 
Corp., St. Petersburg, and Florida Power and Light Co., Miami, and 
the U.S. Phosphoric Products Division of Tennessee Corp. for use as 
the raw material in a 350-ton-per-day ammonia plant under 
construction at Tampa. 

Peat.—Florida ranked second in the Nation in peat production, mov- 
ing up from third in 1959. Total output from seven producers in 
four counties was 39,000 tons valued at $162,000, an increase of 14 per- 
cent in tonnage and 3 percent in value over 1959. Putnam County 
was first in production, followed by Hillsborough, Orange, and Palm 
Beach, in order of output. Two types of peat, humus and reed-sedge, 
were produced chiefly for soil improvement. 

Petroleum.—Preliminary crude petroleum production, from 11 pe 
all in Sunniland field, Collier County, and all operated by Humble Oi 
& Refining Co., decreased from 424,000 barrels in 1959 to 368,000 
barrels in 1960, a 13-percent decline. Cumulative production through 
1959 totalled 6.5 million barrels. 

The U.S. Supreme Court handed down a formal order setting the 
seaward boundary of Florida and providing the State with constitu- 
tional authority to control the leasing of submerged land seaward for 
10.5 miles into the Gulf of Mexico. The Court ruled that Florida was 
entitled to a 3-marine-league belt under the gulf, as described in the 
State's 1868 constitution, and upheld Florida's contention that Con- 
gress approved such a 3-league boundary for Florida after its 
admission into the Union. 

Coastal Production Co. was formed as a wholly owned subsidiary 
of the Houston Corp., St. Petersburg, for the purpose of participating 
in exploration and production along the route of natural gas lines 
operated by the company's subsidiaries, Coastal Transmission Co. and 
Houston Texas Gas & Oil Corp. 

The 23 Federal leases, tofaling 132,400 acres, in the Marquesas area 
off Florida failed to yield production. Exploration on the leases, 
acquired jointly by The California Co. and Gulf Oil Corp. in 1959, was 
conducted during 1960. A 15,294-foot test well, the Gulf-Calco No. 1 
OCS, was plugged and abandoned in April. The company began 
drilling on tract OCS-44, using a floating vessel, and planned to do 
additional core drilling during 1961. Application for the first dee 
test off the west. const was made to the State, on State Lease 294—B, 
4 miles off La Costa Island, Lee County. The test was to be drilled 
jointly by the California Co. and Coastal Petroleum Co. Mobile Oil 
Co. completed a dry hole and abandoned a 12,525-foot wildcat in 
Santa Rosa County, about 10 miles south of the Alabama line and 
50 miles southeast of the Citronelle field in Alabama. The decision 
to drill came after nearly 2 years of geophysical and geological studies 
covering 235,000 acres in western Florida and southern Alabama. 

Florida Southern Oil Co., a subsidiary of Frontier Refining Co., 
Jacksonville, exercised its option to buy a 100-acre tract near Drum- 
mond Point, and began construction of a $15 million refinery, ex- 
pected to be completed by late 1961. The company signed a long-term 
contract with U.S. Oil of Louisiana, Inc., for 10,000 barrels per day 
of crude oil with deliveries scheduled to start July 1969. 
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Gulf Oil Co. announced that construction had begun on a new 
petroleum and products terminal on Drummond Point near Jack- 
sonville, that would cost $3.5 million and be completed late in 1961. 
The company also completed expansion of its multi-State division 
office in Jacksonville, at a cost of $1 million. 


REVIEW BY COUNTIES 


Mineral production was recorded in 41 of 67 counties, 3 more than 
in 1959. Polk, Dade and Hillsborough, in order of value, were again 
the three leading mineral-producing counties. Polk County furnished 
43 percent of the total mineral production value, Dade furnished 13 
percent, and Hillsborough 12 percent. Other important mineral pro- 
ducing counties, in ler of value, were Hernando, Clay, Flagler, 
Gadsden, and Broward, each having a total value of more than $5 
million, and Citrus and Duval Counties, having values over $2 mil- 
lion, each. Crushed limestone was produced in 20 counties; sand and 
gravel in 12; phosphate rock and crushed oystershell in 6; clay in 5; 
titanium concentrates, lime, and peat in 4; and perlite and vermic- 
ulite were processed in 3 counties, each, zircon in 3 and cement in 2. 
The county with the largest percentage increase in value during the 
year was Taylor with 154 percent over 1959. Of the leading 10 
counties, Sumter, Polk, and Hernando had the greatest increases in 
mineral production value, 17, 7, and 7 percent, respectively, over 1959; 
total mineral production value of these 10 counties was $163.2 million, 
92 percent of the total State value. 

Alachua.—Total value of mineral production increased 62 percent 
over 1959. Listed in order of output, the Newberry Corp. (Newberry 
Corp. quarry), Williston Shell Rock Co. (Buda and Haile quarries), 
Ocala Lime Rock Co. (Haile quarry), and W. & M. Construction Co., 
Inc. (Norfleet quarry), a new quarry in the county, crushed limestone 
for use in concrete, as roadstone and screenings, and for agriculture. 
Eighty-nine percent of the total tonnage was transported by railroad 
and eleven percent by truck. 

Bay.—Taylor Sand Co. (Taylor mine) and Cato Sand Co. (Mill 
Bayou D produced building and paving sand; all of the sand was 
transported by truck. 

Broward Broward County ranked eighth in value of mineral pro- 
duction, for the second consecutive year, and was third in stone out- 
put. Crushed stone decreased 25 percent in quantity and 17 percent 
in value compared with 1959, the record year. Sand and gravel out- 
put increased over 400 percent in tonnage and value, a new record. 

en companies crushed limestone at thirteen quarries; a new quarry 
reporting for the first year was R. H. Wright, Inc. (Green quarry). 
The three leading quarries, in output, were Hollywood quarries 
(Broward County quarry), Maule Industries, Inc. (Prospect quarry) 
and R. H. Wright, Inc. (Green quarry). Meekins, Inc. operated 
three quarries (Oakland Park No. 5, Hollywood No. 1, and Deerfield 
No. 4 quarries); R. H. Wright operated two quarries (Green and 
Wright quarries). Broward County Highway Department crushed 
limestone for use in its road construction program. Crushed lime- 
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TABLE 9.—Value of mineral production in Florida, by counties! 


1960 Minerals produced in 1960 in order of value 


Limestone. 

Sand and gravel. 

Limestone, sand and gravel. 

Limestone, phosphate rock, miscellaneous clay. 
Ilmenite, zircon, staurolite, miscellaneous clay. 
Petroleum, limestone, natural gas. 

Limestone, phosphate rock. 

Cement, limestone, sand and gravel, lime. 
Rutile, ilmenite, oystershell, zircon. 

Sand and gravel, 

Cement, limestone. 

Fuller's earth, sand and gravel, miscellaneous clay. 
Phosphate rock. 

Sand and gravel. 

Magnesium compounds, lime. 

karne tout: 


O. 

Cement, phosphate rock, oystershell, peat, gem- 
stones. 

Rutile, ilmenite, zircon, limestone. 

Limestone. 

Sand and gravel. 

Limestone, oystershell. 

Sand and gravel. 

Limestone. 

Limestone, oystershell. 

Limestone, lime. 


$1, 030, 731 
2) 


Limestone, peat. 

Limestone. 

Oystershell, marl, limestone. 
Phosphate rock, sand and gravel. 
Sand and gravel, kaolin, peat. 
Limestone. 

Sand and gravel. 

Limestone, 


Lime. 
Sand and gravel. 
Oystershell. 


(?) 
82, 505, 651 
176, 920, 000 


1 The following counties are not listed because no production was reported: Baker, Bradford, Brevard, 
Calhoun, Charlotte, DeSoto, Dixie, Franklin, Hamilton, Hardie, Highlands, Holmes, Jackson, Jefferson, 


Liberty, Madison, Martin, Nassau, Okaloosa, Okeechobee, Osceola, Santa Rosa, Seminole, Union, Wa- 
kulla, and Washington. 


it PUE withheld to avoid disclosing individual company confidential data; included with *'* Undis- 
uted.” 


stone was used chiefly for concrete, roadstone, and screenings and was 
transported pm by truck. Florida Siliea Sand Co., Inc. 
Mofa mine) and Davie Sand Corp. (Ft. Lauderdale mine) pe 
uced sand for building and fill purposes, respectively. Dade-Bro- 
ward Rock Co. (Opa Locka mine) produced e sand and 
gravel. All three sand and gravel producers reported for the first 
ear. 
d Citrus.—Citrus County ranked ninth in value of mineral production. 
Crushed limestone output decreased slightly from 1959 due to de- 
creased requirements for stone used in cement. General Portland 
Cement Co. (Citrus County quarry) crushed limestone and mined 
miscellaneous clay for use in manufacturing cement. Colitz Mining 
Co. (Blue River quarry) produced limestone for concrete, roadstone, 
and screenings; Crystal River Quarries, Inc. (Crystal River quarry), 
for agricultural purposes. Both Colitz and Crystal River were new 
operations reporting for the first year. 
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Kibler-Camp Phosphate Enterprise (Enterprise mine) the only 
hard-rock phosphate producer in the State, mined 77,000 tons of phos- 
phate rock valued at $670,000; tonnage decreased slightly, but value 
increased over 1959, 

Soft-rock phosphate was produced at five mines by five companies; 
total output decreased 5 percent in quantity and increased 4 percent 
in value over 1959. Producers in order of output, were Sun Phos- 
E Co. (Dunnellon mine), the largest ney ice in the State, Soil 

uilders, Inc. (Mincoll mine), Kellogg Co. (Kellogg mine), Camp 
Phosphate Co. (Hernando mine) and Superior Phosphate Co. (Bar 
mine). Allofthe phosphate rock was used for agricultural purposes 
and as & feed additive. 

Clay.—Clay County ranked fifth in value of mineral production, 
moving up from sixth in 1959. "Total mineral production value in- 

5 percent over 1959, due principally to increases in ilmenite, 
zircon, and staurolite production. E. I. du Pont de Nemours & Co. 
Inc. (Highland and Trail Ridge mines) produced ilmenite, zircon and 
staurolite; ilmenite and staurolite output increased 11 and 4 percent, 
respectively, and zircon output decreased slightly from 1959. 

olite Corp., a subsidiary of Southern Lightweight Aggregates Co. 
(Russell mine) mined miscellaneous clay for producing aggregate for 
use in structural concrete and masonry. The company was listed in 
1959 as the Florida Solite Corp., but changed its name to Solite Corp. 
in 1960. The company is in its second year of operation in the State. 

Collier.—Collier County was the only county reporting petroleum 
and natural gas production. All of the output came from Sunniland 
field. Production of petroleum decreased 18 percent and natural gas 
production 12 percent from 1959. 

Industrial Limerock, Inc. (Sunniland quarry) and Sunniland Lime- 
rock Co. (Sunniland quarry) crushed limestone for concrete, road- 
stone and screenings; total output was 2 percent less than in 1959. 
Sixty-four percent of the stone was transported by truck and 36 per- 
cent by railroad. 

Columbia.—Loncala Phosphate Co. (Fort White mines), mined soft- 
rock phosphate which was processed at its Lake City Junction plant; 
tonnage and value more than doubled over 1959. The material was 
used primarily for agricultural purposes and as a livestock-feed 
additive. 

Limestone Products, Inc. (Columbia City quarry), a new operation 
reporting for the first year, crushed limestone for concrete, road- 
stone, and screenings. 

Dade.—Dade County was second in value of mineral production for 
the second consecutive year; total value of mineral production in- 
creased one percent over 1959. The county led the State for the third 
consecutive year in crushed stone output; 13 companies operated 18 
ques The three leading producers were Ideal Crushed Stone 

. (Dade County quarry), Maule Industries, Inc. (Red Road, 
Tropical, and Homestead quarries), and Oolite Crushed Stone Co. 
(Richmond quarry). Stone production was 7.7 million tons valued 
at $9.7 million: New producers, reporting for the first year, were 
A. J. Capeletti, Inc. (Pennsuco quarry), Joe Daniel, Inc., division of 
A. J. Capeletti, Inc. (Joey quarry), Harry C. Delaney, Inc. (Peterson 
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quarry), and R. H. Wright, Inc. (Meekins quarry). Dade County 
Highway Department reported for the first year since 1948. 

Lehigh Cement Co. on mill) and General Portland Cement 
Co. (Everglades mill) both produced masonry and portland cement. 
Both companies crushed limestone for use in fay ete cement. 
Total masonry and portland cement output declined for the first year 
since production began in 1958. Portland cement decreased 6 percent 
in quantity and 5 percent in value below 1959; masonry cement de- 
clined 3 and 2 percent, respectively. 

Sand and sg output and value more than doubled over 1959 and 
was higher than any year since 1954. Total output was 712,000 tons 
valued at $530,000. Sand producers, in order of output, were Sample 
Rock Co., Inc. (Opa Locka mine), fill sand; Des Rochers Sand Co., 
Inc. (Cape Florida mine), paving sand; and Sand Lake Development 
Co. (Miami mine), reporting production for the first year since 1955. 
Golden Brown Soil Co. (Miami mine) produced sand for fill and lawn 
dressing and paving gravel. 

The city of Miami (Hialeah limekiln) produced 23,000 tons of 
ee valued at $244,000, for use as a water-softening and puri- 

cation agent in its municipal waterplant. Output and value in- 
creased 6 percent over 1959. 

Perlite, Inc., Hialeah, expanded perlite produced in Western States, 
for use in concrete, building plaster, and soil conditioning. 

Duval.—Duval County was 10th in value of mineral ae 
total value increased 1 percent over 1959. Titanium Alloy Manu- 
facturing Division of National Lead Co. (Skinner mine) produced 
and shipped ilmenite, rutile, and zircon. Zircon shipments by the 
company increased 2 percent over 1959. A small amount of monazite 
also was produced but none was shipped during the year. Rutile 
Mining Co. of Florida (Jacksonville operation) ceased mining in 1958, 
but made shipments in 1960 from stocks, although at a reduced rate 
from 1959. 

White Shell Corp. (White Shell plant) produced 36,250 tons of 
crushed oystershell valued at $523,000, for use as poultry grit; ton- 
nage decreased 10 percent and value 8 percent under 1959. 

'ennessee Products & Chemical Corp. expanded perlite produced 
in Western States, at its plant near Jacksonville, for use in building 
plaster; tonnage and value remained the same as in 1959. Zonolite Co. 
exfoliated vermiculite at its plant near Jacksonville, using material 
mined by the company at deposits in South Carolina and Montana. 

United States Gypsum Co. calcined gypsum at its plant near Jack- 
sonville for use in manufacturing building products. The company 
completed a new plant to produce paper used in the manufacture of 
its M at the Jacksonville plant. 

aiser Gypsum Co. of Oakland, Calif., exercised its option to pur- 
chase 34 acres near Jacksonville for the construction of & $3 million 
gypsum-products plant, expected to be completed in 1961. 

niversal Atlas Cement Co., division of United States Steel Co., 
secured options on three sites along the eastern seaboard for cement 
distributing stations. One of the sites was near Jacksonville. 

Florida Southern Oil Co., a subsidiary of Frontier Refining Co., 
Jacksonville, exercised its option to purchase a 100-acre tract near 
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Drummond Point, and began constructing a $15 million refinery, 
expected to be completed in late 1961. The company signed a long- 
term contract with U.S. Oil of Louisiana, Inc., for 10,000 barrels of 
crude oil per day, with deliveries to start in July 1962. 

Escambia.—Sand and gravel, the only mineral commodity produced 
in the county, decreased 19 percent in quantity and 12 percent in value 
under 1959. Ward Gravel Co. (Century mine) and Campbell Sand 
and Gravel Co. (Flomaton mine) produced building sand and gravel; 
Clark Sand Co. (Pensacola mine) produced building sand only. 
Total output of the three mines was 387,000 tons valued at $357,000; 
about 95 percent of the material was pm 66 percent was trans- 
ported by railroad, and the remainder by truck. 

Flagler.—Flagler County ranked sixth in value of mineral produc- 
tion, dropping from fourth place in 1959, as output of masonry and 

rtland cements and crushed stone used in the manufacture of cement 

eclined. Portland cement output decreased 15 percent in quantit 
and 14 percent in value; masonry cement decreased 16 percent in bot 
quantity and value, and crushed stone output decreased 15 percent in 
quantity and 16 percent in value from 1959. Masonry and portland 
cements were manufactured by Lehigh Portland Cement Co. at its 
Bunnell mill; crushed stone was produced at its Coquina quarry. 
Shipments of cement from the Bunnell plant decreased for the second 
successive year. 

Gadsden.—F lorida, and Gadsden County, ranked first in the Nation 
in production of fuller’s earth; the county, for the third year, ranked 
seventh in the State in total value of mineral production. Output of 
fuller’s earth reached a new high; total production by three com- 
panies was 252,000 tons valued at $6.4 million, an increase in tonnage 
and value of 3 percent over 1959, the previous record year. Producers, 
m order of output, were Minerals and Chemicals Philips Corp. (La 
Camelia mine), Floridin Co., Inc. (Quincey mine which was acquired 
oy poy Vani Glass Sand Co. in 1959), and Magnet Cove Barium 

rp. (Havana mine). About midyear, Minerals & Chemical Corp. 
ES Brothers, Inc., merged to form Minerals and Chemicals 

ilips 1 

Florida Cal Co. (Chattahoochee mine) mined 213,000 tons of 
sand and gravel valued at $357,000; only the sand was processed. 
Both sand and gravel were transported equally by railroad and truck 
50 percent, each. Brundydge Sand Co. (Havana mine) produce 
10,000 tons of sand valued at $7,000. 

Appalachee Correctional Institute (Chattahoochee mine), produced 
miscellaneous clay for use in manufacturing brick. 

Gilchrist.—Loncala Phosphate Co. (Mona mine), the only mineral 
producer in the county, mined and processed soft-rock phosphate; 
output increased 64 percent and value 70 percent over 1959 the largest 
increase since 1953. 

Glades.—Caloosa Industries, Inc. (Ortona mine), a subsidiary of 
Lykes Bros., Tampa, mined building sand, all of which was trans- 
ported by truck. The company, reporting for the first year, was the 
ier er pon inthe county. 

—Michigan Chemical Corp. producea magnesium compounds 
from sea water near Port St. Joe. Tonnage and value of refractory 
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and caustic-calcined magnesias increased considerably in 1960, the first 
full enr of operation. The oxide was used by the plastic, refractories, 
fertilizer, chemical, paper, glass, and petroleum industries. In addi- 
tion to magnesia, the company produced quicklime at its Port St. Joe 
limekiln for use in paper, chemical, and other industrial uses. 

Hendry.—Caloosa Rock Corp. (La Belle quarry) crushed limestone 
for concrete aggregate, roadstone, and screenings. The company, in 
its third year of operation in the county, increased tonnage 51 percent 
ite me 108 percent over 1959. All of the stone was transported 

y truck. 

Hernando.—Hernando County ranked fourth in value of mineral 
production, moving up from fifth in 1959; value was 7 percent higher 
than in 1959. The county ranked second in output of crushed lime- 
stone, moving up from third in 1959; a record 5.4 million tons valued 
at $8.9 million was produced, increases of 11 percent in tonnage and 
T percent in value over 1959. Seven companies crushed limestone at 
seven quarries; two of the three leading crushed-limestone producers 
in the State, Florida Rock Products Co. (Lansing quarry) and Camp 
Concrete Rock Co. (Gay quarry) were first and second, respectively, 
in output. Other producers: in order of output, were Brooksville 
Rock Co. (Broco quarry), Lansing Rock Co. (Brooksville quarry), 
Aripeka Limerock Co., Inc. (Aripeka quarry), William P. McDonald 
Corp. of Florida (Cowrock quarry), and Hernando Limerock Co. 
(Brooksville quarry), a new operation reporting for the first year. 

Hillsborough.—Hillsborough County, for the second consecutive 
year, ranked third in value of mineral production, led the State in 
production of crushed oystershell, and was second in peat. General 
Portland Cement Co. (Tampa mill) manufactured portland and ma- 
sonry cements; portland cement shipments decreased 3 percent in 
quantity and 1 percent in value; masonry cement shipments decreased 
36 percent in quantity and 35 percent in value. American Cyanamid 
Co. (Sydney mine) and the American Agricultural Chemical Co. 
(Boyette mine) produced land-pebble phosphate rock; combined mar- 
ketable production decreased 7 percent in quantity but increased 3 per- 
cent in value over 1959. 

Bay Dredging & Construction Co. (State Lease No. 639) crushed 
oystershell for use as roadstone, concrete, and poultry grit; output in- 
creased 17 percent in quantity and 5 percent in value, making 1960 a 
record year for the company. A small amount of agatized coral, as 
gem stone material, was collected by Robert Morgan in the Tampa 
Bay area. 

Holmes Nurseries (Tampa), Ruth C. McKissick (Limona), and 
F. E. Stearns’ Peat (Val Rico) produced both reed-sedge and humus- 
tvpe peat. F. E. Stearns pulverized its product using a company- 
designed pulverizer. The county ranked second to Putnam in total 
peat. production. 

Indian River.—Florida Minerals Co. (Vero mine), mined beach 
sands and recovered ilmenite, rutile, and zircon. Ilmenite output in- 
creased 8 percent in quantity but value decreased from 1959. Zircon 
and rutile output decreased slightly. The Indian River County High- 
way Department crushed limestone for use in road building, for the 
first year. Airlite Processing Corp. of Florida, expanded perlite ob- 
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Leoa — Three companies mined building sand at three locations: 
total production was ¿2.000 tons valued al $111.00, an increase of 39 
percent In quantity and 46 percent in vaiue over 1959, Producers in 
order of output. were Asa Mage Sand Co. (Nortleet mine), Middle 
Florida Sand Co. (Tallahassee mine). and Johnson Sand Co. (Nor- 
fleet mine). All of the sand was processed and was transported by 
truck. 

Levy.—F ive companies crushed limestone from five quarries for use 
as concrete, roadstone. and screenings, and for agricultural purpose 
total output was 414.2 tons valued at $184.00. a decrease of 3 
percent in tonnage and 5 percent 1n value below 1959, the lowest. re- 
corded output since 1954. Producers. listed in order of output, were 
United Limerock Co. (Williston quarry), Dixie Lime Products Co. 
(Lebanon quarrv). Levy County Lime Rock Co. (No. 1 muse and 
Ralph Swiney (Miller quarry ). reporting for the first vear. The stone 
was transported 57 percent by railroad and 43 percent by truck. 

Manatee.—Southern Dolomite Co. (Palmetto quarry) crushed lime- 
stone for agricultural purposes and transported it bv rail and truck: 
tonnage and value both decreased from 1959. Bradenton Dredging 
and Shell Co. (Lease No. 61) crushed ovstershell for conerete and 
roadstone; output decreased considerably below 1959. 
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Marion.—Three companies and one noncommercial producer crushed 
limestone at five quarries; output decreased 8 percent in quantity and 
23 percent in value under 1959. Producers, in order of output, were 
Dixie Lime Products Co. (Plant No. 3 quarry), Ocala Lime : 
(Kendrick quarry), and er Lime and Mfg. Co. (Kendrick and 
Martin quarries). The material was used for concrete, roadstone, 
and agricultural purposes and was transported 62 percent by railroad, 
22 percent by truck, and 16 percent by water. The Marion Count 
Highway Department, reporting for the first year since 1949, crush 
limestone for use in its road program. Dixie Lime Products Co. 
(Ocala No. 1 umen) produced quicklime for building and chemical 
purposes; tonnage and value increased slightly over 1959. 

onroe.—Charley Toppino &nd Sons, Inc. (Stock Island quarry) 
crushed limestone for use in concrete block, y-mixed concrete, and 
fill; output increased 55 percent over 1959. R. H. Wright, Inc. 
(HDSSF quarry), a new producer, crushed limestone for concrete, 
roadstone, and screenings. All stone was transported by truck. 

Orange.—The county was third in peat production; Daetyler Peat 
mine do and Raymond Johnson (Apopka) produced 8,521 
tons of humus and reed-sedge peat; output decreased 3 percent from 
1959. The peat was used primarily as a soil conditioner. No other 
mineral commodities were produced in the county. 

Palm Beach.—The county ranked fourth in peat production; Latham 
Farms (West Palm Beach) produced peat for use as a soil condi- 
tioner; tonnage and value increased over 1959. Belle Glade Rock Co. 
(Belle Glade quarry) crushed limestone for concrete, roadstone, and 
screenings; output decreased considerably from 1959. Palm Beach 
County Highway Department, the largest noncommercial producer 
of crushed limestone in the State, crushed 173,000 tons valued at 
$96,000, for highway use. 

Pasco.—Camp Concrete Rock Co. (Ivy quarry) and Port Richey 
Mining Corp. (Hudson quarry), a new producer, crushed limestone 
for concrete, roadstone, and screenings. mbined output of the two 
companies increased county output 26 percent in tonnage and 55 per- 
cent in value over 1959. All of the material was card be 
truck. 

Pinellas.—Benton and Co. (Lease No. 460) dredged and crushed 
oystershell for use in concrete and road material; output decreased 53 

ercent in quantity and 42 percent in value from 1959. Seminole 
Shell Co., Inc. (Dunedin quarry), the only marl producer in Florida, 

roduced marl for use as a filler, and reported: for the first year. 
Pinellas County Highway Department, which reported for the first 
time, crushed limestone for use in roadbuilding. 

Polk.—Polk County led in mineral production value, and established 
anewrecord. Thecounty furnished 43 porni of the total State value, 
$76.8 million compared with $65.8 million in 1959, an increase of 17 
percent. The increase was due to expanding output of phosphate rock 
and continued sand and gravel production. Marketable land-pebble 
phosphate-rock output came from 12 mines operated by 8 companies 
established a record high. Output totaled 11 million tons valued at 
$74.6 million, an increase of 8 percent in quantity and 18 percent in 
value over 1959. The three leading county producers, in order of out- 
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ut, were International Minerals & Chemical Corp. (Achan and 
Ñ oralyn mines), Virginia-Carolina Chemical Corp. (Clear Springs 
and Homine mines), and American Agricultural Chemical Co. (South 
Pierce mine). Other companies operating in the om were Ameri- 
can Cyanamid Co. (Orange Park mine), Swift and Co. (Varn and 
Watson mines), Davidson Chemical Co. Division of W. R. Grace Co. 
end Lake and Clark-James mines), Armour Agricultural and 
emical Co. (Armour mine) and Smith-Douglass Co., Inc. (Tenoroc 
mine). New plants and major expansions of existing facilities high- 
lighted the ndustey in the county in 1960. International Minerals & 
Chemical Corp. Bartow, announced plans for a new $1 million calcin- 
ing plant at Noralyn to process material for Electric Reduction Co., 
Toronto, Ontario, Canada. The company installed new equipment 
designed to contro] both liquid and gas wastes in chemical processin 
of phosphate rock. Virginia-Carolina Chemical Co., Bartow, triple 
the superphosphate capacity of its Nichols plant, as par of a $10 
million expansion program, and completed a new $1 million flotation 
pan at the Clear Springs mine. The company sold its interest in 
ulfcoast Transit Co. and Mid-South Towing Co., phosphate rock 
and coal haulage companies. American Agricultural Chemical Co., 
Pierce, began constructing a new washer at Palmetto, with completion 
scheduled for 1961. American Cyanamid Co., Brewster, acquired 
approximately 3,500 acres of phosphate-rock-bearing land during the 
year and expanded its phosphoric acid plant to 200,000 tons per year. 
The company installed. a large chain mill and scrubber in 1ts triple 
superphosphate building. Swift and Co., Bartow, announced an in- 
crease of its phosphoric acid capacity that would double output. 
Davison Chemical Eo. Division of W. R. Grace Co. closed its Pauway 
No. 4 mine near Lakeland and opened a new mine, the Clark-James. 
The company also completed its new 400-ton-per-day sulfuric acid 
plant, expanded its phosphoric acid facilities, and installed pollution 
control equipment. Armour Agricultural Chemical Co., Fort Meade, 
announced that construction would begin in 1961 on a new phosphoric 
acid and triple su hosphate facility, estimated to cost $10 million. 
Smith-Douglass Co., nc., Plant City, perfected a new phosphate ore- 
flotation process that demonstrated savings in equipment and opera- 
tion costs. 

Polk County was the leading sand and gravel producing county and 
mined 3.1 million tons of sand valued at $2.3 million. This was 45 per- 
cent of the State output, and a decrease of 8 percent in tonnage and 5 
percent in value below 1959. 'Ten companies produced sand from 10 
mines. The three leading producers of sand and gravel in the State, 
all in Polk County, in order of output, were Mammoth Sand Co. 
(Lake Wales mine), Pembroke, Standard Sand Co. (Standard mine) 
Davenport, and Oak Ridge Sand Co. (Achan mine) near Mulberry. 
Most of their output was used for building and paving purposes. 
Other producers, also listed in order of output, were Gall Silica Sand 
Co. Inc. (Lake Wales mine), Lake Wales Independent Sand Co. 
(Independent mine), Lake Wales Concrete Sand Co. (Lake Wales 
mine), MacCalla Bros. (Polk County mine), Waverly Road Sand Co. 
(Winter Haven mine), Davenport Sand Co. (Polk County mine), and 
Superior Sand Co. (Winter Haven mine), a new company reporting 
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for the first year. Ninety-nine percent of the sand was processed; 96 
percent was transported by railroad and 4 percent by truck. 

Putnam.—The county ranked first in peat production, and second in 
sand and gravel production for the third consecutive year. Sand out- 
put totaled 955,000 tons valued at $824,000, a 23-percent decrease in 
tonnage and 18-percent decrease in value from 1959. Eight companies 
produced building, paving, glass, or fill sand at eight mines, two more 
than in 1959. Produce in order of output, were Diamond Inter- 
lachen Sand Co., Inc. (Interlachen mine) ; All-Florida Sand Co. (In- 
terlachen mine); Keuka Sand Co. (Putnam County mine); Edgar 
Plastic Kaolin Co. (Edgar mine) ; Southern Materials Co. of Florida 
(Putnam Hall mine), a new company reporting for the first year; 
Keystone Sand Co. (Grandin mine) ; Chesser and Strickland Sand Co. 
(Hollister mine), new in 1960; and United Clay Mines Corp. (Crossley 
mine). Ninety-five percent of the sand was processed ; 50 percent was 
transported by truck and 50 percent by railroad. 

Kaolin was produced by Edgar Plastic Kaolin Co. (Edgar mine) 
and United Clay Mines Corp. (No. 4 mine) ; quantity and value 
decreased 2 and 7 percent, ectively, below 1959; the clay was used 
in pottery, stoneware, floor and wall tile, and clay crucibles. 

tnam County ranked first in peat output, up from third in 1959. 
Glen Saint Mary Nurseries Co. (Glen Saint Mary) and Troxlers Peat 
Co. (Florahoma) mined 13,850 tons of humus peat for use as a soil 
conditioner; output increased 128 percent over 1959, establishing a 
record high for the county. 

St. Johns.—Phillip McLeod (St. Johns County quarry) resumed 
limestone crushing after an absence of 1 year; quantity and value were 
about the same as in 1958. The stone was used for concrete, roadstone, 
and screenings and was transported by truck. 

St. Lucie.—Fort Pierce Sand and Material Co. (Pierce mine oper- 
ated by Dixie Sand Co. in 1959), mined paving sand; tonnage and 
value more than trebled over 1959. None of the sand was processed 
and all was transported by truck. 

Sarasota.—F lorida Dolomite Co. (Sarasota quarry) resumed crushed 
limestone production for agricultural purposes, after an absence of 1 
Sa tonnage increased 8 percent and value 15 percent over 1958. 
: ifty per of the stone was transported by railroad and 50 percent 

truck. 

" Sumter.— Three companies crushed limestone at three quarries, for 
concrete, roadstone, and agricultural purposes; total output increased 
32 percent in quantity and 56 percent in value over 1959, Quality Lime 
Products Co. (Sumterville quarry), the largest producer in the county, 
and Nobleton Rock Co. (Nobleton quarry) crushed limestone for road- 
stone and concrete; Peacock Lime Rock Co. (Wildwood quarry) 
crushed limestone for agricultural] uses and reported for the first year. 
us une was transported 69 percent by railroad and 31 percent by 

ruck. 

Suwannee.—Florida Rock Products Corp. (Suwannee quarry) and 
Live Oak Stone Co. (Live Oak quarry) crushed limestone for road- 
stone, concrete, and screenings. Live Oak'squarry was sold to Florida 
Rock Products Corp. Division of Shands and Baker, about midyear 
and Live Oak Stone Co. began operating on adjacent property. m- 


THE MINERAL INDUSTRY OF FLORIDA 293 


bined output of the two operations increased 91 percent in quantity and 
70 percent in value over 1959. 

Taylor.—Taylor was the largest lime producing county. Buckeye 
Cellulose Corp. (Foley limekiln) produced 97,000 tons of quicklime 
for use in its own paper plant for water purification and causticizing. 
The company in its second year of operation, announced plans for 
increasing plant output of bleached kraft and dissolving pulps by 
33,000 tons per year, 13 percent above 1960 capacity. It was antici- 
pated that lime needs of the captive operation would increase 
accordingly. 

Volusia.—W hite Sand and Materials Co. (New Smyrna Beach mine) 
produced building sand, and produced gravel for the first year since 
1955; total tonnage and value decreased from 1959. Houser Concrete 
Co. (Deland mine) produced a small amount of building sand and 
reported for the first year since 1955. 

bios Towing and Dredging Co. (Lease No. 753), the third 
largest oystershell producer in the State, crushed oystershell for use in 
concrete, roadstone, and screenings. Output increased 33 percent over 
1959 and was larger than any year since 1957. 
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UBSTANTIAL increases in the production value of barite, 
kaolin, and stone and smaller increases in cement, fuller's earth, 
miscellaneous clay, scrap mica, peat, and sand and gravel, car- 

ried Georgia’s 1960 mineral production to a new ae of $91.2 million, 
6 percent above 1959. Decreases in output of feldspar, sheet mica, 
talc, coal, bauxite, iron ore, iron oxide pigments, and manganese 
ores were more than offset by the gains of the other minerals. 

Clays comprised 44 percent of the State’s total production value; 
stone, 41 percent; sand and gravel, 3 percent; other nonmetals, 
11 percent; and coal, peat, and metals, slightly more than 1 percent. 

ong the States, Georgia led in the output of kaolin, marble, and 
crude iron oxide pigments and was second in fuller’s earth, third in 
barite and mica, and fourth in feldspar. 


TABLE 1.—Mineral production in Georgia * 


A es L VJL, CUA A has DAA | ARE | — XJ - —]-—-——————-—----j--—————---- 
————A——— "pomo oo oo opo m 
feet eer ere ee ee wm newer wane wea wme rr 
cagar rra rar rr ee 
rr te woe wwe meteor lI PPP 


ts 
manganiferous ore, mica (scrap) and values indicated 
Dy f00tü0l8 4 oor ensues A reco ui Sand. 10,9070 (idolos 11,181 


AAA AA AAA 86, 262 |------------ 91, 203 


M as measured by mine shipments, sales, or marketable production (including consumption 
ucers). 

1 Weight not recorded. 

3 Less than $1,000. 

* Figure withheld to avoid disclosing individual company confidential data. 
! Total adjusted to eliminate duplicating value of clays and stone. 


rr co 


1 Commodity-indu analyst, Bureau of Mines, Knoxville, Tenn. 
* Director, Geological Survey of Georgia, Atlanta, Ga. 
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FIGURE 1.—Value of clays and stone, and total value of mineral production 
in Georgia, 1935-60. 


Employment and e e Arend in the mineral industries 
was slightly higher than in 1959. Total man-hours worked increased 
from 15.9 to 16.2 million, an increase of 2 percent, and the number 
of men working daily increased from 7,200 to 7,492; however, the 
average active days decreased from 276 to 270. Employment in 
nonmetal mines increased 8 percent, more than offsetting the losses 
in quarries and mills (2 percent), sand and gravel plants (12 percent), 
metal mines (42 percent), and coal mines (40 percent). 

Four fatal accidents were recorded, three in quarries and mills, 
one more than in 1959, and one at sand and gravel mines compared 
with none in 1959. The number of nonfatal accidents declined from 
494 to 364, and the overall injury-frequency rate improved 15 percent. 
As in 1959, no accidents were recorded for coal or metal mines. 
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TABLE 2.—Employment and injuries in the mineral industries 


Men Average Man- 
Year and industry opera- | working | active hours 
tions daily days 


Nonmetal mines......... 80 3, 582 282 | 8,089,463 |.........- 
Quarries and milis....... 66 3, 096 277 
Sand and gravel mines. 35 349 281 | 784,482 |.........- 
Metal mines. ............ 19 153 1221 100,281 AE A A 
ee eae I CU 4 20 154 erre cetus borsa, eM 
TOCA). ...----------0--- 204 7, 200 276 
1960: ! 
Nonmeta! mines. ........ 70 3, 886 280 | 8,697,775 |.........- 
ies and mills....... 72 8,187 2064 
Sand and gravel mines... 39 315 273 
Metal mipes............. 20 92 118 | 87,158 |..........]..........]-........- 
Coal mines............... 2 12 155 | A EM AS A 
Toll. cc 203 7, 492 270 | 16, 211, 914 2 
! Preliminary figures. 


Trends and Developments.—Numerous plant expansions and im- 
provements were recorded in the State's mineral industry in 1960. 
Chattahooche Brick Co. completed its fifth tunnel kiln and increased 
plant capacity 30 percent) Merry Bros. Brick and Tile began con- 
structing the first of two kilns and accessory equipment to cost $4 
milion. Stevens Fire Brick Co. installed new mixing and blending 
equipment and planned to overhaul firing and clay-preparation 
facilities. Bestwall Gypsum Co. began construction of an acoustical 
ceiling tile plant as an addition to its new plant‘ completed in 1959. 
Consolidated Quarries Corp., with crushed granite plants at Lithonia 
and Douglasville, merged with Georgia Marble Co. The new Yates- 
ville granite quarry of Tyrone Rock Products Co. and Georgia Light- 
weight Aggregates Co.'s slate-expanding plant ® at Rockmart were 
described. Numerous improvements and expansions were completed at 
quarries and plants in the Elberton granite district. 

Humble Oil Co. completed drilling the first of two test wells in 
South Georgia; 7 it was the 94th dry hole drilled in the State since 1938. 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Barite.—Primary barite production, after a 2-year decline, increased 
33 percent in tonnage and 26 percent in value. Crushed and ground 
barite were shipped principally for barium chemicals and well-drilling 
muds. Production came from Bartow County. 


* Brick and Clay Record, vol. 816, No. 4, April 1960, p. 74. 

“Pit and Quarry, vol. 53, No. 4, October 1960, p. 80; Rock Products, vol. 63, No. 11, 
November 1960, p. 67. 

5 Rock Products, vol. 63, No. 8, August 1960, p. 96; Pit and Quarry, vol. 53, No. 5, 
November 1960, p. 100. 

* Brick and Clay Record, vol. 136, No. 6, June 1960, p. 90. 

7 Petroleum Week, vol. 11, Nos. 8, 16, 21, 1960. 
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Cement.—Shipments of portland cement were slightly higher than 
in 1959, with a 4-percent increase in value; masonry cement shipments 
were lower in tonnage and value. Out-of-State shipments were 

rincipally to Florida, with smaller tonnages to Alabama and South 

arolina. Marquette Cement Manufacturing Co. produced portland 
and masonry cements at Rockmart; Penn-Dixie Cement Corp. manu- 
factured portland cement at Clinchfield. Marquette completed its 

lant modernization program at Rockmart, and construction of a new 
kiln and other facilities was underway at Penn-Dixie’s Clinchfield 

lant. 
B Clays.—Clay ranked first in value of mineral production and ac- 
counted for 44 percent of the State total, compared with 42 percent 
in 1959. Kaolin production exceeded 2 million tons for the first time, 
tonnage and value increasing 9 and 11 percent, respectively, over 1959. 
Fuller’s earth production was 93,700 tons valued at $1,777,000, a de- 
crease of 6 percent in tonnage but an increase of 3 percent in value. 
Miscellaneous clay was down 1 percent in tonnage and up 2 percent 
in value. 

Georgia led the Nation in production of kaolin and ranked second 
in fuller's earth. Twenty companies mined kaolin in 9 counties; 6 
companies produced fuller's earth in 5 counties (Decatur, Grady, 
Jefferson, Thomas, and Twiggs), and miscellaneous clay was mined 
by 14 companies in 11 counties. The leading kaolin producers were: 

eorgia Kaolin Co., J. M. Huber Corp., Minerals and Chemicals- 
Phillips Corp., and Southerns Clays, Inc. Producers of fuller's earth 
were: Cairo Production Co., Inc., Diversey Corp., Econo-Sorb Co.. 
Georgia-Tennessee Mining and Chemical Co., Milwhite Co., Inc., and 
Waverly Petroleum Products Co. 

Feldspar.—Appalachian Minerals Co. mined feldspar rock from 
several locations in Jasper County and produced flotation concen- 
trate for glass and pottery uses at its mill near Monticello. 

Gem Stones.—A small quantity of asterated quartz and corundum 
were the only gem materials reported in 1960. 

Gypsum.—Bestwall Gypsum Co. (Brunswick plant) and National 
Gypsum Co. (Savannah plant) calcined imported gypsum for man- 
ufacturing wallboard and other gypsum products. 

Mica.—Sheet mica production dropped to the lowest level since 1951. 
Output was 10,200 pounds valued at $88,600 compared with 18.500 
pounds valued at $118.900 in 1959, a decrease of 45 percent in quantity 
and 26 percent in value. Included in the total were 3,150 pounds of 
full-trimmed mica and 4,546 pounds of punch obtained from 78,772 
pounds of hand-cobbed mica. All hand-cobbed and full-trimmed 
mica was sold to the Government through the General Services Ad- 
ministration (GSA) at the Spruce Pine (N.C.) purchase depot. 
Scrap mica decreased 22 percent in tonnage but increased 21 percent in 
value. Output of ground mica was 27 percent below 1959. Scrap 
mica was mined in Cherokee and Hart Counties. Except for a few 
pounds in Cherokee County, all sheet mica came from Hart, Pickens, 
and Upson Counties, 
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TABLE 3.—Kaolin and fuller's earth sold or used by producers, by counties 


1959 1960 
County A 
Short tons Value Short tons Value 
o E oe eee ce eben ee E 1) 1 (1) 1 
Er AA sosdccevocesccssteavecestes (t 6 (1) 6 
EA A A ANA AA EN: 6 a) 
E AAA A A Em e (1) (1) 1 (t 
e AAA 15, 582 $311, 640 17, 325 $300, 
MACON cco codes cca cote Ss a Slane A, A AS 1) 1 
Meriwether RIA AN AA A (n 1) 
Rlehmond.. A A use Socal: 66, 755 487, 759 82, 241 614, 505 
PIO on oe oe A AA A AM 0 T 
THOMAS succ e aA n E E Ma Eee et Fee (1) 1) (1 1 
d. gls ANA AE E E, 1,047,732 | 19, 392, 919 1, 072, 215 21,087, 151 
EU A A 560, 283 9, 244, 089 574, 113 10, 808, 208 
Ai A O O AO 271,882 | 5,242, 161 305, 684 5, 382, 449 
Other counties... LL ccce acc ca eee eec ee eee 77,257 1, 005, 643 163, 348 1, 406, 751 
AR IS, 2, 039, 491 | 35, 684, 211 2, 214, 926 39, 599, 306 


fob dle withheld to avoid disclosing individual company confidential data; included with “Other 
counties.” 


TABLE 4.—Kaolin sold or used by producers, by uses 


rr err | M —— a o | —— er | err | —— M —— fT 


$1, 323, 704 


$18. 52 


Btoneware, including chemical stone- 
io. MM RIDE LDU TR (") (1) (1) 

Art pottery, ete... ll ll Ls l.l (1) 9, 096 143, 438 15. 77 
Floor and wall tile........................ (1) 15, 915 233, 564 14. 68 
Refractories: 

Firebrick and block................... 1, 166, 156 224, 071 1, 550, 171 6. 92 

Fireciay AMA PA A PA 1, 200 5, 580 4.65 

Foundries and stoelworks.............| | 362| 6,545] 1R08]|..........|........-...]-..----- 

Saggers, pins, stilts, and wads......... (1) (0 (1) 
Fillers: 

PANG A cuss E 56%, 583 | 10,523, 764 18. 51 

Paper coating........................- 808, 916 | 17,144, 103 21. 19 

Ru A A A A S 100, 342 1,377,951 13. 73 

Linoleum and oilcloth................ (1) (1) (1) 

Palnt..2.:2 d) x2) vu seipa Fiaa 66, 160 1, 342, 605 20. 29 

Plastics, organic..........-.-.--.----- 899 209, 23. 59 
Chemicals. ...............--.--.-.----.--- 1 (1) (1) 
o A A 53,749 | 1,186, 708 22. 08 
Dtbée A dao ERE EET S EPUM 198,301 | 2,815,095 14. 20 

TOCA) A II IN 1,940, 279 17.51 |2, 121,237 | 37, 822, 255 17. 83 


! Figure withheld to avold disclosing individual company confidential data; included with “Other.” 
3 Includes enameling, glass refractories, zinc retorts and condensers, other refractories, fertilizer filler, 
oo and fungicides, other fillers, portland and hydraulic cements, catalysts, and uses indicated by 
te 
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TABLE 5.—Miscellaneous clay sold or used by producers, by counties 


1960 
County 
Short tons Value 
A E dece EC ee eR, A ae aa Q) 6) 
o A (1) ( 
Crawford A $126 
Kloyd ut a ne e Lu Uo Lo E tI eei cUm (1) d 
Bilton: = creas cu caecos cue coe ca ees (1) ( 
e KA Ta) s A A ee EAN 25, 170 10, 571 
HOUStOn 336 oot a ee ee ae eon (3) Q) 
IÓ li e eon . NEN po He A EA AP 

j| det RU a et MEE ee a e 
Richmond. eo tes (! 

Ls y PA AR D ree ee d a ( 
A NA AA 29, 000 i (1) (q 
Other counties. ........ LLL c Ll Lc 22. 1, 167, 249 : 1, 278, 574 549, 830 

Total. 1.2 ud A Dances cese Ei 1, 312, 749 1, 304, 044 500, 527 


poe withheld to avoid disclosing individual company confidential data; included with ''Other 
coun »9 


Sand and Gravel.—Sand and gravel production increased 15 percent 
in tonnage but only 2 percent in value. Sand production increased 
16 percent in tonnage and 1 percent in value; however, output of 

vel, little changed from 1959, was 10 percent higher in value. 
utput of both paving and structural sand increased 21 percent. All 
other sands, except for fill and railroad ballast, decreased in tonnage 
and value. Twenty-eight companies produced sand only in 22 coun- 
ties, and 5 companies produced sand and gravel in Bibb, Muscogee, 
and Richmond Counties. Brooks, Crawford, Muscogee, Talbot, Tay- 
lor, and Thomas were the principal producing counties. Atlanta 
Sand & Supply Co. (Crawford Co.), Bannockburn Sand Co. (Brooks 
Co.), Brown Bros. (Talbot Co.), Dawes Silica pea Co. 
ae , Effingham, Long, and Thomas Counties), Howard Sand 

., and Taylor Sand Co. (Taylor Co.) were the State's leading 
producers. 
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TABLE 6.—Sand and gravel sold or used by producers, by counties 


1959 1960 
County AAA 
Short tons Value Short tons Value 
BID 2322 da a ELE LS fo (1) (1) (1) 
1 o PEE A uddseMecE eeu d Cc 1) (1) 265, 178 $217, 618 
COSTOS > cuuctasconsnesa alada ias aos (1) 1 (1) (1) 
AA A A A (1) 1 1, 482 3, 334 
Crawilord ooo c2dte oes cure A Gund (1) 1 (1) (1) 
Dé Kalb oes hcp eee o 16, 887 $13, 400 15, 056 10, 400 
DOUQNETLY 22 foie esos oe rias 282, 833 201, 464 173, 724 147, 842 
Doüglis. AAA A A AA 7,028 4, 850 7, 000 5, 000 
A A A () () (1) (1) 
DOr A A A ape EE. 2, 600 3, 000 2, 600 1, 500 
1 A E Cl 9, 051 7, 096 9, 525 9, 525 
A A A seaweed 6 ed 169, 244 124, 174 
o A A emi pu LL 1) (1 (1) , 
Equi o s FE gu 
ODtgOmery. oe ieeueeanecee a 
s o uec eee (i) () t) (d 
RICNMONd 3265 226 esc Sc cee oteete suk eee alli LL LE i (1) (1) l 
Spolding ARA APRI icu O AS E ( O AAA cue EE 
bot. AS A we a RUND eee eL E 334, 282 187, 517 m 6 
Tattnall A A sce eee eee acca (1) ( 1 
jb i4 AE A ÓN 1) 1 363, 500 182, 100 
EKANU sosa a oa , 904 : 7, 488 8, 236 
Thomas. s ote A vou sU A du EE NL d. (1) (!) (!) (1) 
joi) RTT A rr Ka [pcr 2, 500 2, 500 
NAIB. A ecce AN E E AS (1) 1 31, 270 48, 091 
o AA E E 4, 344 , 218 4, 3, 000 
Undistributed...................... ll ell eee 2, 225,141 | 2, 531,578 | 2,285, 252 2, 283, 842 
'Tolll--22: 2 200 8c ies 2,909,070 | 2,981,717 | 3,337,819 3, 047, 162 


EE EUM, withheld to avoid disclosing individual company confidential data,; included with *““Undis- 


TABLE 7.—Sand and gravel sold or used by producers, by uses 


1959 1900 
Use Value Value 
Short tons Short tons 

Total Average Total Average 

per ton per ton 
Structural sand................... 1, 981, 584 | $1,446.211 $0.73 | 2,405,893 | $1,627, 290 $0. 68 
Paving sand.............-...-...- 326, 981 225, 090 . 69 395, 768 281, 629 71 
Railroad ballast sand. ............ (0 (1) (1) 8,787 6, 814 .78 
Other sand and gravel ?........... 600, 505 1,310, 416 2. 18 527,371 1, 131, 429 2.15 
A 2, 909, 070 2, 281, 717 1. 02 3, 337, 819 3, 047, 162 . 91 


d EUR withbeld to avoid disclosing individual company confidential data; included with “Other sand 
an rrav "t 

3 Includes fill, glass, molding, blast, engine, filtration, and other sands; structural and paving gravel; 
and uses indicated by footnote 1. 
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TABLE 8.—Dimension granite sold or used by producers, by counties 


1959 1960 
County 
Short tons Short tons 
Cubic feet | (equiva- Value Cubic feet | (equiva- Value 

lent) lent) 
DeKalb...eeeunset one vedeste 780, 634 66, 355 $067, 644 810, 196 67,230 | $1,055, 389 
A -00-00 565, 247 47,725 | 1,410, 882 470, 191 39, 255 2,177,929 
¡SE AA A EA APA 19,175 1, 592 28, 763 
Madison...................... 167,819 14, 300 503, 457 169, 382 14, 059 508, 146 
Oglethorpe.................... (n 6 6 6 (8 T 
Rockdale..................... ( l (1 1 1 ( 

q AA 1, 906, 335 161,510 | 3,717,610 | 1,793, 469 149, 070 4, 599, 036 


1 Figure withheld to avoid disclosing individual company confidential data; included with “Total.” 


TABLE 9.—Dimension granite sold or used by producers, by uses 


Value Value 
Use 
Cubic 

feet Average 


Total per cubic 
foot 


Average 


Rough monumental.............. 769, 614 | $1,877, 819 $2. 44 
Curbing and flugging............. (1) (1) (1) 
RUNG 6 cocacola daa 416, 699 78, 680 .19 
Dressed monumental............. 143,920 | 1,487,417 10. 34 
Rough constructioN.....---------- | 1,10] |  3600| BS lee 
Rougharchitectural.............]  800| 700].  1.40]|............]............]--..-....- 
Other $0. c ha eere cloC OE SE 463,206 | 1,155, 120 2. 49 
VOU siii tasas 3, 717, 610 1,793,469 | 4,599,036 2. 56 


1 Figure withheld to avoid disclosing individua) company confidential data; included with “Other.” 
3 Includes dressed architectural and uses indicated by footnote 1. 


TABLE 10.—Crushed granite sold or used by producers, by uses 


Value 


Short tons 
Total Average 


per ton 
Concrete, road metal.............. 8,515,313 |$12, 578, 639 9, 392, 448 |$13, 905, 600 $1. 43 
A seguro neal 115. 301 201, 876 (1) (1) 1 
Railroad ballast................... 532, 892 666, 401 117, 196 162, 020 1. 38 
Other canal ias 925, 781 1, 269, 068 958, 202 1,770,712 1.85 
e AA asen 10, 089, 297 | 14,715, 984 10, 467, 846 | 15, 838, 332 1. 51 


1 Figure withheld to avoid disclosing individua] company confidential data; included with “*Otber.” 
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TABLE 11.—Crushed limestone sold or used by producers, by uses 


Use 
Short tons Short tons 
Average Total Average 
per ton per ton 
Concrete and road metal.......... 348, 376 $1. 79 784, 357 | $1,227,942 $1.57 
Railroad a A NA 7, 085 1.45 | (!) (1) 
Other AP A runas ransa 789, 332 1. 68 913, 360 1, 630, 144 1. 68 


EE ee re 1, 145, 696 | 1, 962, 745 1.71 | 1,697,717 | 2,758,086 


! Figure withheld to avoid disclosing Individual company confidential data; included with “Other.” 
1 


2 Includes agstone, cement, terrazzo, roofing, and uses indicated by footnote 1. 


Stone.—Stone was produced in 31 counties by 49 companies and 
3 Government-and-contractor operations. Dimension granite was 
roduced in 6 counties from 26 quarries, crushed granite in 16 counties 
m 22 quarries, and crushed limestone in 8 counties from 10 quarries. 
Crushed and dimension marble was produced in Pickens County and 
crushed marble only in Gilmer County. Crushed slate was mined 
in Bartow, Murray, and Polk Counties, quartzite in Richmond 
County, dimension sandstone in Pickens County, crushed sandstone 
in Polk County, and byproduct quartz in Jasper County. Leading 
roducers of crushed granite were Stockbridge Stone Division of 
Tulcan Materials Co., Tyrone Rock Products Co., and Weston and 
Brooker Co.; leading producers of dimension granite were Coggins 
Granite Industries, Re Worley Bros. Granite Co., Inc., and David- 
son Granite Co. Georgia Marble Co. produced crushed and dimension 
marble, and Marble Products Co. crushed marble only. Dalton Rock 
Products Co. and the two cement companies, Marquette Cement 
Manufacturing Co. and Penn-Dixie Cement Corp., were the leadin 
crushed limestone producers. Superior Stone Co., Division o 
American-Marietta Co. was the only producer of quartzite. Slate 
was mined for roofing granules by the Funkhouser Mills Division of 
Ruberoid Co. and Georgia Talc Co. and for manufacturing light- 
weight aggregate by Georgia Lightweight Aggregate Co. 

Talc and Soapstone.—Georgia Talc Co., with mines and mills at 
Chattsworth, Murray County, was the only talc producer. Produc- 
tion of crude talc decreased 25 percent in tonnage and 18 percent in 
value from 1959. Sales of sawed and ground talc also were lower 
than in 1959. 

Vermiculite.—Zonolite Co. produced exfoliated vermiculite at its 
Atlanta plant. 

METALS 


Bauxite.—American Cyanamid Co., the only producer, mined crude 
bauxite in Floyd and Sumter Counties. The bauxite was dried at 
the company's Hall Station drying plant, Bartow County, and shipped 
for chemical use. 

Gold and Silver.—The last production of gold and silver in Georgia 
was in 1953. The history of gold mining in Georgia shows a large 
production from placer mining and important production from gold- 
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uartz veins. About 80 percent of the total gold production of the 

tate was from the placer operations before 1880. There was a 
steady production of about 5,000 ounces of gold yearly from lode 
mines during the period 1880-1905. The increase in the price of gold 
in 1933 led to a revival of placer mining, with a sustained small pro- 
duction during the period 1933-42. Production since 1942 has 
very small. Table 11 shows the production of gold and silver, 1830- 
1960. 


TABLE 12.—Mine production of gold and silver, 1830-1960 


Gold Total 


Year 


Troy ounces} Value  |Troyounces| Value  ¡Troyounces|í Value 


1600-1008... 23 LL 606, 617 |$14, 308, 902 |...._.......|...........- 696, 617 | $14, 398, 902 
TACA 6, 047 CUP sereni DEE 047 125, 000 
TORIO IES R y 305000]... ere POEMAS 12, 095 250, 000 
TELMO SOIRS EINER 9, 627 199, 000 1, 300 10, 927 200, 000 
a Soc tha boass 6, 628 Taf AAA. EN 6, 628 137, 000 
TC CT WERDE QUA A IE ET 6, 580 TRA pese AA 6, 580 136, 000 
AAN OA 7,378 152, 500 1, 300 1, 000 8, 678 153, 500 
T AA E EA 5, 322 110, 000 650 500 5, 972 110, 500 
A ANEN N E 5, 031 104, 000 650 500 5, 681 104, 500 
RRA 5, 206 107, 605 605 465 5. 811 108, 070 
RES A RO 4, 838 100, 000 400 517 5, 238 100, 517 
TALA EE 3, 900 80, 622 400 517 4, 300 81, 130 
CANTAR 4, 608 95, 251 400 517 5. 008 95, 768 
IEEE 4, 856 100, 375 500 650 5, 356 101, 025 
ME AS 4,794 99, 095 325 423 5, 119 99, 518 
kes eee: 6, 192 128, 000 400 520 6, 592 128, 520 
RIA AA 7, 305 151, 000 600 776 7, 905 151, 776 
AAN 7, 222 149. 300 600 776 7, 822 150, 076 
"OPERAN 6, 221 128, 600 500 646 6,721 129, 246 
TATI Y 5, 466 113, 000 400 517 5, 866 113, 517 
TARO EROS 5, 646 116, 700 400 517 6, 046 117, 217 
Mi DIEN SR 6, 023 124, 500 400 517 6, 423 125, 017 
277 Weeds pert PC 4, 730 97, 800 400 517 5, 130 98, 317 
T U 336 BAIT; Pacta pna 3, 000 62, 000 400 517 3, 400 62, 517 
ASIA! 4, 688 96, 900 1, 500 870 6, 188 97, 770 
VERTER 4, 687 96, 900 900 549 5, 587 97, 449 
TOR a ae a tn 1, 146 23, 700 300 203 1, 446 23, 903 
opa Cou e Eu ES 3, 135 64, 800 700 500 3, 835 65, 300 
EPA TDI 2, 719 56, 200 200 100 2, 919 56, 300 
EPIA 2, 099 43, 400 200 100 2, 299 43. 500 
TERAPIA RA 1, 161 24, 000 300 200 1, 461 24, 200 
00b tee ee ea ee 1, 697 35, 070 212 112 1, 909 35, 182 
Wins ENT ae 695 14, 300 77 48 772 14, 408 
TA E A 731 15, 108 75 45 806 15, 153 
TC EPA OR 787 16, 270 67 37 854 16, 307 
MMS oc Mv eee 1,733 35. 821 138 70 1,871 35, 891 
TC SANO 1, 090 22, 539 74 49 1, 164 22, 588 
"ER REN 333 6. 889 57 46 390 6, 935 
RPP IR MIRAD 285 5, 893 27 27 312 5, 920 
T; AT pup tt. 7 767 8 9 45 716 
TER lc RI RN PRAES 35 732 194 211 229 943 
A RON E ROC AREIS MCA 49 1, 022 4 4 53 1, 026 
1 O ae BOBO SS UE SOR 156 3, 224 364 364 520 3, 588 
DUC p AICA 26 529 2 i 28 530 
CC IESU RE CIENT ape 32 655 5 3 37 658 
RT ars 468 9, 683 46 32 514 9,715 
77 VEROERERS NE PORTA 149 3, 074 9 5 158 3, 079 
AA O 50 1, 042 7 4 87 1, 046 
[7C HISEEDEEQESSMK ACC 44 911 5 3 49 914 
EPA PAST 125 2, 57 16 9 141 2, 583 
TA IA ere 203 4, 194 23 9 226 4, 203 
MEL AR 88 1, 827 12 3 100 1, 830 
7 RS a La 279 5, 760 30 9 309 5, 769 
wen erruacracadas doses 558 14, 273 65 23 623 14, 296 
AAA et pe 970 33, 48 1, 018 33, 029 
CC UCA ARPA 994 34, 782 7 1, 068 34, 835 
Dt BS GC RPOREIDCURP aera 4*0 15. 735 28 478 15, 756 
AAA ALAS EAS 743 25, 995 49 792 26, 033 
— OIT dus ced 872 30. 520 71 943 30. 566 
TIA 670 23, 450 58 728 23, 489 
AUR SERE ARA 961 33, 635 630 1, 591 34, 083 
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TABLE 12.—Mine production of gold and silver, 1830—1960— Continued 


Silver Total 


Troy ounces} Value  |Troyounces| Value 


$10, 912 
1, 055 


———— e | a ee 


TABLE 13.—Mine production of gold and silver, 1830-1960, by counties 


Gold Silver Total 
Year A I ECHTE 


Troyounces| Value |Troyounces Value  |Troyounces| Value 


Ee | | A EE, A 


Bartow........--.-.--.-...-.- 9 $5 72 $1, 345 
Carroll... ----------.--.--- 4 2 97 2,615 
Cherokee 130 81 4, 667 96, 224 
a a 3 2 29 
DAWSON A 6 4 359 8, 133 
¡A n a eocccekecevens 61 38 1, 884 36, 499 
EonmylholleeseiaeexsheecreRe 12 7 272 6, 121 
Fulton A Ue 1 1 22 605 
¡E OS «Or E RA A 71 
A A AA O| 4,154 |]... mos 119 4, 154 
Habersham 2 1 5 
A 21 10 344 7,611 
Harnlson..............-...-... 133 115 429 6, 416 
LON a A eed: 1, 106 960 1, 349 8, 000 
Lumpkin 794 464 9, 269 213, 010 
McDuffie 379 232 2, 807 62, 719 
OglthotDe...uesccesmeer4m “220 22 E AREA e eun cue 7 145 
Paulding 167 93 917 17, 398 
Rabun: s elawcWIecacwretuos 19 10 431 8, 647 
¡A A  — SOR |. 9900 AAA ene me t ntu 37 969 
Wii: cocaina sia 409 252 6, 007 148, 146 
Wilkes LL eec eru AA 0 8, 7 1, 654 1, 055 2,074 9, 877 
Undistributed 12, 346 12, 398 856,750 | 17,466,143 
Total p , 089, 17, 266 15,760 888,040 | 18, 105, 537 


Mine County Total value of 

gold production 

Frankl AAA A beue Cherokee.................... $88, 643 
HBIDIITOM cc ess dup Ite sec E E DUET McDuftie................... 61,578 
Battle Branch. corvi Ls2nckerewnwr recle cuu Lumpkin VIO teer TONS 43, 883 
Ud A ae N E e ca sea E EE Le E. A NE DEMNM 37, 512 
a A A A A dE ede dE addas CO ad 36, 692 
Pine. MOUNTAIN dt a Douprli$:. 4 22 A 36, 461 
Lr TD bor A ENDE ORC A AN Lumpkin................... 26, 495 
Standard uo cs esol ne e vadib dede A MA (dU: A 19, 655 
Aion o ds ested aam aar ies MOHITA POE zu etai 18, 735 
BlOWii.icz A ad etu bcc aM ama ci ML diee 2 lO te e 18, 000 
PINOY A A A A ii Eae E Lumpkin................... 15. 473 
Chllds A A A AA Whit chori toser 14, 760 
BNION A A A A A Luümpklizln2ece-— rmn 13, 805 
Bunker Hill... uicsuesiose ei A weeomo CON iy 11, 864 
¡Pa E A A A A A AO E IN 11,220 
CASI IA |----- A EEE 10, 372 
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Iron Ore.—Shipments of brown iron ore declined for the third con- 
secutive year, and were down 31 percent in tonnage and 35 percent 
in value. Most of the output came from the Stewart-Webster County 
area south of the Fall Line, with less than one-third from the Bartow- 
Polk County area. Leading producers were Brown-Nuggett Mining 
Co., Dunbar and Layton, aid Emith Mining Co. 

Crude iron oxide pigments sold or used decreased 21 percent in 
tonnage but only 6 percent in value. Finished pigment sales also were 
lower in tonnage and value. New Riverside Ochre Co. in Bartow 
County was the only producer. 

Manganese.—Manganiferous ore (—35 percent Mn) for use in mak- 
ing steel was mined by three companies in Bartow County. Produc- 
tion and value increased more than 30 percent. No manganese ore 
(+35 percent) was produced during the year. 


MINERAL FUELS 


Coal.—T wo operators, excluding those producing less than 1,000 tons 
annually, mined bituminous coal in Walker County. Tonnage de- 
creased 43 percent and value was 38 percent below 1959. 

Peat.—Output of peat was 61 percent higher than in 1959; produc- 
tion came from Lowndes and Screven Counties, and was used princi- 
pally for agricultural and horticultural purposes. 


REVIEW BY COUNTIES 


Mineral production was reported from 76 of Georgia’s 159 counties, 
compared with 70 counties in 1959. Twenty counties had production 
valued above $1 million; 10 exceeded $2 million and made up 74 per- 
cent of the State’s total production. The leading counties, in descend- 
ing order were: Twiggs, Washington, Pickens, Wilkinson, Polk, 
Houston, De Kalb, Bartow, Elbert, and Richmond. 

Baldwin.—General Refractories Co. mined kaolin for use in refrac- 
tories. 

Bartow.—Value of mineral production increased 14 percent. In- 
creased barite, limestone, and iron ore production more than offset 
losses in slate, iron oxide pigments, and manganese. 

Barite producers were: BR. Cain Mining Co., T. E. Johnsey, Paga 
Mining Co., and New Riverside Ochre Co. The latter company also 
was the State's only producer of crude and finished iron oxide pig- 
ments. Thompson-Weinman & Co. operated a grinding plant at 
Cartersville to produce fillers, or extenders, from barite, kaolin, 
marble, mica, and other minerals. Funkhouser Mills Division of the 
Ruberoid Co. mined slate to produce flour and roofing granules. 
Marquette Cement Manufacturing Co. quarried limestone for use in 
its cement plant at Rockmart. Hodge Mining Co., Joe Mosteller, and 
Mosteller Bros. mined brown iron ore. Lake Mining Co., Mosteller 
Bros., and Oakland Heights Mining Co. mined manganiferous ore. 
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TABLE 15.—Value of mineral production in Georgia, by counties! 


Minerals produced in 1960 in order of value 


A A (1) (1) Kaolin. 
NB API AI DN $2, 888, 907 $3, 299,896 | Barite, slate, limestone, iron ore, iron oxide pigments, 
manganiferous ore, 
- E VAT 342, 180 322, 844 | Sand and gravel, miscellaneous clay. 
( 217,618 | Sand and gravel. 
A AA 1 (2) Do. 
at ee 3, 334 Do 
Ea Ez (3) Mica. 
ARE v Granite. 
1) Do. 
EA ain mdi diis 498, 000 552, 747 Do. 
i Miscellaneous clay. 
1 Sand and gravel, miscellaneous clay. 
E 7-0 A rs ) Limestone. 
SEP TP "i , Fuller’s earth, 
C Granite, sand and gravel, 
PAN (3) Iron ore. 
Dougherty............ 201, 464 147,842 | Sand and gravel. 
DORE AA i t Granite, sand and gravel. 
Effngbam............ Sand and gravel, 
SI E 1, 414, 084 2,179,429 | Granite, sand and gravel. 
00 TALS RET TA 7,096 ^ Sand and gravel. 
Famil... cll. 10, 470 (3) Limestone, granite. 
AAA (3) (1) Granite, 

Peso is e 311 613, 553 | Limestone, bauxite, miscellaneous clay, kaolin. 
cr IA (2) Granite, sand and gravel, miscellaneous clay. 
One Le 1) (2) Marble, 

AS A (2) Sand and gravel. 
Gordon............... 12, 710 10, 571 | Miscellaneous clay. 

Qo. ERE LI (2) Fuller's earth. 

Gwinnett_............ (?) Granite. 

| — ANCTSISNEQTOHUNRA (2) Do. 

Hancock.............. (2) Do 

Hg a dais o ab (2) Mica. 

i EI DE a Granite. 

Bouno- 1 LO ment me pepe, miscellaneous clay. 

OC So ETSI eldspar, sandstone. 
Meet 311, 640 300,242 | Fuller's earth, 

A III (2) (1) Granite. 

(9 777 AREA MAI (1) Do. 

IEEE LI a (2) (2) Sand and gravel. 

Lowndes.............. (1) (1) Peat. 

| AR Y (2) (?) Kaolin 

Madison.............. 503, 457 508, 146 | Granite 

pO SESS EA ) Kaolin 

Mitchell. ........-.... Limestone. 

Monroe............... JS ARES AA 

Montgomery.....---.-- (2) Sand and gravel. 

AA 146, 084 118,300 | Talc, soapstone, slate. 

Muscogee............- 1, 090, 660 1,474,500 | Granite, sand and gravel. 

ee a 42 WANN. DL 678, 481 651, 798 | Granite. 

IRA 2 (3) Marble, sandstone, mica. 

MEME Ud e AR (2) Cement, slate, miscellaneous clay, sandstone, iron 
ore. 

A EM A (3) Iron ore. 

| ira AN (3) Granite. 

Richmond............ (2) (2) irr a kaolin, miscellaneous clay, sand and 
gravel. 

Rockdale............. (2) (2) Granite, 

Do 0, AA (2) (2) Peat. 

| PEA (2) Iron ore. 

| SPERM eC PR (2) Bauxite, kaolin. 

pT ET 187, 523 (2) Sand and gravel. 

Tattnall. ............-. (2) (2) Do. 

AE —- A (2) 182, 100 Do. 

Oo i A aa 29, 594 8, 236 Do. 

Q0 UER (1) (2) Sand and gravel, fuller's earth. 
, 00 LAT, RR 2, 500 | Sand and gravel. 
poo re 100 1 | Gem stones. 
JEMEN AAA DEIA 150 Do. 
plo 00$ Sweet 19, 392, 919 21,087,151 | Kaolin, fuller's earth, 
Upson- TRACTAN 2, 121 (2) Mica. 
010 ARA 68, 085 (2) Limestone, miscellaneous clay, coal, 
Ly 7568 BATES PRE 48,091 | Sand and gravel. 
pa 56d AN (2) 1 Granite, 
Washington. ......... 9, 244, 080 10, 808, 208 | Kaolin. 
Webster...... TIERS e 222, 725 (2) Iron ore. 
e, OP PALA 3, 218 3,000 | Sand and gravel. 


See footnotes at end of table. 
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TABLE 15.—Value of mineral production in Georgia, by counties '—Continued 


County 1959 1960 Minerals produced tn 1960 in order of value 
Whitfleld............. $11.900 (2) Limestone, miscellaneous clay. 
Wilkinson. ........... 5, 242, 161 $5, 382, 449 | Kaolin. 
Undistributed........ 3 43, 065, 521 43, 270, 770 
Total........... 86, 262, 000 91, 203, 000 


1 The following counties are not listed because no production was reported: Appling, Atkinson, Bacon, 
Baker, Banks, Barrow, Ben Hill, Berrien, Bleckley, Brantley, Bryan, Bullock, Burke, Calhoun, Butts, 
Camden, Candler, Corroll, Catoosa, Charlton, Chattahoochee, Clay, Clinch, Coffee coluit Cook, 
Coweta, Crisp, Dawson, Dodre, Early, Echols, Emanuel, Forsyth, Olascock, Greene, Hab am, Haral- 
son, Harr eard, Irwin, Jackson, Jeff Davis, Jenkins, Johnson, Lanter, Taurens, Lee, Liberty, Lincoln, 
Lumpkin, eDuffie McIntosh, Marion, Miller, Morgan, Newton, Oconee, Paulding, Peach, Pierce, Pike, 
Putnam, Quitman, Randol ph, Se Seminole, Spalding, Stephens, Taliaferro, Terrill, Toombs, Treutlen, 
Turrer, Union, Walton, Wayne, Wheeler, Wilcox, Wilkes, Worth. 
ea withheld to avoid disclosing individual company confidential data; included with “ Undis- 

uted.’ 


3 Revised figure. 


Bibb.—Burns Brick Co. and Cherokee Brick and Tile Co. mined 
miscellaneous clay for manufacturing brick and other clay products. 
Macon Brick & Block Co., Sand Supplier, Inc., and Cornell- Young 
Co. produced building and paving sand. Cornell-Young Co. also 
produced a small tonnage of gravel. 

Brooks.—Bannockburn Sand Co. mined building, paving, and rail- 
road ballast sand near Valdosta. 

Chatham.—Fitzgerald-Montgomery Sand Corp. mined building 
sand. Bestwall Gypsum Co. (new plant completed at Brunswick in 
late 1959) and National Gypsum Co., Savannah, calcined imported 
crude gypsum for board, lath, and plaster. 

ER IO Creek Sand Co. produced unwashed foundry 
sand. 

Cherokee.—Georgia Talc Co. (Waleska mine) and Thompson- 
Weinman & Co. (Brady mine) produced scrap mica (sericite), and 
Glenn Young produced a minor quantity of sheet mica. 

Clarke.—Gainesville Stone Co. quarried granite at Athens for riprap, 
aggregate, and roadstone. 

Clayton.— Tyrone Rock Products Co. continued to expand produc- 
tion of crushed granite at its new Clayton quarry. 

Cobb.—Stockbridge Stone Division of Vulcan Materials Co. quar- 
ried and crushed granite for concrete and roadstone at the Kennesaw 


quarry. 

Columbia.—Georgia Vitrified Brick & Clay Co. mined miscellaneous 
clay at the Campania mine. 

Crawford.—Atlanta Sand and Supply Co. mined building, paving, 
blast, engine, and other sands near Gaillard. Middle Georgia Pottery 
Co. mee miscellaneous clay at Lizella for use in manufacturing clay 
products. 

Dade.—Dave L. Brown Co. quarried and crushed limestone at Mor- 
ganville for concrete and roadstone. 

Decatur.—The Milwhite Co. mined and processed fuller's earth at 
Attapulgus. Econo-Sorb Co. produced a small tonnage of fuller's 
earth, but ceased operations early in the year. 

De Kalb.—Tonnage and value of both crushed and dimension granite 
were higher than in 1959. Consolidated Quarries Division of Georgia 
Marble Co. and Stone Mountain Grit Co., Inc., quarried granite for 
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riprap, concrete, road metal, poultry grit, filter, and stone sand. 
Davidson Granite Co., Inc., produced riprap, rubble, curbing and 
flagging, and dressed architectural stone. Stone Mountain Granite 
Corp. and J. T. Reagin Granite Co. quarried rubble, curbing, and 
flagging. Stamps Sand Co. mined paving sand. 

Dooley.—Chandler Bros. (Unadilla mine) was a new producer 
of brown iron ore. 

Dougherty.—Dawes Silica Mining Co., Musgrove Sand Co., and 
Quick Service Sand Co. mined building sand; Garrett Base Mate- 
nals Co., paving sand; and Albany Lime & Cement Co., filter sand. 

Douglas.—Consolidated Quarries Division of Georgia Marble Co. 
quarried and crushed granite at Douglasville for riprap, concrete, and 
road metal. J. Tom Bell mined building sand for local. use. 

Effingham.—Dawes Silica Mining Co. produced building, blast, 
filter, molding, and other sands. 

Elbert.—The value of monumental, rough, and dressed dimension 
granite produced by companies operating quarries in the county to- 
taled over $2 million, 54 percent higher than in 1959. Twelve com- 
panies were active during the year: Coggins Granite and Marble In- 
dustries, Comolli Granite Co., Continental Granite Co., Doves Creek 
Granite Co., Elberton City Quarries, Elberton Granite Finishing Co., 
Elberton Granite Industries, Inc., Harpers Quarry, Inc., M. W. Kan- 
tala & Sons, Robin Blue Quarries, Inc., A. G. & M. H. Veals, and 
Worley Bros. Granite Co. 

Evans.—Evans Concrete Products Co. mined building sand. 

Fannin.—Fannin County Highway Department quarried and 
crushed granite for roadstone at Blue Ridge, and Willingham-Little 
Division of Georgia Marble Co. crushed limestone for concrete, road- 
stone, agricultural stone, terrazzo, and other uses. 

Fayette.—Tyrone Rock Products Co. quarried and crushed granite 
for concrete and roadstone. 

Floyd.—A merican V er Co. mined bauxite from three pits and 
kaolin from another; Oconee Clay Products Co. mined shale for use in 
its clay-products plant at Milledgeville. Ready-Mixed Concrete Co. 
and Floyd County Highway Department quarried and crushed lime- 
stone for railroad ballast, concrete, and roadstone. 

Fulton.—Hitchcock Corporation and Stockbridge Stone Division of 
Vulcan Materials Co. quarried and crushed granite for concrete and 
roadstone. W. J. Griflins, C. J. Ross, and Thompson Bros. Sand Co. 
produced building, paving and fill sand for local use. Atlanta Brick 
and Tile Co. and Chattahooche Brick Co. mined clay for use in brick 
and other clay products. Zonolite Corp. exfoliated crude vermiculite 
shipped into the State at its Atlanta plant. 

Gilmer.—The Willingham-Little Division of Georgia Marble Co. 
mined and crushed marble at Whitestone for terrazzo, roofing gran- 
ules, agricultura] stone, and other uses. 

Glynn.—Gray Towing Co. produced building and filter sands. Best- 
wall Gypsum Co. completed the first full year of operation of its new 
calcining and gypsum po plant at Brunswick. 

Gordon.—Plainville Brick Co. mined shale for use in its brick plant 
at Plainville. 
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Grady.—Cairo Production Co. mined and processed fuller’s earth for 
absorbent uses. 

Gwinnett.—Stockbridge Stone Division of Vulcan Materials Co. and 
The State Board of Correction produced crushed granite for concrete 
and roadstone. 

Hall.— Gainesville Stone Co. quarried and crushed granite for con- 
crete, roadstone, and oe 

Hancock.— Weston and Brooker Co. produced crushed granite for 
concrete, roadstone, and railroad ballast at Granite Hill. Middle 
oe Quarrying Co. opened a new dimension granite quarry near 

arta. 

Bart Funkhouser Mills Division of the Ruberoid Co. mined mica 
schist and produced ground mica at Hartwell. Arthur Mining Co. 
Taylor mine, and Payne Bros. produced hand-cobbed and full-trim 
mica. Stokes Buchanan, Ralph Cunningham, and Mitchell Lumber 
Co., produced full-trim mica. 

Henry.—Stockbridge Stone Division of Vulcan Materials Co. quar- 
ried granite for concrete and roadstone. 

Houston.—Penn-Dixie Cement Corp. mined clay and limestone and 
manufactured portland cement at Clinchfield. Georgia Limerock Co. 
quarried and crushed limestone, principally for agricultural use. 

Jasper.—Appalachian Minerals Co. mined feldspar rock from sev- 
eral locations and produced flotation-grade feldspar and byproduct 
quartz at its Monticello mill. 

Jefferson.—Georgia-Tennessee Mining and Chemical Co. mined ful- 
ler's earth near Wrens for absorbent uses. 

Jones.—Hitchcock Corp. (Gray quarry) and Weston-Brooker Co. 
(Ruby quarry) produced crushed granite for concrete and roadstone, 
riprap, and railroad ballast. 

mar.—Tyrone Rock Products Co. completed the first full year of 
operation at its Yatesville quarry and produced crushed granite for 
concrete and roadstone. 

Long.—Dawes Silica Mining Co, Inc, mined building sand at 
Ludowici. 

Lowndes.—Georgia Peat Moss Co. produced peat for agricultural 
and horticultural uses. 

Macon.—A merican Cyanamid Co. mined kaolin at the Cavender 
bauxite mine. 

Madison.—Coggins Granite Industries, Inc., quarried rough monu- 
mental granite from the Piedmont quarry near Carlton. 

Meriwether.—Lehigh-Portland Cement Co. mined kaolin near Green- 
ville for use in its Florida cement plants. 

Mitchell.—Bridgeboro Stone Co., Inc., crushed limestone for con- 
crete, roadstone, and agricultural use. 

Montgomery.—R. W. Geiger mined building and paving sand at Mt. 
Vernon. 

Murray.—Georgia Talc Co. mined crude tale from the Georgia, 
Lindsey, and Southern mines and marketed crayons and ground talc 
for insecticides, roofing, rubber, and textiles; the company also 
quarried and crushed slate for roofing granules. 
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Muscogee.—Brown Sand and Gravel Co. and Calhoun Sand and 
Gravel Co. operated pits near Columbus, and Stockbridge Stone Divi- 
sion of Vulcan Materials Co. quarried granite for riprap, concrete, 
and roadstone. Alabama Aggregates Co. closed its quarry in January. 

Oglethorpe.—Seven companies quarried dimension granite. Elbert 
County Granite Co., Inc., produced both rough and dressed monu- 
mental stone, and the following produced rough monumental stone 
only: American Granite Quarries, Inc., Dixie Granite Quarries, 
Enterprise Granite Co., Hoover Granite Quarries, Inc., Liberty 
Granite Co., and Oglethorpe Granite Co. 

Pickens.— Pickens County ranked third in the State in value of min- 
eral production. Georgia Marble Co. quarried and dressed marble 
for building and monumental stone at Tate. Marble Products Co. of 
Georgia (Whitestone mine) and Calcium Products Division of 
Georgia Marble Co. mined and crushed marble for terrazzo, roofing 
granules, filler, whiting, agricultural, and other uses. Carl Johnson 
and Hardy Johnson quarried dimension sandstone for flagging and 
rubble. A. B. Schuer mined a small quantity of hand-cobbed mica. 

Polk.—Polk County ranked fifth in the State in value of mineral 
production with a 4-percent increase in value over 1959. Marquette 
Cement Manufacturing Co. produced portland and masonry cements 
at Rockmart from clay and sandstone mined in Polk County and lime- 
stone mined in Bartow County by the cement company. Georgia 
Lightweight Aggregate Co. mined and expanded slate for lightweight 
aggregate at Rockmart. Only a small tonnage of brown iron ore 
was produced by two operators during the year. 

ES and Chandler mined brown iron ore near Hawkins- 
ville. 

Rabun.—Rabun Quarries, Inc., produced crushed granite for con- 
crete and roadstone. 

Richmond.—Albion Kaolin Division of Interchemical Corp. mined 
kaolin for refractories; Georgia-Carolina Brick & Tile Co., Georgia 
Vitrified Brick & Clay Co., and Merry Bros. Brick & Tile Co. mined 
miscellaneous clay for brick and other clay products. Superior Stone 
Co. Division of American-Marietta Co. quarried and crushed quart- 
zite for concrete and roadstone. Richmond Sand Co. and Speer Sand 
and Gravel Co. produced sand and gravel for building, paving, and 
railroad ballast. 

Rockdale.—Kelly Granite Co., Inc., quarried dimension granite for 
rubble, curbing, and flagging. 

Screven.—Atlanta Peat Co. produced humus peat near Sylvania for 
agricultural and horticultural uses. 

S .—Brown iron ore production decreased for the second suc- 
cessive year, dropping 35 percent in both tonnage and value. Pro- 
ducers were: H. E. Bowden, Dunbar and Layton, Luverne Mining 
Co., and Smith Mining Co. 

Sumter.—A merican Cyananid Co. mined kaolin from the Holloway 
mine and bauxite from the Thigpen mine. 

Talbot.—Brown Bros. and Taylor Sand Co. mined building and 
paving sand. 
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Tattnall.—Phillips Sand Co. mined a small tonnage of building 
sand for local use. 

NE Sand Co. and Howard Sand Co. produced building 
sand. 

Telfair.—Flanders Bros. mined building sand for local use. 

Thomas.—Da wes Silica Mining Co. produced building, glass, filler 
and other industrial sands. Waverly Petroleum Products Co. mine 
and processed fuller's earth for a de uses. 

ift.—Quality Sand Co. mined building sand for local use. 

Towns.—J. M. Steinoff collected a small quantity of corundum. 

Troup.—Fred O. Scruggs collected a considerable quantity of rose 
quartz. 

Twiggs.—T wiggs County ranked first in the State in value of min- 
eral production. Georgia Coating Clay Co., Georgia Kaolin Co., 
J. M. Huber Corp., and Southern Clays, Inc. mined and processed 
kaolin for whiteware and pottery, refractories, paper filling and coat- 
ing, and many other filler uses. Stevens Fire Brick Co. mined kaolin 
for fire brick and other refractories, and The Diversey Corp. mined 
and processed fuller's earth for insecticides, absorbents, and filtering 


uses. 

Upson.—Southern Mining Co. and Joe L. Snyder produced hand- 
cobbed and full-trimmed mica. 

Walker.—Georgia Limestone Co. quarried and crushed limestone for 
concrete and roadstone. Key-James Brick Co. mined shale for the 
manufacture of brick at the Chattanooga, Tenn., plant. W. T. 
Blevins and Powell & Hixon were the State’s only bituminous coal 
producers. 

Ware.—E. W. Pafford mined building sand near Waycross. 

Warren.— Weston and Brooker Co. quarried and crushed granite at 
Camak for concrete, roadstone, riprap, and railroad ballast. 

Washington. Washington County ranked second in the State in 
value of mineral production. Kaolin, the only mineral produced, was 
used for whiteware, pottery, refractories, and heavy clay products; 
and for paper coating and filling, and many other filler purposes. 
Producers were American Industrial Clay Co., Anglo-American Clay 
Corp., Champion Paper and Fibre Co., Minerals and Chemicals- 
Phillips Corp., Thiele Kaolin Co., United Clay Mines Corp., and 
General Refractories Co. 

Webster.—Brown-Nuggett Mining Co. was the only brown iron ore 
producer. 

White.—Helen Sand and Rock Co. mined building sand for local use. 

Whitfield.—Dalton Brick € Tile Corp. mined miscellaneous clay for 
the manufacture of brick and other clay products. Dalton Rock 
Products produced crushed limestone for concrete, roadstone, and 
agricultural stone. 

Wilkinson — Wilkinson County ranked fourth in the State in value 
of mineral production. Kaolin was mined principally for paper fill- 
ing and coating, rubber, and paint by Evans Clay Co., M & W Clay 
Co., and Minerals and Chemicals-Phillips Corp. Refractory kaolin 
was mined by Harbinson-Walker Refractories Co., D. C. Hardie, and 
Oconee Clay Products Co. 


The Mineral Industry 


of Hawaii 
By L. E. Davis! and R. Y. Ashizawa* 


de 


VALUE of Hawaii’s mineral output established a new record 
of $9.3 million in 1960, compared with $7.6 million in 1959. An 
outstanding event of the year was the first full-scale production 

of portland cement at two new plants on Oahu Island. The antici- 
pated gains in the production of sand and gravel, and stone mate- 
rialized when the quantities required to keep pace with Hawaii’s con- 
struction boom reached 4 million tons valued at $7.8 million, com- 
pared with 3.5 million tons and $6.7 million in 1959. Increases in 
the output of trachyte and volcanic cinder were also substantial. 

Employment.—In 1960, Hawaii’s mineral industry reported to the 
Bureau of Mines that 695 employees worked a total of 1,031,353 man- 
hours. There were 2 fatalities and 35 nonfatal lost-time injuries. 
The fatalities occurred at separate basalt quarries on Oahu Island 
and were the result of falls. 

Consumption, Trade, and Markets.—There was no notable change in 
the marketing pattern of the mineral industry. None of the minerals 
produced and processed in Hawaii was exported. Interisland ship- 
ments were limited to sand and volcanic cinder barged from Molokai 
to Oahu and trachyte from the island of Hawaii to Oahu. Mineral- 
material receipts from the Mainland consisted chiefly of cements, pe- 


TABLE 1.—Mineral production in Hawaii’ 


1959 1960 
Mineral 
Quantity Value Quantity Value 

(thousands) (thousands) 
Cement. ................. thousand 376-pound barrels..|............|............ 113 $571 
IPN AA thousand short tons. . 276 $548 361 676 
Send and gravel........................ lll lll. do.... 463 1,253 490 1, 324 
SUNG icc Lo coo od ei uas d open aa e ue ERE EDS Ones 3, 034 5, 480 3, 535 6, 443 

Value of items that cannot be disclosed: Clays, gem 
es, an A III PA 363 EAN 353 
Total E A AAA A AP 7,630 1-2 us ene 9, 254 


1 les as measured by mine shipments, sales, or marketable production (including consumption 
by producers ‘ 
2 Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime . 


3 Supervisory commodity-industry analyst, Bureau of Mines, San Francisco, Calif. 
3 Statistical assistant, Bureau of Mines, San Francisco, Calif. 
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troleum products, natural asphalts, salt, and special construction, 
chemical, and fertilizer materials. 

Trends and Developments. —Heavy demand for construction materials 
raised Hawaii's mineral production to a new record in 1960. The 
State's structural concrete and concrete-products industry became 
virtually self-sufficient when two new cement plants went on stream. 
Hawaii's first steel plant, constructed for Hawaiian Western Steel, 
Ltd., Honolulu, be production of ingots for reinforcing rod at 
Barbers Point in July. Scrap metal obtained locally was utilized. 
The new $1.5-million electric arc furnace facility was built adjacent 
to the company’s rolling mill which had been hot-rolling Canadian 
ingots since 1959 into reinforcing rod. 

ith a combined annual production capacity of 2.7 million barrels 
(more than double Hawaii’s past canine rate of consumption), the 
new $25.5-million cement industry took steps to expand her the 
use of portland cement concrete into all areas of construction, includ- 
ing homes and highways. Technical advancements in Hawaii's con- 
struction industry, which brought about increased use of prestressed, 
precast, thin-shell, and lift-slab concrete, and concrete tile, block, and 
pipe adversely affected a structural clay products industry, which 
iscontinued operations during 1960. Future requirements for clay 
tile and brick a peared limited and would necessitate imports. 

Legislation ad vernment Programs.—State management of Hawaii’s 
mineral-resources program was assigned as a function of the Division 
of Water and Land Development, Department of Land and Natural 
Resources, pending final approval by the State legislature. 

Metallurgical research on the extraction of alumina from Hawaii’s 
bauxitic soils, conducted under an agreement negotiated early in 1959 
by the then Territory of Hawaii, was completed during 1960 at the 
Bureau of Mines Rolla Metallurgy Research Center at Rolla, Mo. 
Beneficiation methods were applied to the bauxite samples from Kauai, 
Maui, and Hawaii, and a detailed report on the study was being pre- 
pared for the State government and for subsequent release as a Bureau 
of Mines Report of Investigations. Additional metallurgical re- 
search on bauxitic soils of Hawaii, including the recovery of titanium 
and iron minerals, continued at the Rolla Center under the Bureau's 
program to develop methods of utilizing domestic deposits of alumi- 
nous materials. 

The Federal Geological Survey continued its drilling and sampling 
pu on Kauai to determine the distribution, quantity, and type of 

auxite resources on the island. In the summer of 1960, the project 
was enlarged to include reconnaissance of bauxitic soils on Maui. 
A progress report on the drilling tests and sampling of the deposits 
in eastern Kauai was placed on open file in Honolulu by the Geologi- 
cal Survey. 

No new ordinances or resolutions affecting Oahu's minerals or min- 
eral-extraction operations were adopted by the City and County of 
Honolulu in 1960. Correspondence from the office of the attorney 
general stated that the Land Court of the State of Hawaii was pre- 
sented with a question on the validity of mineral reservations con- 
tained in Royal Patents issued upon Land Commission Awards. The 
supreme court of Hawaii was expected shortly to consider the question 


THE MINERAL INDUSTRY OF HAWAII 315 


which is both unique and important to Hawaii, since title to large 
areas of land is burdened with the reservation. 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Cement.—Kilns of the new cement plants on Oahu Island were fired, 
and full-scale production of portland cement began in August 1960. 
Hawaiian Cement Corp. and Permanente Cement Co. established their 
highly automated plants at Barbers Point and Waianae, respectively, 
with a combined annual capacity of 2.7 million barrels. Raw-mate- 
rial sources were coral limestone from nearby company quarries, 
gypsum from San Marcos Island, Mexico, silica sand from South 
Viet Nam and California, and other materials from local and Main- 
land sources. Both plants were operated for several months and 
were then shut down temporarily in November for operational adjust- 
ments while the cements were being tested pending approval for use 
in Federal projects. Sales of the locally produced portland cement 
during 1960 were for use in non-Government construction projects, 
and shipments of cement from the Mainland continued. 

Clays.—A dwindling market for structural clay products and the 
encroachment of residential development on clay deposits and on an 
existing plant site forced Hawaii’s clay brick and tile producers on 
Oahu to discontinue operations in 1960. Waialae Tile, Ltd., operators 
of the former Wilsonite Brick Co., Ltd., Wilson claypit near 
Waimanalo and the brick and tile plant on Oili Road, Honolulu, lost 
its plant-site lease. The plant was situated on estate land earmarked 
for construction of tract homes. GasprO, Ltd., ceased mining clay 
at Kokokahi and discontinued production of clay products at its 
Honolulu plant during the latter part of 1960. The company estab- 
lished a new plant at Waimanalo to fabricate its Stahlton prestressed 
concrete floor and roof systems. 

Gem Stones.—Maui Divers of Hawaii, at Lahaina, Maui, continued 
to skin dive for substantial quantities of black coral at a depth of 
more than 200 feet in the channel between Maui and Lanai Islands. 
The precious gem material, which was cut and polished and fashioned 
into freeform jewelry at the Maui Diver's lapidary, was fast becom- 
ing a popular tourist item. Pex of Hawaii, Honolulu, sold tumble- 
polished Hawaiian olivine that had been collected during prior years. 

Lime.—The quantity of quicklime and hydrated lime sold or used 
by producers on Oahu and Maui was slightly lower in 1960, compared 
with 1959. Increased sales of lime to the building trade and to pine- 
apple canneries offset much of the drop in lime shipped to sugar mills 
for use in clarifying cane juice. During 1960, Hawaii’s cane sugar 
industry, the principal market for lime, felt the effects of the 1958 
strike that disrupted the 2-year harvesting cycle. The Oahu lime 
plant used coral limestone as its raw material; at the Maui plant, 
coral beach sand was calcined to produce lime. 

Pumice (Volcanic Cinder) Volanie cinder used for construction and 
repair of roads on Hawaii Island, particularly in the Kapoho area 
which was buried by lava in January 1960, represented much of the 
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rise in the total volume quarried in 1960, compared with 1959. The 
need for good roads to reduce the cost of truck haulage was apparent 
at many of the sugar and pineapple plantations in the Hawaiian 
Islands. Although some companies were surfacing their main haul- 
age systems with asphaltic concrete, others maintained excellently 
compacted haul roads utilizing volcanic cinders. Increased quantities 
of lightweight trachyte were quarried at Puuwaawaa on Hawaii 
Island for local use and for shipment to Oahu. Volcanic cinder from 
Molokai Island was shipped to Oahu for use in lightweight concrete 
and concrete products. On Oahu, the demand for black cinder from 
Makiki Round Top in Honolulu was substantially above that of the 
previous year. 

Salt.—Construction of a plant and pond facilities at Barbers Point, 
Oahu, to produce solar-evaporated salt from sea water was announced 
by Smith Chemical Products, Inc., Honolulu. The company leased 
8 acres of ground on the ocean front for its plant and concentrating 
ponds, and expected to make limited shipments of salt beginning in 
the latter half of 1961. Virtually all of Hawaii's requirements of 
salt for live stock feed, food processing, and other industrial and 
domestic uses, including table salt, were shipped from plants in Cali- 
fornia and Louisiana in 1960. 

Sand and Gravel.—Output of natural coral beach and dune sands 
and basaltic streambed sand and gravel increased from 463,000 tons 
in 1959 to 490,000 tons in 1960. The quantity of coral sand obtained 
from the northern shores of Oahu decreased. Oahu's additional 
requirements of sand for concrete and mortar were barged from 
Molokai Island and obtained from Barbers Point on Oahu Island, 
where sand was produced from dredged coral. Sand requirements 
on the other islands were supplied from beach, dune, and stream 
deposits. Basaltic streambed gravel was used by county and planta- 
tion crews and by local contractors for road base, fill, and drain rock. 
Stream deposits were also sources of the smoothly rounded pukapuka 
(holey) bluestone cobbles used for the imu (underground rock oven) 
during the traditional and frequently held Hawaiian luaus. 

Stone.—The volume of stone quarried in the Hawaiian Islands in- 
creased to 3.5 million tons in 1960 from 3 million tons in 1959. Out- 
put of basalt rock quarried and crushed, primarily for base course and 
concrete aggregate, accounted for nearly 65 percent of the stone yield. 
The rock was commercially produced at four quarries on Oahu, three 
quarries on Hawaii, and one each on Kauai, Maui, and Molokai, and 
at various noncommercial government or contractor project sites. A 
portable crusher was shipped from Hawaii Island to Lanai in 1960 to 
process basalt rock for highway construction. The quantity of coral 
limestone consumed in the State increased from 526,000 tons in 1959 
to 846,000 tons in 1960. Oahu Island, where limestone quarry opera- 
tions were predominant, lost one quarry and gained three new quar- 
ries. Limestone was used for base course, concrete aggregate, agri- 
cultural purposes, and for manufacturing cement and lime. The 
output of miscellaneous stone, including Hawaiian aa, fieldstone, moss 
rock, and decomposed rock, declined, owing principally to the limited 
uses for the material. 

Vermiculite.— Vermiculite of Hawaii, Inc., a successor to Vermiculite 
of Hawaii, Ltd., moved its office and plant facilities in Honolulu, 
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from Mokumoa Street to Mapunapuna Street. Crude vermiculite 
mined near Libby, Montana, was exfoilated at the plant to produce 
lightweight aggregate for heat and sound insulation, plaster and 
concrete aggregate, roofing, and horticultural uses. 


MINERAL FUELS 


The first stage of the Standard Oil Co. of California refinery at 
Barbers Point, Oahu, was completed in October 1960. Dedication 
ceremonies were conducted on November 3, and production was started 
on 13 products ranging from asphalt through various grades of jet. 
fuels, diesel, and liqueñed petroleum gases. The company simulta- 
neously announced reductions in its wholesale prices of gasoline, fuel 
oil, kerosine, diesel oil, and stove oil. Crude oils from Sumatra and 
Arabia were pumped to the refinery through offshore submarine pipe- 
lines connecting the refinery to the tanker mooring area 2 miles off the 
southeast coast of Barbers Point. The second: phase construction of 
the catalytic cracking plant and related facilities for production of 
high-octane motor gasoline, aviation gasolines, and other products 
was expected to be completed by the end of 1961, instead of mid-1962 
as ur. announced. In 1960, the Hawaii Division of the Union 
Oil Co. of California completed construction of its storage and dis- 
tributing facilities on Maui Island for gasolines, fuel oil, and solvents. 


REVIEW BY ISLANDS 


Hawaii.—James W. Glover, Ltd., operated a stationary crushing and 
screening plant at its main Hilo facility and a portable crusher at 
Kalopa to process basalt rock and aa rock. The portable crusher 
was shipped to Lanai Island for a highway project during the 
latter part of 1960. The J. M. Tanaka, Inc, quarry, southeast 
of Kailua-Kona, was the source of basalt and aa rock prepared by 
the producer primarily for use in asphaltic concrete. Corps Con- 
struction, Ltd., in the same area, processed aa rock obtained near 
Keauhou. The 299th pit near Hilo Airport supplied aa rock for road 
base. Decomposed volcanic rock and cinder from deposits on planta- 
tion lands in the Papaaloa and Paauhau areas and on cattle-ranch 
lands west of Honokaa were used for roads. The Kau Desert was the 
source of road and fill material used by maintenance crews at the 
Hawaii National Park. Streambeds in the North Kohala District 
and beach deposits in the Puna District yielded some sand and gravel 
for local projects. 


TABLE 2.—Value of mineral production in Hawaii, by counties 


County 1959 1960 Minerals produced in 1960 in order of value 
Hawillo secondes cake $1, 374, 934 | $1,394,001 | Stone, pumice (volcanic cinder), sand and gravel. 
Hornolulu..............- 5,317,011 | 6,526,046 | Stone, sand and gravel, cement, lime, pumice (vol- 
canic cinder), cluys. 
Kali 208, 463 563, 673 | Stone, sand and gravel, pumice (voleanic cinder). 
MAU aora 720, 669 770, 124 | Stone, pumice (volcanic cinder), sand and gravel, lime, 
gem stonos, 


Total....-.------- 7, 630, 000 | 9,254, 000 
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Substantial quantities of volcanic cinder and ash were obtained 
near Kapoho by Kuwaye Bros., Inc., for use as road base and were 
screened for use as a soil additive. Plantation operators, including 
Hawaiian ies Puneet Co., Ltd., at Pahala, Honokaa Sugar Co., at 
Haina, Kohala Sugar Co., at Hawi, and the Pepeekeo Sugar Co., as 
well as the county maintenance crews obtained cinder from company- 
owned pits for road construction and repair. Trachyte was quarried 
and processed at Puuwaawaa by Volcanite, Ltd., for local use as light- 
nn t concrete aggregate and for shipment to Oahu via Kawalhae 

arbor. 

Kauai.—One of the last of the plantations in the Hawaiian Islands 
to ag its sugarcane haulage system from railroad to truck, the 
Lihue Plantation Co., utilized nearly 150,000 tons of coral limestone 
during 1960 for road construction. The coral was dredged from the 
reef and stockpiled toward the mountain (mauka) from Kapaa from 
me through December 1959. 

rove Farm Co., Ltd., quarried and processed coral limestone and 
voleanic cinder near Koloa and basalt rock near Puhi, primarily for 
sale to building and paving contractors. Output of the Koloa cinder 
which was used to maintain the company’s plantation haul roads 
decreased; output from both the limestone and basalt operations was 
greater than in 1959. Decomposed basalt rock for use as road base 
was quarried near Kilauea by crews of the Kilauea Sugar Co., Ltd. 
The crews used a bulldozer to work the single-bench quarry. 

McBryde Sugar Co., Ltd.’s Kapeku Cinder Hill deposit, 1.8 miles 
south of Kalahea, was the island’s principal source of volcanic cinder 
sold and used for horticulture, road and driveway surfacing, concrete 
aggregate, and fill. The deposit consisted of clean black cinders on 
the northwest side of the hill and weathered cinder on the southeast 
side, both of which were consumed in relatively large quantities dur- 
n 

irtually all of the accessible beaches from Haena along Highways 
56 and 50 to Bonham, the Wahiawa Stream, and the Hanapepe and 
Waimea Rivers were sources of coral sand and basaltic streambed sand 
and gravel, used in concrete and for road maintenance. 

Lanai.—James W. Glover, Ltd., Hilo, Hawaii Island, shipped its 
Kalopa portable crusher to Lanai Island, Maui County, for the 
Kaumalapau highway project. The crusher was set up at a site one- 
half mile east of Kaumalapau Harbor, where basalt and aa rock were 
quarried and processed for use as base course and concrete aggregate. 

Maui.— Hawaiian Commercial € Sugar Co., Ltd., operated its rotary 
kiln and continuous hydrator facility near Lower Paia, utilizing coral 
beach sand to produce hydrated lime for the sugar, pineapple, and 
building construction industries. A new dust collector and a 22-foot 
stack were added to the lime plant in January 1960. The company 
also worked the Puuhele Cinder Pit near Maalaea and obtained sub- 
stantial quantities of the volcanic cinder for concrete aggregate. 

Crews from Baldwin Packers, Ltd., worked the Wahikuli cinder 
pit 2 miles northeast of Lahaina for volcanic cinder for road construc- 
tion and maintenance. County road crews and contractors utilized 
cinder from the Honokohau ash px and the Kahakuloa cinder pit in 
northwestern Maui and from the Puu Pane pit of the Haleakala 
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Ranch Co. near Makawao. Black cinder from the upper and lower 
banks of Puumahoe, west of the Makena post office, was sold by 
Ulupalakua Ranch, Ltd., in 60-pound bags and by the cubic yard to 
growers of orchids and other flowers and also for walkways and drive- 
ways. The maintenance crew of the Hawaii National Park used 
black cinder obtained from a bank near Red Hill at the summit of 
Haleakala Crater for repairing Park roads and trails. 

The quarry and processing plant operated by Kahului Railroad Co. 
at Camp 10 near Bunnene supplied all of the loca] requirements for 
crushed It rock used in concrete aggregate and for railroad ballast. 
Coral beach sand used to blend with fines from the rock crusher was 
obtained from the Kaa area at Kahului Bay. Coral sand from the 
Wailuku dunes and from Kaanapali beach were used primarily for 
maintenance of plantation roads, some of which were oil surfaced. 
The 215-mile double-crescent-shaped Kaanapali beach, a source of 
sand for many years, was taken over by a resort development project 
near the end of 1960. Basaltic gravels hauled from various stream 
deposits were used by county crews for road maintenance. 

lack coral gem material obtained from the deep channel between 
Lanai and Maui Islands was fashioned into jewelry by Maui Divers 
of Hawaii at Lahaina. 

Molokai.— Honolulu Construction & Draying Co., Ltd., shipped sub- 
stantial quantities of lightweight volcanic cinder from the Waieli 
cinder pit and coral sand from the Papohaku beach on Molokai, Maui 
County, to Oahu via the company-constructed Hale O Lono barge 
facility. A $150,000 dredging operation was begun by mid-1960 to 
enlarge the channel at the barge harbor to accommodate larger tugs 
for the company’s $1.5-million sand and cinder project. Volcanic 
cinder used on Molokai for fill and road maintenance was obtained 
principally from the Mauna Loa, Kaunakakai, and Puuluahine cinder 


its. 

Molokai Rock & Equipment, the island’s sole commercial supplier 
of quarried stone, sold and used crushed basalt rock from stockpiles 
maintained at its quarry and plant site at Manawainui Gulch near 
Kaunakakai. Loca uirements of coral sand used for concrete 
aggregate were obtained chiefly from the Moomomi dunes. Basaltic 
gravels from streambeds were used for fill and road maintenance. 

Oahu.—A record construction year and the completion of Hawaii’s 
new cement plants on Oahu, Honolulu County, advanced the value 
of the island’s mineral output to $6.5 million from $5.3 million in 
1959. The total yield of stone quarried and crushed on Oahu for use 
as riprap, roadstone, and concrete aggregate and for manufacture 
of cement and lime rose from 2.2 million tons in 1959 to 2.6 million 
tons in 1960, with values of $3.9 million and $4.6 million, respectively. 

Clark-Halawa Rock Co., Hawaii Division of Pacific Cement and 
Aggregates, Inc., San Francisco, operated a basalt quarry at Halawa 
Valley near Aiea and a limestone quarry near Lualualei. Pacific 
Concrete & Rock Co., Ltd., quarried basalt rock at the Palailai quarry 
near Ewa and limestone at its Kailua quarry. Basalt rock was quar- 
ried by Honolulu Construction & Draying Co., Ltd. (HC&D), at 
the Kapaa quarry on the Kailua side of Oahu and by Hawalian 
Rock & Supply Co., Ltd., at the Kaena quarry near Camp Erdman. 
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Nanakuli Paving $ Rock Co., Ltd., worked its Testa quarry near 
Nanakuli for coral limestone. Coral pits of the Ewa Plantation Co. 
and the Malaekahana and Laie quarries of the Kahuku Plantation 
Co. were sources of limestone used for construction and maintenance 
of plantation roads. Road crews of the City and County of Honolulu 
hauled coral limestone from stockpiles maintained at Laie, and main- 
tenance crews at Schofield Barracks worked the quarry at Kolekole 


ass. 

GasprO, Ltd., produced quicklime and hydrated lime at its rotary 
kiln and continuous hydrator facility near Waianae, utilizing coral 
limestone purchased from Clark-Halawa’s Lualualei quarry. The 
Waianae limestone quarry site, from which the lime plant had been 
obtaining its raw materal, was sold during the year to a land-develop- 
ment group. 

Three new coral limestone deposits on Oahu were opened for com- 
mercial use in 1960. Oahu Aggregates, Inc., established its dragline 
and processing plant operation at Barbers Point to produce a wide 
range of aggregates from base course to washed concrete and mortar 
sand. The entire operation was conducted in the course of creatin 
a new harbor at Barbers Point. Sand from the plant supplemente 
the coral sands obtained by other producers from northern Oahu 
and eastern Molokai. 

Hawaiian Cement Corp., jointly owned by American Cement Corp., 
Cyprus Mines Corp., and a Honolulu hui (group), opened its 533- 
acre coral limestone deposit at Barbers Point to supply basic raw 
material to its new 1-million-barrel dry-process cement plant. Per- 
manente Cement Co. obtained coral limestone from its quarry site 
near Maile, 2 miles from its new 1.7-million-barrel wet-process cement 
plant. Both of the cement plants installed extensive dust-collection 
systems, television monitors, automated controls, and other equipment 
of the latest type. 

Clay used for brick and tile was obtained near Kokokahi by 
GasprO, Ltd. The company discontinued its clay-products operation 
before the end of 1960. Waialae Tile, Ltd., liquidated its brick and 
tile operation on Oili Road, near Waialae À venue, Honolulu. Sub- 
stantial quantities of black cinder were taken from stockpiles main- 
tained at the Makiki Round Top cinder deposit to meet the demand 
for use as cushion under pipes and concrete slabs and for lightweight 
concrete aggregate. Large quantities of lightweight aggregate for 
Oahu's construction industry were shipped from a volcanic cinder 
deposit on Molokai by HC&D and from a trachyte deposit on the 
island of Hawaii by Volcanite, Ltd. Crude vermiculite from Montana 
was exfoliated at the relocated Honolulu plant of Vermiculite of Ha- 
wail, Inc., and was used as lightweight aggregate in building prod- 
ucts and in agriculture. 


The Mineral Industry of Idaho 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data between the Bureau of Mines, U.S. Department of the Interior, and the Idaho Bureau of 
Mines and Geology. 


By Frank B. Fulkerson,! Gary A. Kingston,’ and Norman S. Petersen * 
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DAHO mineral production in 1960 declined 18 percent, largely be- 
cause of a 7-month strike in lead-zinc mines of the Coeur d'Alene 
mining region, Shoshone County. Output of all minerals was $57.4 

million, compared with $70.2 million in 1959. The 1960 value was the 
lowest since 1946. Lead, zinc, and silver declined $10.3 million (24 
percent) in value. A similar sharp decrease of $2.6 million (49 per- 
cent) was recorded in copper production. Cobalt, columbium-tan- 
talum concentrate, and rare-earth metals were not produced in 1960. 
In contrast, the overall nonmetal output continued to increase, because 
of greater production of phosphate rock, even though several non- 
metals, including sand and gravel, dropped in output. 

An index measuring the change in the volume of production showed 
that the quantity of minerals produced was 87 (1959=100). The index 
was an average of the percentage increases or decreases from 1959 to 
1960 in the quantity of. the commodities produced, weighted by their 
1960 values. 

Trends and Developments.—Important new developments took place 
in nonmetal industries. J. R. Simplot Co. completed construction of a 
$1.5 million clay-beneficiation plant in Latah County; The Bunker 
Hill Co. finished erection of a $2 million phosphate-products plant at 
Kellogg; and J. R. Simplot Co. and Food Machinery & Chemical Corp. 
oe to expand the capacity of their Pocatello phosphate-products 

ants. 
úl The Federal Bureau of Mines and the Idaho Bureau of Mines and 
Geology reported widespread beryllium discoveries in the Sawtooth 
Mountains In south-central Idaho and in the Yellow Jacket Mountains, 
80 miles to the north. Further prospecting and exploration was be- 
lieved necessary to determine the extent and importance of the 
occurrences. . 

_ Consumption, Trade, and Markets.—A slowdown in business activity 
in Idaho as well as in the Nation was a principal factor affecting min- 
eral production in 1960. Output of several mineral products declined 
because of lower construction activity. Employment in the con- 
struction industry dropped 5 percent, and the value of building per- 


! Commodity-Industry analyst, Bureau of Mines, Albany, Oreg. 
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TABLE 1.—Mineral production in Idaho’ 


Antimony ore and concentrate 
short tons, anon content.. 
Clays A A ousand short tons.. 
Cobalt (content of concentrate) ..... thousand pounds.. 
Columbium-tantalum concentrate (oxide content) 
thousand pounds.. 
gopper (recoverable content of ores, etc.)..short tons.. 
Gold (recoverable content of ores, etc.)....troy ounces.. 
Iron ore (usable) .................. thousand long tons.. 
Lead (recoverable content of ores, etc.)..... short tons. . 
Mercury A naves ases 76-pound flasks.. 
P hate rock. ...............--- thousand long tons.. 
tho short tons. 


short to 
Sand and gravel.................. thousand short tons. . 


Stone 

Titanium concentrate. ......-short tons, gross weight.. 

A. AAA AS short tons... 

Zinc (recoverable content of ores, eto.) ........... do.... 

Mares cedo that de pe : Parite, on ment 
a ve garnet, gem stones, » mica, 
nickel (1959), peat, and values Herpa by footnote 
2. Excludes value of raw materials used in manu- 


ss dd 


1 Production as measured by mine shipments, sales, or marketable production (including consumption 


ucers). 
by eure withheld to avoid disclosing individual company confidential data. 
3 Excludes fire clay and bentonite (1960); included with “Value of items that cannot be disclosed.” 
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FicurE 1.—Value of silver, lead, and zinc and total value of mineral production 
in Idaho, 1935-60. 
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FiaurE 2.—Mine production of lead and zinc in Idaho, 1950-60, by months, in 
terms of recoverable metals. 


TABLE 2.—Selected economic statistics 


1959 1960 1 Change, 
percent 
Personal income: 
A wows ane a a S E a E millons..| $1, 187.0 $1, 224.0 +3 
Per CADA o eee ola cia $1, 804.0 $1, 824.0 +1 
Construction activity 
Building permits. cacon cono millions. . $39. 9 $33.9 —165 
Cement shipments to and within Idaho 
ousand 376-pound barrels.. 1, 230.0 1, 351.0 +10 
Average weekly hours of construction workers. ........--..----.-- 37.7 3 —1 
Mineral production........22-. 222.2 eee eee o millions. . $70. 2 $57.4 —18 
Factory PAYTONS luos cous rice sae do.... $146. 1 $148. 0 +1 
Average monthly employment: 
CONSUL cocoa tr seta dd OE 10, 100. 0 9, 600. 0 —5 
SI _.....-.------ 22 eee eee eee cee eee eee ee rame re 8, 600. 0 9, 300. 0 +8 
LumbeB.- l.c ceu Senn es 12, 800. 0 12, 200. 0 —5 
All manufacturing. EA A wouedwess 30, 300. 0 29, 900. 0 -—-1 
Total labor A A nei Aaa eu a HE STR eal 261, 200.0 | 261, 800.0 0 
A ces Rea ue ors esI dam UR 13, 000. 0 14, 200. 0 +9 
! Preliminary figures. 


Source: Survey of Current Business, Construction Review, Idaho Labor Market, Labor Force and Em- 
Boece io Distribution by Industry of Wages Paid for Covered Euiployment in Idaho, and 
ureau O 8. 


mits issued by the principal cities decreased 15 percent. Employment 
declined despite several active road and other large projects. Con- 
struction was in progress on the Mountain Home Titan Missile Base, 
Which will cost $40 million to complete. Regarding general economic 
conditions in the State, personal income received by Idaho residents 
from all sources increased, but the gain both in the State total and in 
the per capita figure was less than the U. S. advance because of the 
decline in construction, particularly in residential building, an un- 
favorable price for lumber, and depressed metal-mining production 
that resulted from the strike and poor markets. 

Employment and Injuries.—Employment was reduced sharply by a 
strike and by mine closures. The phosphate fertilizer, phosphoric 
acid, and sulfuric acid industries were the only mineral industries to 
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record gains in employment, according to the Idaho Employment 
Security Agency. 

Legislation and Government Programs.—F ive contracts were active, 
compared with 11 in 1959, under the program of the Office of Minerals 
Exploration (OME), U.S. Department of the Interior, to encourage 
exploration for strategic and critical minerals. A new project was 
begun at the Copper Camp group, Valley County. 
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FIGURE 3.—Employment Trends 
(Source: Idaho Employment Security Agency.) 


TABLE 3.—Annual employment and earnings in the mineral industries 


Mining 
Metals Nonmetals Fuels Total 
Year €————————— 
Annual | Annual | Annual | Annual | Annual | Annual | Annual | Annual 
average | payroll | average | payroll | average | payroll | average | payroll 
employ- | (thou- | employ- | (thou- | employ- | (thou- | employ- | (thou- 
nient sands) ment sands) ment sands) ment sands) 
105 usa carla 4,498 | $23,161 268 $1, 210 26 $04 4, 702 $24, 466 
105] os suat adipe EE 4, 388 23, 716 249 1, 123 21 84 4, 658 24.923 
1058 A A re 3, 633 19, 350 259 1, 281 27 149 3,918 20, 789 


e "m 3, 305 18, 303 292 1, 379 20 127 3, 619 19, 899 
AAA 2, 282 13, 550 235 1, 187 20 132 2, 537 14, 869 
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TABLE 3.—Annual employment and earnings in the mineral industries—Con. 


Manufacturing 


Phosphate ferti- 


Stone and clay Primary metals lizers, elemental Total 
products phosphorus, and 
sulfuric acid 


Annual | Annual | Annual 
average | payroll | averige | payroll 
eniploy- | (thou- | employ- | (thou- 


Annual 
payroll 
(thou- 


sands) ment sands) neut sands) 
$6. 399 861 $4. 655 2. 402 $12. 048 
6, 518 850 4,932 2. 503 13, 730 
5,314 787 4,518 2, 400 12, 592 
5, 656 11,139 1 6, S34 2. S39 15, 718 
3, 023 1, 244 7,991 2, 432 14. 390 


1 Part of the 1959 gain was due to obtaining greater detail from multi-industry employers. 


Source: Idaho Employment Security Agency. Industry groups may not correspond with those in the 
Bureau of Mines canvass. 


TABLE 4.—Hours and earnings of production workers in mining 


1960 
Annual average: 
Weekly earnings.........---.-- lel lc Lee eccL ce. $101. 91 $103. 21 
Hourly e3rnings.2-2aceccctocackanc2seniedemecee $2. 58 $2. 66 
Weekly hours.......-.---- eee cec eee c eere eec 39. 5 38.8 


Source: Idaho Employment Security Agency. 


TABLE 5.—Injury experience in the mineral industries ` 


Year and industry Man-horrs 


worked 


1959: 


Sand and gravel operations ^ 254, 176 occ ees 
Metal mines and mills.............. 
COs) Mines A A ERC ae oe A PR ts SN As ein 


n m opas et he ere ee 


—— | | J | ae 
—————M—M— so C—O ——————— OO 


1960: 3 
Quarries and mills?................. 030 APARATO 
Nonmetal mines and mills.......... : 21.044 |.......... 
Band ànd gravel operations 689 |... ...... 
Metal mines and mills.............. 36, X 
er 2222. A AO PA IE cue eA udo EN 


pic DS 5, 532, 327 


! Compiled by the Bureau of Mines from reports by individual companies, 
? Includes cement- and lime-processing plants, 
3 Preliminary figures. 
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TABLE 6.—Office of Minerals Exploration contracts active during 1960 


Property Commodity 


County and contractor 


Custer: 
dad Silver Mines. ...| Clayton........... 


Golden Copper Queen 
Mining Syndicate. 
Shoshone: 
Abo 


50 
80 
Pilot group. ......| Lead, zinc, cop- | June 3, 1959 43, 550 50 
American Smelting and | East Page......... aad ias Sept. 18,1957 | 660,206 50 

Refining C 
50 


June 17, 1960 34, 840 


Copper Camp Copper......... 
group. 


! Changed from 1950 by amendment. 
REVIEW BY MINERAL COMMODITIES 
METALS 
Antimony.—Sunshine Mining Co., Shoshone Reni output of cath- 


ode metal (662 tons containing 96 percent antimony) was 8 percent 
below that of the previous year, but was slightly more than 1 percent 
higher in antimony content. Antimony contained in concentrate 
pone from ores of the Unit, Sunshine, Rambo, Suncon, and 

ankee Girl properties was recovered by leaching and electrolysis. 
Cathode facii resulting from electrolysis was marketed to various 
smelters, secondary smelters, and brokers throughout the United 
States and Canada. 

Smelter production of antimonial lead and high-purity antimony 
metal (99.99 to 99.999 percent Sb) by The Bunker Hil Co., Shoshone 
County, was interrupted by an extended strike in the Coeur d'Alene 
region. Because it 1s not identifiable by mine source, The Bunker 
Hill Co. output of antimony contained in antimonial lead is not 
included in State mineral-production totals. 

Beryllium.—Exploration interest during the year centered about 
beryllium mineralization in the Idaho batholith. A Department of 
the Interior press release announced in August the discovery of wide- 
spread boli mineralization in the Sawtooth Mountains area of 
south-central Idaho (Elmore County) by field exploration teams of 
the Federal Bureau of Mines and the Idaho State Bureau of Mines 
and Geology. The discovery resulted from a lead provided by a local 
prospector, Kenneth Liddiard. In November, the two Bureaus an- 
nounced a second discovery, this one in the Yellow Jacket Mountains 

Lemhi County), 15 miles west of Cobalt and 80 miles north of the 

awtooth Mountains deposit. Although no deposits of economic 
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value were revealed by reconnaissance sampling of the two areas, the 
find indicated the possible existence of beryllium ore in commercial 
quantities. Further SX perl work was needed to ascertain the 
extent and importance of the discoveries. 

Beryllium International, Inc., a Washington, D.C. company, 

uired options on the 18 Sawtooth area discovery claims of Kenneth 
Liddiard; immediate investigation was scheduled to determine the 
extent of the occurrence. 

Cobalt.—There was no production of cobalt in the State. In June, 
Calera Mining Co., a subsidiary of Howe Sound Co., abandoned 
interest in the Blackbird mine and mill at Cobalt, Lemhi County. 
Declining market prices brought Calera’s cobalt production to a halt 
when the company’s contract to deliver cobalt to the Government was 
completed in 1959. Domestic market demand for cobalt metal and 
oxide was being supplied principally by imports from Europe 
(Belgium-Luxembourg) and Africa (Republic of the Congo). 

Columbium-Tantalum.—Columbium-tantalum dredging operations at 
Bear Valley, Valley County, were not resumed by Porter Bros. Corp. 
of Boise after completion in 1959 of the company contract with the 
Government. Research was conducted under a cooperative = thea 
ment between the Porter company and the Federal Bureau of Mines 
(Albany, Oreg.) to develop a commercial process for treating the 
euxenite (columbium-tantalum-bearing mineral) concentrate. Should 
the research prove successful in developing an economical process, it 
was anticipated by the company that both the two-boat dredging 
operation and the concentration plant at Lowman again would become 
active. Porter Bros. Corp., from 1955 through 1959, extracted a total 
of 130,521 tons of black-sand concentrate from its Bear Valley claims. 
Sizable tonnages of stockpiled byproduct ilmenite, monazite, and 
magnetite remained at the company plant at Lowman and warehouse 
at Bolse. 

Copper.—Output of copper was 4,208 tons, a sharp decline (52 per- 
cent) from the 8,713 tons produced in 1959. Calera Mining Co. milled 
stockpiled ore at Cobalt, Lemhi County, before quitting the Blackbird 
mine and mill operation in June; gold and silver also were recovered. 
The Blackbird mine was in previous years the leading copper producer 
in the State, the metal resulting as a byproduct of cobalt mining. 
Extended production stoppages at mines 1n the Coeur d’Alene region 
owing to a labor dispute reduced the quantity of copper produced in 
that area; output at the Sunshine mine was una ected. 

Gold.—Closure of the largest gold-producing operation, the Calera 
Mining Co. Blackbird mine, resulted in a 41-percent decline to 6,135 
ounces, compared with 10,479 ounces in 1959. Also contributing to 
the decline was the curtailment, because of a prolonged strike, of the 
lesser quantities normally recovered from northern Idaho base-metal 
mines. In contrast with the State trend, the Lucky Friday Silver- 
Lead Mines Co. Lucky Friday mine, unaffected by the strike showed 
a 149-percent increase over the previous year and accounted for 24 
percent of the State total. 
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TABLE 6.—Office of Minerals Exploration contracts active during 1960 


Contract 
County and contractor Commodity Govern- 
Total ment 
Date amount | partici 
pation, 
n 
Custer: 
bd Silver Minos....| Clayton........... Lead, zinc......| July 19, 1957 | $130. 840 50 
Golden Copper Queen | Copper Queen....| Copper.........| Sept. 3,1959 | 1 39, 940 50 
Mining Syndicate. 
Shoshone 
Abot Mining Co. -....... Lead, zinc, cop- | June 3, 1959 43, 550 50 
per. 
American Smelting and | East Page......... Lead, zino. .....| Sept. 18, 1957 | 660, 206 50 
Refining Co. 
pper Camp Co........ Copper......... June 17, 1960 34, 840 50 


1 Changed from 1959 by amendment. 


REVIEW BY MINERAL COMMODITIES 
METALS 


Antimony.—Sunshine Mining Co., Shoshone County, output of cath- 
ode metal (662 tons containing 96 percent antimony) was 8 percent 
below that of the previous year, but was slightly more than 1 percent 
higher in antimony content. Antimony contained in concentrate 

roduced from ores of the Unit, Sunshine, Rambo, Suncon, and 

ankee Girl properties was recovered by leaching and electrolysis. 
Cathode meal resulting from electrolysis was marketed to various 
smelters, secondary smelters, and brokers throughout the United 
States and Canada. 

Smelter production of antimonial lead and high-purity antimony 
metal (99.99 to 99.999 percent Sb) by The Bunker Hill Co., Shoshone 
County, was interrupted by an extended strike in the Coeur d’Alene 
region. Because it 1s not identifiable by mine source, The Bunker 
Hill Co. output of antimony contained in antimonial lead is not 
included in State mineral-production totals. 

Beryllium.—Exploration interest during the year centered about 
beryllium mineralization in the Idaho batholith. A Department of 
the Interior press release announced in August the discovery of wide- 
spread ben un mineralization in the Sawtooth Mountains area of 
south-central Idaho (Elmore County) by field exploration teams of 
the Federal Bureau of Mines and the Idaho State Bureau of Mines 
and Geology. The discovery resulted from a lead provided by a local 
prospector, Kenneth Liddiard. In November, the two Bureaus an- 
nounced a second discovery, this one in the Yellow Jacket Mountains 
SD County), 15 miles west of Cobalt and 80 miles north of the 

awtooth Mountains deposit. Although no deposits of economic 
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value were revealed by reconnaissance sampling of the two areas, the 
find indicated the possible existence of beryllium ore in commercial 
quantities. Further exploratory work was needed to ascertain the 
extent and importance of the discoveries. 

Beryllium International, Inc., a Washington, D.C. company, 

uired options on the 18 Sawtooth area discovery claims of Kenneth 
Liddiard; immediate investigation was scheduled to determine the 
extent of the occurrence. 

Cobalt. —There was no production of cobalt in the State. In June, 
Calera Mining Co., a subsidiary of Howe Sound Co., abandoned 
interest in the Blackbird mine and mill at Cobalt, Lemhi County. 
Declining market prices brought Calera's cobalt production to a halt 
when the company's contract to deliver cobalt to the Government was 
completed in 1959. Domestic market demand for cobalt metal and 
oxide was being supplied principally by imports from Europe 
(Belgium-Luxembourg) and Africa (Republic of the Congo). 

Columbium-Tantalum.—Columbium-tantalum dredging operations at 
Bear Valley, Valley County, were not resumed by Porter Bros. Corp. 
of Boise after completion in 1959 of the company contract with the 
Government. Research was conducted under a cooperative agree- 
ment between the Porter company and the Federal Bureau of Mines 
(Albany, Oreg.) to develop a commercial process for treating the 
euxenite (columbium-tantalum-bearing mineral) concentrate. Should 
the research prove successful in developing an economical process, it 
was anticipated by the company that both the two-boat dredging 
operation and the concentration plant at Lowman again would become 
active. Porter Bros. Corp., from 1955 through 1959, extracted a total 
of 130,521 tons of black-sand concentrate from its Bear Valley claims. 
Sizable tonnages of stockpiled byproduct ilmenite, monazite, and 
magnetite remained at the company plant at Lowman and warehouse 
at Boise. 

Copper.—Output of copper was 4,208 tons, a sharp decline (52 per- 
cent) from the 8,713 tons produced in 1959. Calera Mining Co. milled 
stockpiled ore at Cobalt, Lemhi County, before quitting the Blackbird 
mine and mill operation in June; gold and silver also were recovered. 
The Blackbird mine was in previous years the leading copper producer 
in the State, the metal resulting as a byproduct of cobalt mining. 
Extended production stoppages at mines in the Coeur d’Alene region 
owing to a labor dispute reduced the quantity of copper produced in 
that area; output at the Sunshine mine was affected. 

Gold.—Closure of the largest gold-producing operation, the Calera 
Mining Co. Blackbird mine, resulted in a 41-percent decline to 6,135 
ounces, compared with 10,479 ounces in 1959. Also contributing to 
the decline was the curtailment, because of a prolonged strike, of the 
lesser quantities normally recovered from northern Idaho base-metal 
mines. In contrast with the State trend, the Lucky Friday Silver- 
Lead Mines Co. Lucky Friday mine, unaffected by the strike showed 
a 149-percent increase over the previous year and accounted for 24 
percent of the State total. 
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TABLE 7.—Mine production of gold, silver, copper, lead, and zinc, in terms of 
recoverable metals * 


sold or 


Mines producing Material | Gold (lode and placer) | Silver (lode and placer) 
treated 2 


(thousand 
short tons) 


1 Includes recoverable metal content of gravel washed (placer operations). ore milled, old tailings, and 
old slag re-treated, and ore shipped to smelters during the calendar year indicated. Because of rounding, 
individual items may not add to total shown. 

2 Does not include gravel washed. 

3 Partly estimated for years before 1901. 


TABLE 8.—Gold production at placer mines 


Mechanical and hydraulic | Small-scale hand methods Total 
methods 
Year Material Material 


Number] treated Gold | Number 


1 Includes 4 dragline dredges and 5 hydraulic operations: combined to avoid disclosing individual company 
confidential data. 


Iron Ore.—Shipments of iron ore increased 63 percent, rising to 
8,967 long tons from 5,501 long tons in 1959. Production went to 
cement plants and to several steel plants in Oregon and Washington. 
Two new producers—one each in Washington and Benewah Counties— 
accounted for the increase. 

Lead.—Output of lead dipped 31 percent to 42,907 tons (the lowest 
since 1895), compared with 62,395 tons in 1959; the drop resulted from 
nearly complete stoppage of major mining and ore processing in the 
Coeur d'Alene region because of labor disputes at operations of the 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in 1900, by 
counties, in terms of recoverable metals 


Mines producing Gold (lode and placer) | Silver (lode and placer) 


-————  — e eres mme 
———-——---e-eo»npow»»o^conoocnl A3 33V [|-.-----e---- 
AE A 8 ) AX A jee—-————--i————————-—joe——————- 
AAA 3 3 Q ]-2.---2-2-- 
eom.» -—nl-eae-o 
Ses a mm». 
enoconcanrccno=nnrccrocrrraacaro]| 8 8 8 = 2 |-—------ 
———À "a —— ri 
————Ó———9-9-e--—9--o----m- 
EE s~-caseceeoce 
correr rr 
mamm | _ q_-_ | LLL LA fe —— ÁÜÜ—ÁÓatà 


Value Value 
(thou- 
sands) sands) 


A MAA A PEA E PO MAA A eseccneees 
Undistributed 3................ (1) 


ee | once | ome | ee | eS | ER | arÀeá e Ü— 


1 Less than $500. 

? Includes values and quantities that cannot be shown separately for Ada, Adams, Blaine, Clark, Elmore, 
Idaho, Jerome, and Owyhee Counties. 

3 Because of rounding, individual items may not add to total shown. 


American Smelting and Refining Co. and The Bunker Hill Co. The 
northern-Idaho lead-producing area yielded little metal from May 
through December because of a work stoppage called by the Interna- 
tional Union of Mine, Mill and Smelter Workers, after failure of the 
union and the affected mining companies to reach a new contract agree- 
ment on issues of wages, fringe benefits, and management responsibili- 
ties. The mining community of Kellogg and the surrounding area 
suffered severe economic paralysis from an approximate $1 million-a- 
month salary loss for more than 7 months of the year. A sizable 
increase (48 percent) in output over the previous year at the Lucky 
Friday Silver-Lead Mines Co.’s Lucky Friday mine (operated by 
Hecla Mining Co.) and lesser production increases at the Sunshine 
Mining Co. Sunshine group and The Bunker Hill Co.'s Star mine 
(operated by Hecla Mining Co.) helped to alleviate the impact of the 
strike-caused production losses. Through a National Labor Relations 
Board supervised election in December, Bunker Hill Co. employees 
chose a new bargaining agent, and the company negotiated a 5-year 
settlement with the new union; a contract between American Smelting 
615629 —61— —22 
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TABLE 10.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
classes of ore or other source materials, in terms of recoverable metals 


Oro: 
Dry gold, gold tvar, 
gold old tailings, 
gold-silver old tail- 


rejects 3............ 6, 087 18, 000 
Dry silver............ 9, 514, 319 934, 200 
Total... uas 9, 520, 406 952, 200 
Copper and copper 
assay rejects ?...... 12, 623 2A, 200 4, 000 
Lead ..............-. 2, 880, 601 29, 766, 600 2, 516, 100 
Lead-zinc and zinc ?.. 1, 224,917 49, 669, 100 67, 418, 000 
Total............-- 4, 118, 141 60, 938, 100 
Other “‘lode’”’ material: y 
Zinc: Old slag smelted. 18, 107 |........ 7, 869 2, 711, 700 
Total “lode'”materlal.... 1, 105, 306 13, 646, 416. 73, 602, 000 
Gravel (placer operations). (3) ¿E AAC AAA AS 
Total......-.------ 1,105,306 | 6,135 | 13, 646, 508 73, 602, 000 


3 Because some mines produce more than one class of material, detail will not necessarily add to total 
shown. 

3 Combined to avoid disclosing individual company confidential data. 

3 69,616 cubic yards. 


TABLE 11.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
types of material processed and methods of recovery, in terms of recoverable 
metals 


Type of material processed and method of Silver Copper Lead Zinc 
recovery (troy (pounds) | (pounds) | (pounds) 
ounces) 
Lode: 
Amalgamation. AAA MI ABD AREA sumar 
Concentration and smelting of con- 
centrates: 
A auge e mergenus EE 13, 596,045 | 8,024,400 | 84, 966, 500 | 70,855, 100 
Direct smelting: 
Ore and assay rejects 1............... 42, 063 215, 200 35, 200 
Old Slag oc ae tt ene 7, 569 572, 300 2, 711, 700 
Tota lus arcas dano 49, 932 847, 500 2, 746, 900 
Pl a Sete ee oe dt o AE RA E 
Grand total_.........-..---------- 6,135 | 13,646, 508 | 8,416,000 | 85,814,000 | 73, 602, 000 


1 Combined to avoid disclosing individual company confidential data. 


and Refining Co. and the Mine-Mill union was signed shortly after the 
Bunker Hill election. 

The outlook for the Coeur d’Alene area improved during the year 
when The Bunker Hill Co. entered into a long-term agreement with 
National Lead Co. for the purchase of all Bunker Hill metal produc- 
tion; the contract was to become effective January 1, 1961, and, along 
with the new labor-management agreement, was expected to bring 
Bunker Hill Kellogg operations to maximum production capacity. 
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Mercury.—State mercury output declined 22 percent to 1,538 flasks 
76 pounds each) from 1,961 flasks in 1959. This was the lowest pro- 
uction since 1955, when output was 1,107 flasks. Production at the 

Idaho-Almaden mine (Rare Metals Corporation of America) near 
Weiser was 11 percent less than in 1959, and the Holley Minerals Corp. 
Galea also near Weiser, was idle. Ore treated yielded 2.1 pounds 
of mercury a ton, compared with 2.6 pounds in the previous year. 
Value of production cropped 27 percent below 1959, based on an aver- 
age price of $210.76 a flask. 

Nickel.— Upon closure of the Calera Mining Co. Blackbird mine, 
Lemhi County, nickel production in Idaho ceased. Mine output of 
the metal halted in June 1959 with the fulfillment of commitments for 
cobalt (associated in the ore with the nickel) under Government 
contracts. 

Rare-Earth Metals.—There was no production of the rare-earth-bear- 
ing minerals (monazite and euxenite) in Idaho during the year. The 
Porter Bros. Corp. dredging operation was shut down (see Colum- 
bium-Tantalum), and no shipments of monazite resulted from 
reprocessing of stockpiled concentrate at the J. R. Simplot Co. Boise 
sand plant (cas Titanium). 

Silver.—Because of the work stop age occasioned by the northern- 
Idaho labor dispute, silver output declined to 13.6 million ounces, a 
drop of 18 percent from 1959. The Sunshine group and Lucky Friday 
mines, unaffected by the strike, were the ERF producers and 
accounted for 64 percent of the State total. 

Thorium.—There were no commercial shipments of thorium-bearing 
ore or concentrate during the year. The location of new thorite min- 
ing claims in the Salmon area of Lemhi County subsided, and there 
was limited activity by several companies, one of which (Nuclear Fuels 
& Rare Metals Corp.) was redesigning a mill owned by Salmon River 
Uranium Development Corp. The mill, near North Fork, was to be 
used by Nuclear Fuels to beneficiate ore from a oe ariel near Tendoy. 
In the Lemhi Pass area, Rare Metals Corporation of America explored 

roperties leased in 1959 from Agency Creek Thorium & Rare Metals 
orp. 
Titanium.—Stockpiled ilmenite dredge concentrate was reprocessed 
at the J. R. Simplot Co. Boise plant to produce 2,032 tons of ilmenite 
for high-density concrete and roofing granules. 

Tungsten.— Small-scale mining and milling were resumed late in the 
e by Salmon River Scheelite Corp. at the Tungsten Jim mine on 

hompson Creek near Clayton, and exploratory work was continued. 
No tungsten concentrate was shipped. 

Uranium.—O wing to an increase in grade of ore, the value of ura- 
nium production increased despite a decrease in ore shipments. Two 

roducers shipped—The Childs Co. (Lightning group) and Phillips 
etroleum Co. (Elk No. 1 Deerstrike) —from mines in Custer County. 

Vanadium.—Minerals Engineering Co. and Susquehanna-Western, 
Inc., a subsidiary of The Susquehanna Corp., organized a joint venture 
for recovery of vanadium contained in Idaho phosphate rock. The 
new company, named Susquehanna Minerals, purchased the former 
Calera Mining Co. cobalt refinery in Salt Lake City, Utah, where 
high-purity vanadium oxide was to be produced at the rate of 1.5 
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million pounds annually. A two-stage process developed by Minerals 
Engineering Co. and Food Machinery & Chemical Corn. was 
planned—the first step would be carried out at Pocatello and the second, 
a refining step, would take place at the Salt Lake City plant, for which 
$500,000 1n new facilities was authorized. 

Zinc.— Because of the strike in the Coeur d’Alene region, production 
of zinc dropped to 36,801 tons—a 34-percent decline compared with 
1959 and the lowest output since 1935. The Bunker Hill Co. Star 
mine, Shoshone County, operated the entire year by Hecla Mining Co., 
was by far the leading producer; concentrates formerly going to the 
Bunker Hill smelter were stockpiled. 


NONMETALS 


Barite.—The Sun Valley barite mine of J. R. Simplot Co., Blaine 
County, was idle throughout the year; however, shipments were made 
from stocks to the company gunaing plant in Power County, west 
of Pocatello. Shipments of ground barite, marketed principally as 
a weighting agent for oil-well drilling muds, were reduced sharply 
compared with 1959. 

Cement.—Idaho Portland Cement Co. continued production of port- 
land and masonry cements at Inkom, Bannock County. Production 
and shipments were 6 percent lower than in 1959. Cement was shipped 
mainly to destinations within the State; smaller quantities were 
shipped to other markets in the Rocky Mountain area. 

ays.—The quantity of clay sold or used by Idaho procuecre in- 
creased 6 percent over 1959. Greater production of fire clay accounted 
for the advance. Miscellaneous clay used in making heavy clay prod- 
ucts, mainly building brick, was produced in Bonneville, Cassia, El- 
more, and Minidoka Counties. Fire clay for refractories was mined 
in Latah County. 

A small tonnage of bentonite mined near Grandview, Owyhee 
County, was marketed as a hydroseal for irrigation canals and reser- 
voirs and for usein oil- well drilling muds. 

J. R. Simplot Co. completed construction in February of a $1.5 
million clay-beneficiation plant at Bovill, Latah County. The in- 
stallation was built to produce mixtures of clay, quartz, and mica 
suitable for use as paper clay and glass sand. The sand section of 
the plant began operating in February; the clay section began test 
operations in October. 

Garnet (Abrasive).— Production and shipments of abrasive garnet 
by Idaho producers were down sharply from the previous year. Ship- 
ments were made from operations in Benewah, Ada, and Boise 
Counties. Output by Porter Bros. Peu County) and J. R. 
Simplot Co. (Ada County) was a byproduct of milling sand con- 
iB m previously dredged at the companies! operations in Valley 

ounty. 

Gypsum.—No production of gypsum was reported from the Rock 
Creek gypsum mine in Washington County ; however, shipments from 
stocks were made during the year. Less gypsum was marketed for 
agricultural purposes than in 1959. 
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Mica.—Test lots of hand-cobbed mica were shipped to the General 
Services Administration (GSA) mica-purchase depot at Custer, 
S. Dak., from prospects near Riggins, Idaho County, and Murphy, 
Owyhee County. In July, controlling interest in Western Mica Corp., 
Deary, Latah County (Muscovite mine), was purchased by Ida-Mica 
Industrial Minerals, Inc. No production of mica was reported from 
the Muscovite mine in 1960. 

Peat.—Peat production advanced more than twofold compared with 
1959; however, tonnages remained relatively small. Reed-sedge peat, 
produced at bogs in Bannock and Teton Counties, was marketed 
mainly for soil-conditioning uses. 

Perlite.—Oneida Perlite Corp. began developing a newly discovered 
perlite deposit northwest of Malad, Oneida County. e company 
constructed an expanding plant at Malad that was to process crushed 
ore shipped from the mine about 25 miles away. The largest use of 
the expanded perlite was expected to be in building plaster. 

Phosphate Rock.—Production of marketable phosphate rock b 
Idaho p increased to 2.2 million long tons, compared wit 
1.6 million long tons in the previous year. Mine production of phos- 

hate rock advanced 3 percent over the 2.2 million long tons mined 
in 1959. Phosphate oe was produced from six operations in 1960— 
three in Caribou County, two in Bear Lake County, and one in Bing- 
ham County. In addition, shipments were made from stocks at a 
mine in Caribou County. San Francisco Chemical Co. began pro- 
duction in May from the newly opened Diamond Gulch property north 
of Montpelier (Caribou County). Output from the mine was trucked 
to the company mill at Montpelier for grinding before shipment to 
fertilizer-manufacturing plants in the western United States. 

Phosphate rock sold or used by producers was 2 million long tons, 
an increase of 25 percent over the 1.6 million long tons sold or used 
in 1959. The largest use continued to be for pen Pachurine elemental 
phosphorus; the quantity of rock consumed for this purpose remained 
substantially the same as in 1959. The quantity of rock used to manu- 
facture phosphate fertilizers and wet-process phosphoric acid and 
that shipped for export increased over 1959. 

Phosphate rock was utilized at elemental phosphorous plants of 
Food Machinery & Chemical Corp., Mineral Products Division, Poca- 
tello; Monsanto Chemical Co., Soda Springs; and Central Farmers 
Fertilizer Co., Georgetown. The Central Farmers firm used elemental 

hosphorus to make phosphoric acid, which in turn was used to pro- 

uce ee fertilizers at the company Georgetown plant. J.R. 
Simplot Co. continued producing phosphate fertilizers at a plant west 
of Pocatello in Power County. San Francisco Chemical Co. operated 
a grinding and pulverizing plant at Montpelier, Bear Lake County. 

n June, The Bunker Hill Co. completed construction of a $2 million 
plant at Kellogg, Shoshone County, which was to produce phosphoric 
acid for fertilizer use. The company was developing phosphate-rock 
deposits in Montana as a source of raw material for this plant; how- 
ever, phosphate rock from Idaho and Wyoming was to be used ini- 
tially. Sulfuric acid used in the process would be supplied from 
the nearby company acid plant. The new facility remained idle 
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throughout the year because of a labor dispute that halted all Bunker 
Hill operations in the Kellogg area. In September, Collier Carbon 
& Chemical Corp. be constructing a $225,000 acid-concentrating 

lant adjacent to the Bunker Hill phosphoric acid facility. The ad- 
on owned by the Collier concern, would be used by Bunker Hill 
to manufacture highly concentrated phosphoric acid which would be 
shipped to Collier company fertilizer plants in California. 

P R. Simplot Co. in July announced that productive capacity at 
its Pocatello fertilizer plant would be doubled. Included in the pro- 
lens expansion program was an ammonium phosphate plant to manu- 

acture complex fertilizers containing nitrogen and phosphorus. 
Also, additional dust- and fume-collecting equipment was to be in- 
stalled. The expansion was scheduled for completion in 1961. 

Food Machinery & Chemical Corp., Mineral Products Division, 
began a $2.5-million modernization program that would boost pro- 
ductive capacity at the Pocatello elemental-phosphorus plant. 

Pumice and Volcanic Cinder.—Pumice and volcanic cinder sold or 
used by producers declined sharply compared with 1959. Output was 
from operations in Bonneville, Canyon, and Twin Falls Counties. 
Three pumice operations in Bonneville County continued to supply 
the major portion of theoutput. Pumice and volcanic cinder were used 
chiefly as lightweight-concrete aggregate. A quanaly of crude pumice 
was used as feedlot fill and for surfacing roads. Boise Cascade Con- 
crete, & subsidiary of Boise Cascade Corp., optioned 260 acres of 
pumice claims near Fairfield, Camas County, for the purpose of testing 
the extent and quality of the deposits. 'The firm considered establish- 
E plant at the deposits to manufacture lightweight-concrete 

roducts. 

: Sand and Gravel.—Sand and gravel output was 7.1 million tons—a 
decline of 23 percent from the 9.2 million tons produced in 1959. The 
drop was caused by decreased use of sand and gravel at State highway 
department and U.S. Forest Service projects. The quantity of sand 
and gravel used at State highway projects (3.1 million tons) was 38 
pn less than for the previous year. Sand and gravel produced 

y commercial firms was 2.5 million tons, compared with 2.1 million 
tons for 1959. Noncommercial Apres ioa DUE e output 
was 4.6 million tons—a decline of 35 percent from the 7.1 million tons 
produced the previous year. Production was from operations in 36 
of the 44 counties in the State. Cassia County ranked as the largest 
producing area; Bonneville and Owyhee Counties ranked second and 
third, respectively. 

Industrial Sands were produced at two operations—one each in Gem 
and Latah Counties. Special high-quality sands for glass, filter, 
plaster, and foundry purposes were produced: 

Stone.—Total production of stone for all purposes advanced 22 per- 
cent over 1959. Output by commercial producers increased 43 percent 
from the previous year and was the principal cause of the rise. In- 
creased use of roadstone at State and Federal projects also contributed 
to the advance. Noncommercial (Government-and-contractor) ton- 
nages were 6 poe greater than in 1959. In terms of tonnage, basalt 
continued to be the principal stone quarried. Output was used chiefly 
for road construction and maintenance; smaller quantities were used 
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TABLE 19.—8and and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 
Class of operation and use PEA NOM eumd cc 
Quantity Value Quantity Value 
Commercial operations: 
BulldiBg.-.... oov AS A kehrte e uis 679 $844 775 $1,125 
Road MAaterlal. co cuasoencrccnocamccrocorce crea 1, 204 1, 201 1, 1, 266 
— () (?) (1) (0) 
A e le A sees E dE San EE 17 220 
Total..i.canilmde it aaa 2,102 2, 218 2, 486 2, 617 
Government-and-contractor operations: s n 
AA TEE 
Road material. ..........2.......0.--------------- lll... 7, 039 5, 796 4, 244 3, n 
y AAN A A Ue dE 7, 082 5, 862 4, 602 3, 977 
Allo tions 
PI AR MR IIA dese 1,108 
Road material..........................-. .- e. lll ll el. 6, 997 5, 747 5,057 
—————Á—— (1) () i () 
4 A A PE A 219 174 490 839 
Grand MAA A 9,184 8, 080 7, 088 6, 504 


1 Included with * Other” to avoid disclosing individual company confidential data. 
2 Because of rounding, individual items may not add to totals shown. 


for ballast and riprap. The quantity of limestone quarried decreased 
15 percent from the previous year. Output, which was from quarries 
in Bannock and Lewis Counties, was used mainly for cement manu- 
facture. Other uses included es refining, metallurgical flux, paper 
manufacturing, and agricultural applications. Quartzite used as flux 
in electric furnaces of elemental-phosphorus plants was quarried in 
Caribou and Power Counties. The quantity produced for this use 
increased moderately over 1959. Stone production was reported from 
17 of the State’s 44 counties. 

Sulfuric Acid.—The Bunker Hill Co. continued production of sul- 
furic acid at Kellogg, Shoshone County, until May, when a labor 

ispute idled all Bunker Hill operations in the Kellogg area. Output 
which normally was used partly for manufacturing fertilizers an 
partly at the company metallurgical works, was drastically reduced 
from the previous year. J. R. Simplot Co. continued to produce sul- 
furic acid at a plant west of Pocatello in Power County for use in an 
adjacent company fertilizer plant to manufacture phosphate fertilizers 
and wet-process phosphoric acid. 


REVIEW BY COUNTIES 


Ada.—Remaining stocks of ilmenite derived from earlier dredging 
in Valley County by Baumhoff-Marshall, Inc., were sold by J. R. 
Simplot Co., Boise. 

Sand and gravel for construction and road use was produced in | 
the county; however, output was down sharply from 1959 because of 
curtailed requirements for road gravel at State highway department 
projects. A quantity of crushed stone was produced for use at U.S. 
Army Corps of Engineers works. 
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Adams.—The South Peacock mine at Helena, 10 miles north of 
Cuprum in the Seven Devils district, was operated by Todd Russell 
and Jack Darling. Copper ore was hand sorted and shipped to the 
Tacoma, Wash., smelter. 

Bannock.—Portland and masonry cements were produced at the In- 
kom plant of Idaho Portland Cement Co. Limestone for use at the 
plant was obtained from a nearby quarry. Peat was produced at about 
the 1959 rate from a bog near Downey. Sand and gravel production 
declined sharply because of reduced demand by State and county high- 
way departments. Crushed stone output advanced compared with 
1959 owing to increased use of basalt at State highway department 
projects. 


TABLE 13.—Value of mineral production in Idaho, by counties 
(Thousand dollars) 


Minerals produced in 1960, in order of value 


A A tuste Sand and gravel, stone, silver, gold, 
o ls 2 Copper, silver, gold, 
E Cement, stone, sand and gravel, peat. 
as Phosphate rock, sand and gravel, stone, 
AAN Sand and gravel, abrasive garnet, stone, iron ore, 
——— 1) Phosphate rock, sand and gravel, 
prp CM: Barite, silver, lead, zinc, gold, 
j^. NINE CN ST 2 Stone, gold, silver. 
A A Sand and gravel, silver, lead, gold. 
PR A Sand and gravel, pumice, and clays, 
DOCU eee Sand and gravel, stone, lead, silver. 
oo Lead, gold, silver, 
Levees A A Sand and gravel. 
pcc 263 Sand and gravel, pumice, 
be Deu Soe Phosphate rock, stone, sand and gravel, 
S ——Á— E Sand and gravel, clays. 
AMPH A O Sand and gravel, copper, silver, gold, 
eS Sand and gravel, stone, gold, silver, 
A A A Lead, silver, copper, uranium, Zinc, gold, 
A e M , Sand and gravel, stone, clays, gold, silver, 
j| si], MENORES Sand and gra vel, stone. 
donada cono Sand and gravel, 
mor T Sand and gravel, gold, silver, lead, zinc, copper. 
ang... c sr Sand and gravel. 
ts Stone, sand and gravel, gold, silver, mica, 


ra 8 Sand and gravel, gold, silver, 
NAL: A acces Sand and gravel. 
A A Stone, sand and gravel, clays, 
— Copper, gold, sand and gravel, lead, silver, zinc. 
e A ex. Stone. 
c Sand and gravel. 
niece cet CES PRI Do. 
DD ORDERS Sand and gravel, clays, stone, 
td Sind ang gravel. 
A sedes O. 
A wees Sand and gravel, stone, cla ys, gold, mica, 
Des Sand and gravel. 
A EN Sand and vel, stone, 
A enres ; Silver, lead, zinc, copper, antimony, gold, stone. 
Lune uus aimee a d 98 Sand and gravel, peat. 
PEORES NONEM Sand and gravel, pumice, 
A EL DEN Titanium (ilmenite), abrasive garnet, sand and gravel, 


gold, silver. 
Washington............ Sand and gravel, mercury, iron ore, 
Undistributed 1......... 


EE withheld to avoid disclosing individual company confidential data; included with *'Undis- 
uted.” 

3 Includes value of some sand and gravel, stone, and gem stones that cannot be assigned to specific 
counties and values indieated by footnote 1. Excludes value of raw materials used in manufacturing 
cement, 
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Bear Lake.—Mine production of phosphate rock was lower than in 
1959 because of reduced output at the Central Farmers Fertilizer Co. 
Georgetown mine. Production was used by the firm to produce ele- 
mental phosphorus, phosphate fertilizers, phosphoric acid, and a 
beneficiated phosphate-rock product. A quantity of rock also was 
shipped for export. San Francisco Chemical Co. mined and shipped 
phosphate rock from the Waterloo mine eariy in the year; shipments 
were made from stocks at the mine aume the last half of the year. 
Increased requirements for sand and gravel at State highway depart- 
ment projects resulted in a sharp production rise over the previous 


ear. 

á Benewah.—lIron ore was mined near Tensed by C. C. Hill from an 

open-pit operation; ore was sold for use at a cement plant in 
ashıngton. 

Bingham.—J. R. up Co. continued mining Hosphate rock at 
the Gay mine near Fort Hall. Production of both phosphate rock and 
phosphatic shale increased compared with 1959. Phosphate rock was 
shipped to the Simplot fertilizer works west of Pocatello in Power 
County. Phosphatic-shale production was utilized at the elemental- 
phosphorous plant of Food Machinery & Chemical Corp. at Pocatello. 

Blaine.—Lead ore was mined and shipped from the six-claim La 
Grande group northwest of Hailey in the Mineral Hill district. In 
the same district, the Shelton Cheney Mining Co. Liberty Gem mine 
and the Star mine operated by Thornley Williams yielded silver ore. 
Exploration and development were conducted by Silver Star Queens 
Mines, Inc., at the Minnie Moore lead mine near Hailey. 

The J. R. Simplot Co. Sun Valley barite mine was not operated in 
1960; however, s pe of crude barite were made from stock to 
the company grinding plant at Pocatello. The quantity of crude 
barite shipped for grinding was down sharply compared with the pre- 
vious year. 

Boise.—Seven placer operations in the Boise Basin district yielded 
185 ounces of gold and 41 ounces of silver from 22,324 cubic yards of 
stream and bench | dn and old tailings. A dragline dredge used on 
old tailings at the Pennington mine was the principal operation. Six 
small lode-gold mines were active, including the Gold Belt and Gold 
Hill properties in the Boise Basin district and the Golden Cycle and 
King mines in the Summit Flat mining district. 

Bonner.—Small quantities of lead and silver ore were mined at four 
properties; a fifth mine, the Austin Meyer Corp. Weber mine, Lake- 
view district, yielded a comparatively large tonnage of lead ore. Sel- 
kirk Mining Co. announced plans to construct a 750-foot tramway at 
the Plowboy mine (lead ore), Kootenai mining district, to be used to 
carry ore from the mine to a stockpile area, from which the ore was 
to be trucked to a smelter. The Conjecture mine, north of Lake Pend 
Oreille, was under development by Conjecture Mines, Inc. 

Bonneville.— Three operations in the county continued to supply the 
bulk of the pumice produced in the State. Output, which was mar- 
keted for use as lightweight-concrete aggregate, was less than in 1959. 
Sand and gravel production remained substantially the same as for 
the previous year. 
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Butte.—Minor AR. of lead and gold-silver ores were produced 
from three mines in the Dome district. 

Caribou.—Mine production of phosphate rock increased sharply 
over 1959. Greater production from the Conda mine (J. R. Simplot 
Co.) was the principal reason for the advance. Production from the 
new Diamond Gulch operation of San Francisco Chemical Co. and 
increased output from the Ballard properties of Monsanto Chemical 
Co. also contributed. J. R. Simplot Co. shipped phosphate rock from 
the Conda mine for fertilizer manufacture and for export ; the Ballard 
mine continued to supply phosphate rock used at Monsanto's elemen- 
tal-phosphorus plant at Soda Springs. Output from San Francisco 
Chemical Co. Diamond Gulch mine was ground at the company 
Montpelier mill Phosphate rock for fertilizer manufacture was 
shipped from stockpiles at the J. A. Terteling operation during the 

ear. 

Clark.—Copper ore was mined from the Valley View mine, Birch 
Creek district. " 

Clearwater.—A dragline dredge was utilized by Moose Mountain 
Mining Co. on the Lilly No. 1 and No. 2 claims to recover 67 ounces of 
gold and 11 ounces of silver from 5,000 yards of stream gravel. 

Custer.—Custer county ranked third in the State in the value of 

ld, silver, copper, lead, and zinc produced; Clayton Silver Mines 
(Clayton mine) was the principal producer, accounting for 93 percent 
of the tonnage of these ores mined in the county. Exploration and 
development at the Clayton mine, 2 miles north of Clayton in the 
Bayhorse district, consisted of 228 feet of raising, 1,034 feet of drift- 
ing, and 432 feet of crosscutting; mining was by the shrinkage stope 
method. The Clayton mill zinc circuit was idle because of low market 
prices, and some lead ore was bypassed in the mine for the same reason. 
The mine and mill were operated 6 and 7 days a week, respectively, 
for the entire year. The Clayton Silver Mines’ annual report to 
shareholders stated in part: 

The North Drift, on the 800 level, was completed after advancing 760 feet to a 
point some 1,800 feet north of the shaft. The downward extension of the 500 
north ore body was found approximately as planned at 1,400 feet north of the 
shaft. The drift was advanced on very good lead-zinc-silver ore for 140 feet. In 
the next 300 feet some lead and practically no zinc was found, but the silver con- 
tent rose sharply. The occurrence of tetrahedrite which carried the silver in this 
latter area is rather erratic but the total content over a 40-foot width is consider- 
able. By the end of the year not enough information had been gained to definitely 
establish grade and tonnage, but it looks as though there are over 225,000 tons 
with a probable content value of around $8.00 a ton at the present prices of lead 
and silver. The tonnage of lead-zinc-silver ore mentioned above in the first 140 
feet between the 500 and 800 is estimated at 108,700 tons. 

The 500 North Drift was advanced 275 feet and a crosscut was driven 173 feet 
eastward to explore the east wall. Some mineralization but no ore was found. 

The reserves of broken ore in the south 700 and north 500 stopes were esti- 
mated at 4,000 tons at year’s end. 

The diamond drilling contemplated during 1960 was deferred until 1961 from 
fear of increasing the mine water flow which bad been near the pump’s capacities. 

The major projects for 1961 will be development of the 800 north end ore body 
and diamond drilling. 

In the Alder Creek district, the EE group produced copper ore. 
It was the only other significant producer of base metal ores in the 
county. The White Knob lead mine also was active. In addition to 
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the Clayton mine, other mines producing in the Bayhorse district were 
the Ellis group (lead). Estes Gold (copper), and Red Tap (lead-zinc) 
properties. e D & E mine (Sheep Mountain district) yielded lead- 
zinc ore and the Charles Dickens (silver) and Lucky Day (gold) 
mines produced in the Yankee Fork district. 

The Grubstake mine (Seafoam district), the only active placer, 
yielded several ounces of gold from stream gravel. 

Sidney Mining Co. conducted a diamond-drilling program in the 
Bayhorse district under an agreement with Umont Mining, Inc., which 
held a lease option from Bayhorse Mines, Inc. ; the Bayhorse firm held 
the Ramshorn group containing 19 patented and 4 unpatented claims. 
Exploration was concentrated in the Beardsley Gulch area. 

e Childs Co. and Phillips Petroleum Co. operated uranium prop- 
erties and accounted for the total State production of uranium ore. 

There was production but no shipment of tungsten concentrate at 
the Salmon River Scheelite Corp. Tungsten Jim mine near Clayton. 

Elmore.—Talache Mines, Inc. mined gold ore from the Boise- 
Rochester group in the Middle Boise district; the Golden Stringer 
gold mine also was active in the district. Two placer operations 
produced in the Bear Creek district —dragline dredge at the Feathers 
pacer on stream gravel and & small-scale hand operation on bench 

avel. 

S" dem. —Of the four gold and base metal mines that produced, the 
Dewey mine (gold) near Emmett yielded the largest ore tonnage in 
the county. Other properties, all in the Westview mining district, 
were the Black Rock (gold-silver and lead-zinc), Checkmate (gold- 
silver from old tailings), and Eagle Talon (gold-silver). A new 40- 
ton jig-flotation mill was in operation at the Gem State Consolidated 
Mines, Inc., Dewey group mine. Gold sponge derived from sulfide 
ores was shipped to the Denver Mint, and concentrate went to the 
East Helena, Mont., smelter. The Gem State company, operatin 
from March through December, did 400 feet of exploration-and-devel- 
opment raising, drifting, and crosscutting and 125 feet of long-hole 
drilling; 11,375 tons of development rock was mined to dump. The 
ore was mined by using stulled stopes. 

Idaho.—Two placers using hydraulic methods and two small-scale 
hand placer operations were active. The Gold Bar placer, operated by 
Del Dewey in the Mt. Marshall district, was the principal producer. 
Idaho Mining & Milling Co. was readying a dredge to be used for 
recovering gold in the Florence Basin. 

Kimberly Gold Mines, Inc., produced gold ore from the Kimberly 
group, Marshall Lake district, and blocked out enough ore to operate 
a 100-ton flotation mill near Riggins for 2 years. Two other gold 
pope aa (Florence district) and Center Star (Ten Mile 

istrict )—produced lesser quantities of ore. 

A test-lot shipment of hand-cobbed mica was made to GSA from 
the Mica lode and Lake Creek prospects east of Riggins. 

Latah.—In February, J. R. Simplot Co. began operating the sand- 
separation section of a clay-sand beneficiation plant near Bovill. 
Output was shipped mainly for glass and foundry purposes. Fire 
clay produced near Helmer was used in manufacturing refractories 
at the Troy plant of A. P. Green Firebrick Co. The Muscovite mine 


340 MINERALS YEARBOOK, 1960 


ae) of Ida-Mica Industrial Minerals (formerly Western Mica 
rp.) was idle throughout 1960. The mine in recent years had been 
a source of hand-cobbed mica which was shipped to the GSA for 
Government stockpiling. A quantity of crushed stone for road use 
also was produced. 

Lemhi.—Lemhi County ranked second in the State in value of gold, 
silver, and base metals produced. Ore output came pun rom 
the Calera Mining Co. Blackbird mine at Cobalt. Stockpiled ore 
was milled by the Calera company until operations ceased in June. 
Lesser quantities of gold, silver, copper, lead, and zinc ores were mined 
at 16 other lode properties; those yielding sizable tonnages were the 
Black Pine, Peacock, Golden Copper Queen, Twin Peaks group, 
United Idaho, and Yellowjacket mines. Hydraulic placering was 
carried out on the Loosbüro- Tacoma placer near Salmon. Over 31,000 
cubic yards of stream gravel yielded 194 ounces of gold. 

The Agency Creek thorite claims near Salmon were examined by 
Rare Metals Corporation of America. 

Power.—Phosphate rock was processed at two plants west of Poca- 
tello. Phosphatic shale from the Gay mine, Bingham County, was 
utilized at the elemental-phosphorus plant of Food Tane & 
Chemical Corp. J. R. Simplot Co. continued manufacturing phos- 
phate fertilizers and wet-process phosphoric acid from rock produced 
at the company Gay mine, Bingham County, and Conda mine, Caribou 
County. The Simplot firm announced plans for doubling produc- 
tive capacity at the Pocatello fertilizer works. The expansion, which 
was to include facilities for manufacturing ammonium phosphate 
fertilizer, was the second the company had announced in as man 
years. In 1959, the company completed installing additional grind- 
ing, filtering, and evaporating equipment and constructing a sulfuric 
acid plant as part of an expansion program begun in 1958. Quartzite 

uarried near Pocatello was utilized as flux in electric-furnace manu- 

acture of elemental phosphorus. Sand and gravel production was 
reduced praia compared with 1959 because of curtailed require- 
ments at State highway department projects in the county. 

Shoshone.—The value of gold, silver, copper, lead, and zinc produc- 
tion in Shoshone County declined 25 percent from 1959; of the five 
metals, silver ranked first, followed, in order of value, by lead, zinc, 
copper, and gold. Although value of the other four commodities 
dropped, that of gold increased 10 percent over the previous year. 
County production of these metals accounted for 95 percent of the 
State output. 

Lead and zinc showed the lowest production since 1896 and 1938, 
respectively, because of an extended labor strike at major mining and 
milling operations in the county. The International Union of Mine, 
Mill and Smelter Workers called strikes at The Bunker Hill Co. and 
American Smelting and Refining Co. operations, resulting in unem- 
ployment for approximately 2,500 employees for over 7 months. The 
walkouts came after many monthly contract extensions following 
expiration of work agreements in 1959. American Smelting and Re- 
fining Co. mines (Page and Galena) were closed from May 25 to 
December 17 before settlement was reached with the Mine-Mill union. 
The Bunker Hill Co. employees moved to decertify the Mine-Mill 
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TABLE 14.—Mine production of gold, silver, copper, lead, and zinc in the Coeur 
d'Alene region, Shoshone County, in terms of recoverable metals 


Mines Materlal Gold, lode| Silver, lode 
producing Co and placer | and placer 
a 


Year A A + (troy (thousand 
deis pe ounces trov 

Lode | Placer | short tons) ounces) 
1951-55 (average) ........----...--..-----.--------- 49 |........ 1, 955 2, 272 18, 782 
| LU. EROR A A A AS 36 2 1, 675 1, 963 12, 663 
MOG causes cS SAL E eu Ae ED E ED TUE dl IAN 1, 701 2, 254 14, 398 
IU5N oe so A E E. eee 20 E 1, 337 2, 363 15, 615 
E ese Sere erect OSRAM ELEME 17 , 2, 349 16, 461 
[to ooh os ena bd CI 1 2, 591 13, 450 
TRS 4- 1060 IA ee A ee poe PAR dlanco (1) 428, 000 617, 830 

Copper Lead Zinc Total 

(short tons) (short (short value 
tons tons) (thousands) 

1951-55 (average).................... lll. lll. lel. 2, 208 66, 483 64, 644 

jus A A IA A 2, 889 60, 221 46, 738 45, 701 
A AE RM Eid E ewes 3,473 67, 125 54, 825 47,117 
D LU. A A AAA 3, 884 52, 488 49, 532 38, 645 
I KE Ee AA A eas A RR A a Ee ME 3,678 61,155 55, 454 44, 058 
js a ta TER 2 41, 692 36, 639 33, 153 
AA cee set cut EE SS 99,000 | 6,472,000 | 2,087,000 1, 819, 052 


1 Complete data not available: 1904-1960, 105,071,000 short tons. 


union as their representative and, after isa on strike beginning 
May 5, the workers, through a National Labor Relations Board super- 
vised election on December 10, voted in a new union (Northwest Metal 
Workers Union, independent). 

According to The Bunker Hill Co. annual report to shareholders, 
the company lead smelter near Kellogg worked on a 6-day basis until 
the strike and all five electrolytic units were operated at the zinc 
plant. During the strike, research, field geology, and engineering 
projects were conducted. After considerable maintenance and repair, 
the smelter was ready to return to full production in December; how- 
ever, only the zinc plant was in operation before the end of the year, 
producing small quantities of refined zinc and cadmium. 

In June, The Bunker Hill Co. at Kellogg completed constructing a 

hosphoric acid plant which was begun in 1959. The plant remained 
idle throughout the year because of a labor dispute. In September, 
Collier Carbon & Chemical Corp. began erecting an acid concentrating 
plant adjacent to the Bunker ITill facility. The plant was to be used 
to concentrate standard-analysis phosphoric acid prior to shipment to 
Collier fertilizer plants in the West. 

Beaver District.—The Day Mines, Inc., Goat mine (Monitor prop- 
erty), yielding zinc-lead-silver ore, was worked by lessees. 

Evolution District—Three silver properties produced—Rainbow 
property (Coeur d’Alene Mines Corp.), Silver Summit (Hecla Mining 

. and Sunshine operating group (Sunshine Mining Co.). The 
Sunshine group was the principal producer, but output and average 
grade of ore milled was below 1959. Over 232,000 tons of ore, 
averaging 27.14 ounces of silver a ton, was mined. Ore from Sun- 
shine properties was yielded mostly (93 percent) from the Unit mine 
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214,926 tons), and the remainder was from the Sunshine, Rambo 
uncon, and Yankee Girl mines. The Sunshine company’s annual 
report to shareholders stated the following: 

The extensive drifting, raising, and crosscutting on the 3400, 3550, 3700, and 
4000 levels in connection with the new shaft development, has limited eastward 
exploration to drifting and diamond drilling in the Chester fault zone on the 
4000 level and in the hanging wall of the Syndicate fault on the 3700 level. A 
total of 340 horizontal feet of new ore on those levels has been exposed with 
the vertical extent yet to be determined. 

A sand-fill system has been installed whereby the tailings from the mill are 
pumped back into the mine to fill the voids in stopes created by removal of the 
ore, heretofore filled with waste rock from exploration and development. The 
economy of a sand-fill system is based upon the expectation that less timber 
will be needed and that there will be better control of grade so that less waste 
rock is extracted. 

Sunshine company mining costs increased due to general wage in- 
creases, but costs were below those experienced in 1956 and 1957. Ore 
reserves declined at all properties except the Unit mine, which showed 
a slight increase in available tonnage. Exploration and development 
by Sunshine Mining Co. totaled 8,034 feet of drifting, raising, cross- 
cutting, and sinking; 62 diamond-drill holes yielded 10,717 feet of 
exploratory core. 

Hunter District—High-grade silver ore was mined and milled 
(133,724 tons) by Hecla Mining Co. at the Lucky Friday mine (1 mile 
east of Mullan) owned by Lucky Friday Silver Lead Mines Co. Ore, 
formerly milled at the Golconda Lead Mines concentrator, was di- 
verted early in the year to a new 680-ton-a-day (maximum capacity) 
mill constructed at the mine; the company planned to expand mill 
capacity to 750 tons a day. Mill feed averaged 20 ounces of silver and 
nearly 11 percent lead. 

The Morning mine (American Smelting and Refining Co.) and 
The Bunker Hill Co. Star mine (operated by Hecla Mining Co.) pro- 
duced lead and Zinc ore. A small ore tonnage was derived from the 
Morning mine as a result of closing operations. The Morning Mill 
was dismantled by Alaska Junk Co. of Spokane, Wash. The Bunker 
Hill Co. Star mine was unaffected by the regional labor strike because 
the property was operated by Hecla Mining Co., whose workers were 
represented by the nonstriking United Steel Workers of America. 
According to The Bunker Hill Co. annual report, the Star mine 
operated 5 days a week, with concentrate being stockpiled after May 
5; vearend ore reserves were reported at 756,798 tons. 

Lelande District—The Hercules and Sherman mines of Day Mines, 
Inc., yielded lead ore. Hercules production was from stockpiled con- 
centrates; the mine was closed in March, and the workings below the 
No. 5 adit were allowed to flood. Ore from the Sherman property was 
derived from cleanings. 

Placer Center District.—The Dayrock, Galena, and Tamarack No. 5 
mines were the principal producers in the district. According to the 
Day Mines, Inc., annual report, operation of the Dayrock mine was 
curtailed throughout the year to allow active development of the 
Hornet vein, an ore body that extended about 100 feet upward from 
the 1100-level drift. Operations at the Galena mine by American 
Smelting and Refining Co. were halted by thelong strike. Only nomi- 
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nal development was carried out during the year on the Silver vein 
and the North vein. Drifting on the 2800 level of the North vein 
failed to disclose ore; limited work on the Silver vein indicated a com- 
paratively small vein ane higher than average quantities of 
silver. The Day Mines’ Tamarac proporty was e (lead-zinc ore) 
on a small scale by a lessee. A small tonnage of copper ore was shipped 
from the Hansy mine. 

Smelter District.—The Bunker Hill Co. fumed over 13,000 tons of 
zinc-dump slag that yielded 286 tons of lead and 1,356 tons of zinc. 

Yreka District.—District ium was predominantly from mines of 
The Bunker Hill Co.—Bunker Hill (lead-zinc ore) and Crescent (sil- 
ver ore). The American Smelting and Refining Co. Page mine 
(lead-zinc ore) also was & significant producer. Sidney Mining Co. 

roduced lead-zinc ores from the Nabob and Sidney properties. The 

unker Hill and Crescent mines operated on a 5-day basis until the 
Strike; yearend ore reserves at these properties were 2,870,173 tons and 
62,792 tons, respectively. Sidney ing Co. halted mining activities 
in the Pine Creek area. An agreement eae the Sidney company 
and Nabob Silver-Lead Co. for the operation of the Nabob mine was 
terminated, and production at the Sidney mine, from block leases, 
ceased in March. 

Valley. —Dredging operations of Porter Bros. Corp. at Bear Valley 
were idle. No activity was reported at the Hermes mercury property 
(Holly Minerals Corp.). 

Washington.—Iron ore was mined by George Budock at a property 
near Cambridge and by Glen Clark at the Mortimer mine near Weiser. 

Production was marketed at cement and steel plants in Oregon and 
Washington. 

Rare Metals Corporation of America mined and furnaced mercury 
ore from the Idaho-Almaden property 16 miles east of Weiser. Over 
55,000 tons of ore and nearly 44,000 tons of waste rock were moved at 
the open-pit operation. Exploration and development drilling totaled 
14,440 feet. 

The Rock Creek gypsum mine near Weiser was idle throughout the 
= however, shipments from stock for agricultural purposes were 
made. 
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By Matthew G. Sikich? 
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ALUE of Illinois mineral output in 1960, greater than any prior 
V year, was $590.8 million, a 3-percent increase over 1959, and 2 
percent more than the $576.9-million record attained in 1958. 
Increases in production of clays, fluorspar, lead, lime, liquified petro- 
leum gases, petroleum, sand and gravel, stone, tripoli, and zinc all 
contributed to the record output. Total quantities and values of 
output decreased in 1960 for portland and masonry cements, natural 
gas, natural gasoline, and peat. The total value of coal sold decreased, 
but output increased slightly. New highs in production of sand and 
gravel and stone were established. 

Mineral fuels continued as the major commodity group, furnishing 
nearly 75 percent of the total value of mineral production. Non- 
metals supplied 24 percent, and metals comprised the remainder. 

Illinois produced a wide variety of mineral commodities. In 1960 
the State led in fluorspar production, ranked fourth in bituminous 
coal output, and was among the leading States in producing minerals 
of construction—cement, clays, lime, sand and gravel, and stone. 
Illinois also ranked high as a center for processing mineral raw 
materials. 


1 Commodity-Industry analyst, Bureau of Mines, Minneapolis, Minn. 
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TABLE 1.—Mineral production in Illinois! 


1959 1960 
Mineral 
Quantity Value 
(thousands) 
ent: 
Portland.............. thousand 376-pound tr api 9, 486 $30, 158 8, 770 » 
E A detc re cecesscetecncccesend A 439 1, 300 1, 411 
CIB YB E thousand short tons.. 2, 229 4, 2, 357 5, 479 
(eh iO do.... 45, 466 184, 412 45, 977 184, 067 
Fluorspar.....--.---..-- -2...2 -=.= -- short tons.. 112, 469 5, 908 134, 529 6, 936 
Gem stones. ARA iiaa unera o 1 Q Q) 
Lead (recoverable content of ores, etc.)..... short tons.. 570 591 000 702 
Natural gas...................--.... million cubic feet. . 13, 739 1, 910 11, 066 1, 458 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons.. a) 6 16, 496 1,313 
a ERBOR. cod LuucesszcdudoM ucee secs ies do.... 358, 366 19, 941 
| | A ENS short tons.. , 117 6,179 28 
Peron (crude)......... thousand 42-gallon barrels.. 76, 727 229, 414 4 78, 840 4 233, 366 
Sand and gravel.................- thousand short tons.. 30, 241 33, 717 33, 138 36, 255 
0 ARA A ocd ee EE cad do.... 35, 294 45, 081 41, 721 55, 593 
Zinc (recoverable content of ores, etc.)...... short tons... 26, 815 6, 167 29, 550 7, 624 
Value of items that cannot be disclosed: Lime, tripoli, 
and values indicated by footnote 8...................|............| 30,897 |............ 10, 796 
Total Illinois AAA A PS 9 000. MIO. | -5ensesesne 590, 800 


A L D as measured by mine shipments, sales or marketable production (including consumption 
y ucers 

> Weight not recorded. 

3 Figure withheld io avold disclosing individual company confidential data. 

4 Preliminary figu 

: Purdue adjusted t to > eliminate duplicating value of clays and stone. 
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Ficure 1.—Value of coal, petroleum, and total value of mineral production in 
Illinois, 1935-60, ] 


Employment and Injuries.—O ver 36.3 million man-hours was worked 
in the State's mineral industries in 1960, excluding officeworkers and 
employees of the entire petroleum industry. This represented a 4- 
percent decrease from the final figure of 37.8 million man-hours in 
1959. Injury experience was less favorable than in the preceding 
year. A total of 15 fatal and 1,166 nonfatal disabling injuries was 
recorded for Illinois mineral industries in 1960, compared with 11 
fatal and 1,081 nonfatal injuries in 1959. Table 2 contains a sum- 
mary of employment and injury statistics for selected mineral in- 
dustries. Certain industries are excluded from the table to avoid 
disclosing individual company confidential data. 
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TABLE 2.—Employment and injuries for selected mineral industries”? 


| 
Total number of| 


Averago disabling injuries} Total Injury 
Year and industry numbe: of Total | |. > | number of fre- Injury 
| men man-hours | days lost |quency | seve, ity 
working | Non- l| or charged | rate? | rate? 


| 


Fatal | fatal 


1959: | | 
AENA ID | 913 2, 389, 359 |....... | 4 (8) 1. 67 (5) 
A IS A 1,166 2, 043, 820 1 56 7.235 | 27.89 3, 540 
E A E thy qe EN 10, 499 | 17,683, 051 9 | 721 99, 068 41.28 5. 602 
DOORS OVID. Rd a2 i 673 1. 854. 854 |........ | 10 (5) 5.39 (5) 
RARA 172 849, 410 |.......- | 26 | ),764 | 30.61 6, 786 
P AI RES ORA 2,479 5,023, 169 L.! 135 (5) 27.07 (5) 
Sand and gravel.............. | 1,912 3, 908, 490 |........ 65 2,067 16. 64 529 
DA ESA 1,328 CATA Ml O 44 1, 040 13. 87 23 

1960: $ 
CRE ARETES 908 4 IA 2 (5) .85 (5) 
Clays ¢....... E PT 1,280 | 2,127,899 | 2 ES 13,335 | 28.20 6. 267 
Go EE ACE II TO 9, 773 | 16,494,104 | 10 | 580 91, 368 35.77 | 5, 539 
Coko Over. ~~ 6 a ee es 711 1, 840, 78% |......... 7 (5) 3. 80 (5) 
A TP AION 456 880,665 |........ 16 1,134 18.17 1, 288 
ON AA ee ae RT Se yo 1 1 O ER: | 411 (5) 79 35 (5) 
Sand and gravel.............. 1,973 3, 918, 005 2 54 17,651 | 14. 29 4, 505 
A EA | 1, 227 2,643, 660 | heed 20 1, 185 7. 57 445 


1 Excludes officeworkers. 

2 Total number of inju.ies per million man-hours. 

3 Total number of days lost or charged per million man-hours. 

* Includes cement plants and quarries or pits producing raw material used in manufacturing cement. 
è Data not available. 

$ Excluces pits producing clay used exclusively in manufacturing cement. 

7 Excludes quarries producing limestone used exclusively in manufacturing cement and lime. 

5 Preliminary figures. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


Coal.—Output of bituminous coal increased 1 percent in quantity 
over 1959 but decreased slightly in total value. Coal was produced 
from 128 mines in 33 counties, compared with 137 mines in 36 counties 
in 1959. (Data exclude mines producing less than 1,000 short tons 
annually.) Major producing counties in order of decreasing produc- 
tion were Williamson, Fulton, St. Clair, Franklin, Christian, Saline, 
Jefferson, Perry, Knox, Montgomery, Randolph, Jackson, and Ver- 
milion. Nine companies supplied 80 percent of total output, each 
producing over 1 million tons. The No. 10 and the River King mines 
of Peabody Coal Co. and the Orient No. 3 mine of Freeman Coal 
Mining Corp. were among the 10 largest producing mines in the 
United States in 1960. 

Underground mines furnished 51 percent of the total production, 
and strip mines furnished 49 percent. Output from ed elas 
mines decreased 1 percent from 1959, whereas strip-mine production 
increased 3 percent. 
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TABLE 3.—Bituminous coal production in 1960, by counties 
(Excludes mines producing less than 1,000 short tons) 


Number of mines Production (short tons) 
operated 
County Value 
Strip Total 
e E cee AA RA 37, 620 37,620 $268, 129 
Mi AAA EN 370, 608 370, 608 1) 
CUMSUAN MAA T AAA 4, 117.552 AAA 4,117, 552 1) 
Cnn A A O lel 105,135 ERRE 65, 1 279, 937 
A —— d Y FAA 505, 589 AMA 505, 589 ) 
O A IA A PEA E 4, 128, 674 1.2522. 42e 4,128, 674 1 
Pl Oe Ge oe ee se eae eee 5,317. 533 | 5,344,157 | 22,178, 776 
o a O LC 19, 007 3e oe pe E 
TORO IA A hs 7, 062 , , 0 
Henry. IE E A RM x PA LE. - 57. L0 E 73, 295 (Q) 
Jackson l.c eene at ta 676,189 | 1,314, 701 5, 044, 795 
JORCTEON: mera or Dicens 23, 602 2, 960, 094 d 
Kankakee out A A deut tad 320, 344 320, 344 ( 
DOC A A O O Rmi 2, 220, 339 | 2, 220, 339 (1) 
17 A A A E) AA MES lr ARB ls bee 17, 483 101, 550 
E A Leannan] 358,171 [I2 358, 171 1, 487, 364 
Madison ec esos tcoeeetee eal, — TUEMElcrimnczzho^ 667, 868 as ppc 2, 847, 352 
A A ASA 0 Udo. ||| 12.90. bc 2, 97 ^ 
MEDIE A seus E eim 2, 981 27, 231 141, 254 
Montgomery...-.-------.--------| | l[.......] 1,931,657 |........... 1, 931, 657 1 
(P) o T: IA ee 413. 349 433, 437 2, 212, 911 
i2 o A eae dts 2, 826, 912 2, 829, 289 10, 272, 554 
Randolph... ....................- 937, 159 1. 716, 777 (5 
e A halt a ees 3, 319, 749 4, 843, 356 17, 887, 239 
AI oe i naa 1, 714, 686 2, 965, 114 11, 999, 588 
Sangamon.....................-..] | Baoa] 988,515 |............ 98, 515 443, 298 
A 2 Lll cc llc l.l 587, 746 594, 034 (1) 
Stark apn A A A 170, 350 170, 350 736, 116 
Vermilion — —M —— ee oe 1, 055, 513 1, us las 4, 891, SH 
HS RA A , 133 ,133 A 
MESITA O A EN ^. 32,513 ERA 32, 513 151, 382 
AI A MA 368, 573 368, 573 ! 
Williamson.-........--.---------- 3, 978,955 | 2,280,130 | 6,259,085 | 24,975,529 
q A ett aaa te 59 69 | 23, 306, 901 | 22,670,585 | 45, 977, 486 | 184, 086, 847 


! Figure withheld to avoid disclosing individual company confidential data; included in total. 


Nearly 91 percent of the coal output was cleaned at 59 plants. All 
but a fraction of a percent of the underground production was cut 
by machines. Over 99 percent was loaded mechanically, using a total 
of 131 mobile loaders, 45 continuous-mining machines, and 8 duckbills 
or self-loading conveyors. A total of 170 power shovels and ed 
lines, including wheel excavators, were utilized in stripping and lo 
Ing operations at strip mines. Eighty-eight percent of the output 
was shipped to consumers by rail or waterway; the remainder was 
supped by truck. 

pproximately 26 million tons of coal was mined for use in electric 
owerplants, an increase of 2 million tons over 1959. Other markets 
or Illinois coal included general manufacturing and processing in- 
dustries in the Midwest, domestic consumers, coke and gas plants, 
and railroads. Each of these purchased less coal than in the previous 
yee Over 69 percent of the 38.7 million tons of coal consumed in 
llinois in 1960 was mined in the State. Average mine value was 
$4.00 per ton, compared with $4.08 in 1959. 

Freeman Coal Mining Corp. began operating its new Orient No. 
$ underground mine near Benton late in the year. The United Elec- 
tric Coal Cos began full-scale production at the Banner No. 27 strip 
mine near Glasford. In January, Old Ben Coal Corp. hoisted the 
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first coal from its new No. 21 underground mine at Sesser. This mine 
reportedly had a reserve of about 100 million tons of low-sulfur 
metallurgical coal. The company abandoned its Nos. 22 and 14 under- 
ihe mines in January and June, respectively. In April, Stone- 
ort Coal Mining Co., Inc., began o STE its Allendale strip mine 
near Wyoming and abandoned the Little John strip mine near Vic- 
toria. e St. Ellen underground and Seminole strip mines in St. 
Clair County were abandoned by Peabody Coal Co. in May. The 
Orient Number Two Coal Co. abandoned the Orient No. 2 under- 
ground mine in Franklin County in November. 

Coke.—Coke was produced at 6 plants. Total production was 1,971,- 
000 short tons, valued at $37.1 million, compared with 2,045,000 tons, 
valued at $37.8 million in 1959. Over 1.8 million tons was used by 
produce companies in blast furnaces. About 161,000 tons of coke 

reeze valued at $893,000 was recovered at Illinois coke plants. 
Nearly 80,000 tons was used by producers in steam powerplants and 
agglomerating plants. Other products of coke-oven plants included 
coke-oven gas, ammonia, tar, and light oil. 

Peat.—Production of peat decreased markedly from 1959. Output 
was reported by 3 companies in Cook, Kane, and Lake Counties. Al- 
though classed as & mineral fuel, Illinois peat was used principally 
for soil conditioning. Theentire output was sold in bulk. 

Petroleum and Natural Gas.—Crude-petroleum output increased 
nearly 3 percent in quantity and 2 percent in value over 1959 and com- 
prised 39 percent of the total value of State mineral production. Out- 
pat was chiefly from oilfields in the southeastern part of the State. 

ydraulic-fracturing and water-flooding meth accounted for 
about half the total production. According to the Illinois State 
Geological Survey, 1,922 wells were completed in 1960, of which 769 
were producing oil wells, 10 were gas wells, 526 were dry holes in 
pools, and 617 were unsuccessful wildcats. Total footage drilled was 
4,027,597, of which 44 percent was in producing wells. Estimated 
dis crude-oil reserves at the beginning of 1960 were 594 million 

arrels, according to the American Petroleum Institute. 

Marketed production of natural gas decreased 15 percent in quantity 
and 24 percent in value compared with 1959. Output of liquefied 
petroleum gases increased in quantity and value, whereas production 
of natural gasoline decreased, compared with 1959. 
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TABLE 4.—Crude petroleum production, by fields * 
(Thousand barrels) 


s 


1958 


A oo Li some Runden uude P QUUM 1,120 1, 313 1, 377 888 
Benton A A uaran CREE 1, 032 807 606 529 407 
Host AAA AA A EDU MEE 899 952 668 4R5 382 
Bridgeport.............-......-. 2-2. ee ael. 4, 352 4,174 5, 280 6, 284 7,174 
Cen A Me EFC EY 546 2, 076 3, 480 2, 160 1, 420 
Cly City- eee A 9, 210 8,187 7,972 7, 200 7, 470 
Dal E AA A TE ae st 3, 543 2, 441 2, 485 1, 979 2, 506 
East Int. oe -2...2 .---- -2-200 .-- 1,513 1,415 1, 537 1,126 746 
Johnsonville..........................-...- 1, 063 1, 010 992 1, 698 1, 438 
PS cli cu A T ia CE E RE 9, 828 11, 691 13,158 12, 586 12, 628 
New Harmony...--.-.-.-.---------.-2-22-- 4, 022 3, 462 4, 430 4, 758 5,252 
Phillipstown.............................- 1,168 547 691 606 653 
DINSOD uds 2, 621 2,752 2, 755 3,197 3, 624 
A E E A 2, 503 2, 449 2,155 1, 860 1, 545 

Sailor Springs. ..-..-..-.------------------ 1, 794 1, 552 1,531 1,378 1, 382 
REI A A O 6, 606 5, 644 6, 475 6, 926 8, 482 
Other fields 3.................... LL lll... 30, 526 26, 611 24, 683 22, 793 22, 783 
ps A de ados dame 77, 083 80, 275 76, 727 78, 840 


1 Based on Oi] and Gas Journal data adjusted to Bureau of Mines total. 
2 Prelim figures. 
3 Bureau of Mines figures. 


NONMETALS 


Cement.—Shipments of portland and masonry cements from Illinois 
plants decreased 8 and 16 percent in quantity, respectively, from 1959. 
Chief reason for the marked drop was the decline in sales for building 
construction, which was not offset by a substantial increase in sales for 
highway construction. Total value of output decreased 3 percent for 
portland cement and 14 percent for masonry cement, compared with 
1959. Average unit values for both cements increased. Plants were 
operated in LaSalle and Lee Counties, by 4 companies. 

Nearly 97 percent of the portland cement output consisted of types 
land iid (general use and moderate heat). The remainder was chiefly 
type III (high early strength). Over 59 percent was sold to ready- 
mixed concrete companies, 20 percent to highway contractors, 13 
percent to concrete-product manufacturers, 7 percent to building- 
material dealers, ud. less than 1 percent to miscellaneous consumers. 
Approximately 98 percent of the output was shipped by rail; the re- 
mainder was shipped mostly by truck. About 87 percent of the port- 
land cement and 51 percent of the masonry cement was shipped to 
consumers within the State. 


TABLE 5.—Finished portland cement produced and shipped 
(Thousand barrels and thousand dollars) 


Shipped from mills 
Year Active Produc- 
plants tion 
Quantity Value 
1951-55 (average). ....------0 cios 4 8, 704 8, 701 $21, 690 
po A O RO A cee leeds 4 8, 823 8, 629 24, 866 
EY ARA A E E AN OA 4 8, 794 8, 097 24, 560 
RN A A O AN 4 9, 433 9, 205 29, 
O A A LO 4 9, 559 9, 486 30, 158 
IU soe cou esd ae ee bes A A AN 4 9, 270 8, 770 29, 321 
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Producing companies quarried over 2.6 million tons of limestone 
for use in manufacturing portland cement. Other raw materials con- 
sumed included over 175,000 tons of clay or shale and 49,000 tons of 
gypsum. Approximately 233 million kw.-hr. of electrical energy was 
used at the plants in 1960. Annual finished portland cement capacity 
remained at about 10 million barrels. 

Medusa Portland Cement Co. announced plans for a major expan- 
sion procram which included construction of a new kiln at its Dixon 

lant. Annual capacity of the new kiln was expected to be 1 million 

arrels. The company also was acquiring limestone properties in the 
southern part of the State, in an area regarded as a potential site for 
a new cement plant. 

Clays.—Total output of miscellaneous and fire clays increased 6 per- 
cent in quantity and 11 percent in value over 1959. A substantial 
increase in production for manufacturing heavy clay products was 
recorded. 

Production of fire clay increased 12 percent in quantity over 1959. 
Output was reported by 11 companies in Greene, Grundy, La Salle, 
McDonough, Marshall, Rock Island, and Tazewell Counties. The 
material was used for refractory purposes, manufacturing heavy clay 
products, and other uses. 


TABLE 6.—Clays sold or used by producers, by kinds 
(Thousand short tons and thousand dollars) 


Fire clay Miscellaneous clay 


weer mmm m meo -—-u--- 


Miscellaneous clay was produced in 20 counties and was used for 
manufacturing dor n draintile, sewer pipe, lightweight 
aggregate, cement, pottery, and other purposes. Output increased 5 
percent in tonnage over 1959. 

The Illinois State Geological Survey published a report covering 
investigations made to determine shale deposits that were self-bloat- 
ing, those that require addition of bloating agents, and the mechanism 
and requirements that control the bloating of shales.? 

Fluorspar.—lllinois ranked first among the 7 fluorspar-producing 
States, furnishing nearly 59 percent of total domestic shipments. 
Illinois output increased 20 percent in quantity and 17 percent in value 
over 1959, a paor year. Although somewhat improved, market condi- 
tions remained generally depressed, principally because of the high 
level of imports, which exceeded domestic shipments for the ninth 
consecutive year. However, some mines began operating 6 days a 
week, and some previously laid-off employees were recalled to work. 


? White, Arthur W., Lightweight Aggregate From Illinois Shales: Illinois State Geol. 
Survey Circ. 290, 1960, 29 pp. 
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Results of a U.S. Tariff Commission investigation of the domestic 
fluorspar industry, conducted in response to a Senate resolution au- 
thorizing the Commission to make specific findings on further import 
restrictions, were made public. No recommendations were made be- 
cause the Commission felt that recommendations for restrictions would 
be extra legal. 

Approximately 76 percent of the fluorspar shipments were classified 
as acid grade; 13 percent as metallurgical grade; and 11 percent as 
ceramic grade. Shipments of acid-grade fluorspar increased nearly 
a fourth over 1959, the result of increased demand by the aluminum 
and chemical industries. Metallurgical-grade shipments increased 
chiefly because of increased consumption at steel plants after the 
strike-affected previous year. Shipments of ceramic-grade fluorspar 
decreased substantially from 1959. 

Major fluorspar producers included Aluminum Company of Amer- 
ica, Mackey-Humm Mining Co., Minerva Oil Co., and Ozark-Mahon- 
ing Co. All except Mackey-Humm Mining Co. also produced lead 
and/or zinc concentrates as byproducts of fluorspar mining. Minerva 
Oil Co. resumed operations at its Jefferson mine and began sinking a 
new shaft on the adjacent Fairbairn property. The company also 
began shipping bagged fluorspar concentrate by barge to Wellsville, 
Ohio, for distribution by truck from that point. Ozark-Mahoning 
Co. began processing some of its ore by heavy-medium separation 
preparatory to flotation. Wiley Cochran began production from a 
new mine in the Karbers Ridge area. 

Mills in Illinois processed 392,000 tons of crude ore, from which 
nearly 131,000 tons of finished fluorspar was produced. The entire 
output of finished fluorspar came from Hardin County, although 
several thousand tons of crude ore was mined in Pope County. 

Reports describing the geology, production, economic aspects, and 
uses of Illinois fluorspar * and exploration, development, and mining 
practices at two fluorspar mines in the State * were published. 

Gem Stones. —Gem materials, consisting of fluorite and other mineral 
specimens, were collected by several companies and/or individuals. 

he specimens were used primarily for personal collections, 

Lime.—lIllinois ranked eighth in quantity of lime produced in 1960. 
Output was from plants in Adams and Cook Counties. Total ship- 
ments of quicklime and hydrated lime increased 10 percent in both 
quantity and value over 1959. Chief reason for the gain was the 
13-percent increase in sales of quicklime for refractory purposes. 
Nearly 63 percent of the total was for refractory use, 31 percent for 
chemical and other industrial uses, and 6 percent for building 
purposes. A small quantity was sold for agricultural use. 

Perlite.—Perlite-processing plants were operated in Champaign, 
Cook, Lake, and Will Counties. Crude material processed at the 
plants was mined in Colorado, Nevada, and New Mexico. Total sales 
of expanded perlite decreased substantially from 1959, principally 
because of the decline in building construction. Nearly 35 percent 


8 Finger, G. C., Risser, H. E., and Bradbury, J. C., Illinois Fluorspar : Illinois State Geol. 
Survey Circ. 296, 1960, 36 pp. 

* Montgomery, Gill, Daly, J. J., and Myslinski, Frank J.. Mining Methods and Costs at 
Crystal-Victory and Minerva No. 1 Fluorspar Mines of Minerva Oil Co., Hardin County, lll. : 
Bureau of Mines Inf. Circ. 7956, 1960, 45 pp. 
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of the output was used as lightweight aggregate in building plaster. 
Over 31 percent was used as concrete aggregate. The remainder was 
for loose-fill insulation, filler, filter use, ET conditioning, and other 
purposes. 

Sand and Gravel.—A record high production of 33.1 million short 
tons of sand and gravel was established, surpassing the previous high 
of 31.2 million tons set in 1956. The new mark represented a 10- 

rcent increase over 1959. Illinois was one of the largest producing 
States ranking fifth in 1960. Value of output increased 8 percent 
over 1959. Chief reason for the substantial rise was the 2.8-million- 
ton increase for paving use. Use of material for building construction 
was less than 1 percent higher than in 1959. Output for railroad 
ballast decreased 46 percent. Total output of industrial sands re- 
mained substantially the same as in 1959; an 11-percent increase in 
production of glass sand offset declines for other industrial uses. 


TABLE 7.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1960 
Class of operation and use 
Quantity Value 
iui ri operations 
O RNC ERN 1,216 $2, 962 1, 344 $3, 306 
Due COIN ICRA NO 4,615 4 35 4, 700 1292 
TN AA ce ae eee 
A 215 101 806 407 
E A 5 5, 127 $ 57 s 105 
E A ds ss reseni 377 674 392 
Ground. ......---222.- A 197 1,845 181 1, 851 
Undistributed 1........................ 487 555 2, 084 
TOCA AA ous SC daoid 13, 124 18, 836 14, 014 20, 095 
Gra iding 3, 419 9, 322 8, 849 
Paving.. el 9, 690 11, 686 10, 886 
Railroad ballast........................ 164 120 
A A wocccscsecined 936 805 447 
OUNCE: AAA A 65 312 253 
pa A A 14, 414 16, 289 15, 055 
Total sand and gravel................ 27, 538 31, 203 35, 150 
Gova moont enemies operations: 
IA A 
PaA daa 374 388 193 
Total. A A A A 378 388 193 
Build A O econ ces 27 11 
Pa = DHT AA AN 2, 208 1, 517 901 
RAIN IO AA AA PIE 3 (3) 
EA A RS 2, 325 1, 547 912 
Total sand and gravel................ 2, 703 1, 935 1, 105 
Allo tions 
Band lo ol2Soswüdwab educ Ee E E EVE 13, 502 15, 302 20, 
Oravel oo. o seo AAA du ees 16, 739 17, 836 15, 967 
Grand total................... 2. eee 30, 241 33, 138 36, 255 


! Includes railroad ballast, blast, grinding and polishing, filter, hydrafac, and other industrial sands 
(1950-60); fire or furnace (1960). 
2 Less than $1,000. 
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Nearly 62 percent of production was for paving use, 24 percent 
was for buil purposes, and 8 percent was for industrial use. The 
remainder was for railroad ballast, fill, and other uses. 

About 81 percent of the output was transported by truck and 
nearly 19 percent by rail. A small quantity was moved by water. 

Production was reported from 72 counties. Major-producing 
counties—more than 1 million tons each—in 1960 were: Grundy, 
Kane, Lake, La Salle, McHenry, Peoria, Tazewell, Will, and Winne- 
bago. Major producers included Chicago Gravel Co., Consumers Co., 
Pim kért- Chicago Stone Co., Larson Bros. Sand & Gravel, McGrath 
Sand & Gravel Co., Inc., Material Service Corp., Ottawa Silica Co., 
Portage-Manley Sand Co., C. A. Powley Co., Road Materials Corp., 
and Wedron Silica Co. 

Stone.—Production of stone reached a new high of 41.7 million short 
tons, an 18-percent increase over 1959, the previous record year. The 
substantial gain moved Illinois into second place in tonnage, among 
the producing States, exceeded only by Pennsylvania. The output 
consisted entirely of limestone, except for about 600 tons of sand- 
stone produced in Alexander County for refractory purposes. Total 
value of output increased 23 percent over 1959. High demand for 
crushed limestone for road construction was the chief reason for the 
increase. 


TABLE 8.—Limestone sold or used by producers, by uses 


Use 


Quantity 


Dimension: ! 
Rubble (and flagging—1960). . thousand short tons.. 
House-stone veneer (cut stone and flagging—1959).. 
ousand cubic feet.. 


Total........ approximate thousand short tons ? 
Crushed and broken: 
Riprap.....---------------2-- thousand short tons 
Concrete aggregate and roadstone............ Onin. 
Railroad NR ET A ces do 
Pag l o A A Dae E do.... 
Asphalt: ua A A A do.... 
[.ol.cc2n22etascccasicc leui e cea d do.... 
A A er do.... 
Total... dí do.... 
Grand total...............................- do.... 


1 Uses as shown combined to avoid disclosing individual company confidential data, 

3 Average weight of 170 pounds per cubic foot used to convert cubic feet to short tons. 

3 Includes limestone for chemical uses, filler, Metallurgical, and other purposes combined to avoid disclos- 
ing individual company confidential data. 


Production for concrete aggregate and roadstone increased 5.2 mil- 
lion tons (19 percent) over 1959, and comprised 78 percent of the 
stone output. Crushed limestone for agricultural use increased 570,- 
000 tons over 1959 and represented 8 percent of the total production. 
Other substantial gains were recorded for railroad ballast, blast fur- 
nace flux, riprap, and coal mine dust. Quantities of crushed lime- 
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stone used in alkali works, asphalt mix, various fillers, and as mineral 
food decreased. Material for other uses remained substantially the 
same. 

Limestone was produced in 61 counties. The following 10 counties 
each produced over 1 million tons of limestone and together com- 
prised nearly 67 percent of the State output : Cook, DuPage, Johnson, 
Kankakee, La Salle, Livingston, Randolph, St. Clair, Vermilion, and 
Will. Cook County, alone, furnished 31 percent of the total with out- 
put of 12.9 million tons. Major producers of limestone included 
Allied Chemical Corp., Anna ua Inc., Columbia Quarry Co., 
Consumers Co., Dolese & Shepard Co., East St. Louis Stone Co., 
Elmhurst-Chicago Stone Co., Lehigh Stone Co., Marquette Cement 
Mfg. Co., and Material Service Corp. 

Dimension limestone was produced in Cook, Kane, McHenry, Ogle, 
Pike, St. Clair, and Union Counties. Output was used for house 
stone veneer, flagging, and rubble. 

Sulfur.— Elemental sulfur was recovered as a byproduct by the Pure 
Oil Co. at its Lemont refinery and by The Anlin Company of Il- 
linois at its Hartford plant. Total output was somewhat greater 
than in 1959 because of the full-year operation of the latter plant, 
which began producing late in 1959. The 150-ton sulfur-recovery 
plant of The Anlin Company utilized refinery gases obtained from 
an adjoining Shell Oil Co. refinery. 

Tripoli (Amorphous Silica).—Ozark Minerals Co. and Tamms Indus- 
tries Co. mined and processed tripoli, or amorphous silica, near Elco 
and Tamms, respectively. Production of crude material increased 8 
percent over 1959; sales of prepared material increased 20 percent in 
quantity and 8 percent in value. Output was sold for abrasive, filler, 
and other purposes. 

Vermiculite.—Three companies exfoliated vermiculite at plants in 
Cook, Macoupin, and Will Counties from crude material mined in 
Montana, South Carolina, and South Africa. Output decreased 
slightly from 1959. Processed material was used as insulating mate- 
rial, lightweight aggregate in plaster and concrete, and for other 
purposes. 

METALS 


Lead and Zinc.— Production of lead and zinc, in terms of recoverable 
metals, increased 17 and 10 percent, respectively, in quantity over 
1959. Chief reason for the rise was increased production from flu- 
orspar mines in the Southern Illinois district that recovered lead 
and zinc as bvproducts. Total values of these metals increased 19 
percent for lead and 24 percent for zinc. 

Principal producers 1n Northern Illinois (Jo Daviess County) were 
Eagle-Picher Co. and Tri-State Zinc, Inc. Both companies operated 
their mines throughout the year except for a strike at Eagle-Picher 
Co. operations during all of October. Major producers in Southern 
Illinois (Hardin and Pope Counties) were Aluminum Company of 
America, Minerva Oil Co., and Ozark-Mahoning Co. 

Average weighted yearly prices used to calculate total values of 
lead and zinc production in 1960 were 11.7 cents per pound for lead 
and 12.9 cents per pound for zinc, compared with 11.5 cents per pound 
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for both metals in 1959. Prices were relatively stable in 1960. The 
quoted price of lead, New York, opened in January at 12 cents per 
pound and remained at that level until December 13, when it dropped 
to 11 cents. No further changes occurred before the close of the year. 
The quoted zinc price, East St. Louis, opened in 1960 at 12.5 cents 
per pound. On January 8 the price rose to 13 cents. The price 
declined to 12.5 cents December 13. Another half-cent decrease 
December 19 brought the yearend price to 12 cents. 


TABLE 9.—Mine production of silver, lead, and zinc, in terms of recoverable 


metals 
Materials Silver Lead Zinc 
Minos sold or AA A rre Total 
Year pro- treated ! value 
ducing |(short tons) | Troy | Value | Short Value Short Value 
ounces tons tons 
1951-55 
(average). 19 786,362 | 2,764 | $2,501 | 3,718 | $1.118, 769 | 18,255 | $5,195,138 | $6,316, 408 
1955, ....... 23 851,285 | 1,580 | 1,430 | 3,832) 1,203,248 | 24,039 | 6, 586, 686 7, 791, 364 
1857 23 853, 661 |........].-...-.- 2, 970 849, 420 | 22,185 5, 146, 920 5, 996, 340 
]958 ooo 19 1,003, 020 1.222: 1,610 376, 740 | 24, 940 5, 087, 760 5, 464, 500 
1959.0... 2 930, 265 A A 2,570 591,100 | 26,815 6, 167, 450 6, 758, 550 
]960......... 22 | 1,015,581 |--...----ļ------0- 3, 000 702,000 | 29,550 | 7,623, 900 8, 325, 900 


t Data include fluorspar ore from which lead and/or zinc was recovered as follows: 1951, 332,028 tons; 
1952, 384,203 tons; 1953, 353,570 tons; 1954, 202,478 tons; 1055, 309,311 tons; 1956, 336,635 tons; 1957, 360,406 
tons; 1958, 401,562 tons; 1959, 297,252 tons; and 1960, 350,355 tons. 


TABLE 10.—Mine production of lead and zinc in 1960, by months, in terms of 
recoverable metals 


(Short tons) 
Northern Illinois Southern Illinois 'Total Illinois 
Month 

Lead Zinc Lead Zinc Lead Zinc 
January..................--.- 100 1, 520 135 660 235 2,180 
February. .-..------.-------0-- 100 1, 870 130 635 230 2, 505 
March ioa dAouzacioxw Ene 110 2, 080 135 63^ 245 2, 715 
Alca A eiu 110 2,125 140 900 250 3, 025 
` OV EE E E E AT 120 2,010 145 925 265 2, 935 
UNG canica 100 1, 965 155 20 255 2,785 
Jüly A MR TN SO 1, 270 170 915 250 2,185 
IS A es dod 105 1, 860 130 705 235 2, 565 
September._.......----222--2. 100 1, 800 150 770 250 2, 570 
October.....------.-.-.-..---. 110 1, 000 150 785 260 1, 765 
November...................- 110 1, 400 160 750 270 2,150 
December.................... 100 1, 425 155 715 255 2,170 
Total- cosa aca RE Eus 1, 245 20, 325 1, 755 9, 225 3, 000 29, 550 


A publication concerning the geology of the Upper Mississippi 
Valley zinc-lead district was issued early in 1960.5 The report was 
piede by the Federal Geological Survey in cooperation with the 

linois State Geological Survey, the Iowa Geological Survey, and 
the Wisconsin Geological and Natural History Survey. The Upper 
Mississippi Valley district includes approximately 4,000 square miles 
in Illinois, Iowa, and Wisconsin. The report describes the geology, 


® Heyl, A. V., Jr., Agnew, A. F., Lyons, E. J., and Behr, C. H.. Jr., with special sections 
by Flint, A. BÐ., The Geology of Upper Mississipp! Valley Zinc-Lead District: U.S. Geol. 
Survey Prof. Paper 309, 1959 (1960), 310 pp. 
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areal and economic, and summarizes the stratigraphy and geomor- 
phology of the entire district. Detailed geologic maps of favorable 
areas and mines are included in the report, and about 500 mines are 
described. 

A bill granting subsidies to small lead-zinc mines passed both 
Houses of Congress but was vetoed by the President. Import quotas 
for lead and zinc were continued throughout 1960. 

Pig Iron and Steel. Approximately 5,247,000 short tons of pig iron 
was shipped from Illinois in 1960, a slight decrease from the 1959 
figure. Estimated value of output was over $316 million. Twenty- 
two blast furnaces were operated by 6 companies in Chicago and 
Granite City. These furnaces operated at 67 percent of capacity. 
Granite City Steel Co. dismantled its old B furnace, which was to be 
replaced with a new blast furnace as part of an expansion program. 
Construction of the new furnace was nearing completion at the close 
of the year. Interlake Iron Corp. completed construction of a new 
continuous iron-ore sintering plant late in the year. Capacity of the 
plant was more than 3,000 short tons of sinter per day. 

Over 7.1 million short tons of domestic iron and manganiferous ores 
(excluding agglomerates) was consumed in blast and steel furnaces 
and Bae omoran ng lants. In addition, 1.4 million short bons of iron- 
ore pellets, produced at or near out of State mine sites, was consumed 
at furnaces 1n Illinois. Over 715,000 tons of foreign ore also was con- 
sumed. Nearly 3 million tons of sinter was produced at connue 
furnaces. Approximately 4.4 million tons of agglomerate (sinter an 
pellets) was consumed. Other materials consumed in Illinois furnaces 
included 4 million tons of coke and 2 million tons of limestone and 
dolomite. The above data excludes nonintegrated steel plants. 

Steel production was 8,229,281 short tons, according to the American 
Iron & Steel Institute, a slight increase over 1959. As of the begin- 
ning of 1960, annual capacity of the State's 95 steel furnaces, 
operated by 13 companies, was 12,794,000 tons. 

Other Metals.—Refined thorium compounds were manufactured 
from monazite concentrate by the Lindsay Chemical Division of 
American Potash and Chemical Corp. at West Chicago. The 
company also produced rare-earth compounds. 

Small but valuable quantities of certain metals, such as cadmium, 
gallium, and germanium, are recovered from Illinois ores in later 
processing stages. Because it is virtually impossible to distribute 
such mineral products by States of origin, their values are not included 
in the total value of mineral output of any State. 


REVIEW BY COUNTIES 


Mineral production, excluding liquid fuels and natural gas, was 
reported in 94 of the 102 counties in 1960. La Salle County continued 
to rank first, with mineral output valued at more than $35 million. 
Other leading counties, with total value of mineral production exceed- 
ing $10 million, were Christian, Cook, Franklin, Fulton, Hardin, Jef- 
ferson, Perry, St. Clair, Saline, and Williamson. Mineral values in- 
creased over 1959 for 62 counties; 34 counties recorded decreases from 
the preceding year; and no change was reported for 1 county. Ex- 
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cluded from the county-review section are details on liquid-fuel and 
natural gas operations, for which county breakdowns were not avail- 
able. References to coal producers pertain only to those producing 
1,000 short tons or more annually, unless otherwise stated. 
Adams.—Quicklime and hydrated lime were produced at plants op- 
erated near Quincy by Marblehead Lime Co. and Menke Stone & 
Lime Co. chiefly for building, chemical, and industrial uses. These 
companies and the Black White Limestone Co. operated underground 
limestone mines in the county. Other limestone producers included 
Missouri Gravel Co. and Western Illinois Stone Co. The latter op- 
erated 3 quarries, near Loraine, Marcelline, and Quincy. Limestone 
was produced for various purposes, including concrete aggregate and 
roadstone, agriculture, flux, mineral food, various fillers, riprap, and 


lime manufacture. 


TABLE 11.—Value of mineral production in Illinois, by counties? 


County 1959 
AAA AO $1, 847, 868 
pe 255, 150 
AE APR CA (2) 
MEN s apra 92, 803 
HL EI E AER 322, 757 
A ae a (2) 
Ce 2 A EN 19, 324 
Q0 TOIT 91, 101 
oo oc od SEE rt P m 400 
Champaign....................- 241, 429 
AIR owe (3) 
A ERRE 632, 681 
aO E EA AAA 2) 
DU JA E el rra 416,305 
ACI, AA A eee (2) 
S00 IA AAN 24, 656, 565 
b OCO T JAM ESSES (2) 
Qo 7, RR 124, 947 
AAA DARAN d 428, 916 
DN dira aia 96, 391 
A AAA 2, 159, 511 
1 AB (2) 
e a qb 29, 100 
a tas (2) 
AE 94, 182 
bo oH AD RL III 125, 812 
FAA (3) 
a aes 21, 906, 792 
i 00 ARIAS O 509, 366 
Sa 296, 868 
Q0 he S dea A 7) 
00 PS ARA 275, 059 
C00 AY MEA IAN 8, 287, 358 
0 7.7 O Gee 254, 112 
OO EE ir 457, 722 
pe ie MEE 840 
| (0 CU RA (2) 
a (1) 
JOE A da afe à (2) 
MIENNE LL Lo AA (1) 
IIA TR aeuum a 986, 108 
00 a a 2, 447, 514 
a cs 2, 347, 021 
AO EAS (2) 
a e 9, 615, 582 
(000 MA a ECE Aa IEA 985, 914 
A CAI AL IN 35, 340, 757 

o AM m ai UcE c6 dm x 579 
MIA E Mou madre orit in: x ( 
DN reso 1, 968, 458 
(Pe el AMIA (2) 
J Ss aa (2) 
|” SASSER ay 1, 577, 488 
) i OUS ES eee 4, 336, 809 
| eS ee 84, 281 


See footnotes at end of table. 


1960 


| Minerals produced in 1960 in order of value 


$2, 310, 787 


222, 528 
214, 506 
163, 619 
189, 944 
(?) 


326, 931 


963, 345 
237, 721 


1, 513, 242 


Stone, lime, coal, sand and gravel, 
Tripoli, sand and gravel, stone. 
Sand and gravel, stone, clays. 
Sand and gravel, stone. 
Stone, sand and gravel, clays. 
Coal, sand and gravel, clays. 
Stone, sand and gravel. 
Sand and gravel, stone. 
Sand and gravel. 

Do. 
Coal, stone. 
Stone, sand and gravel. 
Stone. 
Coal, stone, sand and gravel. 
Stone, sand and gravel. 
Stone, lime, clays, sand and gravel, peat. 
Sand and gravel. 

Do. 
Stone, sand and gravel. 
Sand and gravel. 
Coal. 
Stone, sand and gravel. 
Sand and gravel, clays. 
Stone. 
Sand and gravel, clays. 
Sand and gravel. 
Coal, sand and gravel. 

Do. 

Do. 
Stone, clays, coal, sand and gravel. 
Clays, sand and gravel. 
Stone. 
Fluorspar, zinc, stone, lead. 
Stone. 
Coal, stone, sand and gravel. 
Sand and gravel. 
Coal, stone, sand and gravel. 
Coal, stone. 
Stone. 
Zinc, lead, stone, sand and gravel. 
Stone. 
Sand and gravel, stone, peat. 
Stone, coal, clays, sand and gravel. 
Stone, sand and gravel. 
Coal, stone, sand and gravel. 
Sand and gravel, clays, peat. 
Cement, sand and gravel, stone, clays. 
Sand and gravel. 
Cement, stone, sand and gravel, clays. 
Stone, clays, sand and gravel. 
Stone, sand and gravel, coal. 
Sand and gravel. 
Coal, stone. 
Coal, stone, sand and gravel. 
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TABLE 11.—Value of mineral production in Illinois, by counties '—Continued 


County 1959 1960 Minerals produced in 1960 in order of value 
Marshall........................ (3) () Sand and gravel, clays. 
NASON sods les eee ia oe a E $3, 435 $11,634 | Sand and gravel. 

SRC CD O. (?) (?) Stone, sand and gravel. 
McDonough 200, 428 414, 128 | Stone, clays. 
NICHUBFyillcdsc- pe D ee xhE 2, 797, 321 3, 164, 138 | Sand and gravel, stone. 
A sec owen cece 2nces 507, 128 398, 778 | Sand and gravel. 
Menard... ote fools 500, 089 5415, 105 | Stone, coal, clays. 
KORU A A 243, 855 363, 582 | Coal, stone, clays. 
NIORTOG -6525 23s s oad (3) (2) Stone. 
Montgomery (2) (3) Coal, stone. 
Aa ull licct or ee tN eae ee aie 772 | Sand and gravel. 
MOOG conca adds A RA 
OPO nos pt oO a 1, 294, 565 1, 575, 180 | Sand and gravel, stone. 
I O a l: APA Euntes atii 4, 065, 072 4,773,532 | Coal, sand and gravel, stone. 
POS ca 12, 132, 382 10, 272,554 | Coal. 
Pies a e 309, 448 406,971 | Stone, sand and gravel. 
Poe sede quemad usn ise 3, 991 9, 754 | Sand and gravel, zinc. 
Pulaski. da cma uc (3) 630, 212 | Stone, clays, sand and gravel. 
PU e a 2,250 1 AAN 
Randel A s ses eset 4, 458, 949 7,439,217 | Coal, stone, sand and gravel. 
Rock Island 784, 095 1,634,097 | Stone, sand and gravel, clays. 
O E AA 23,671,114 21, 409, 993 | Coal, stone, sand and gravel, clays. 
Sullam oer p A 10, 714, 955 11, 999, 588 | Coal. 
Sangamon. coco 1, 069, 841 1,900, 539 | Sand and gravel, coal, clays, stone. 
Belüviéf. iue cupa o ae (1) (2) Coal, stone. 
led A (?) 273, 678 | Stone, sand and gravel. 
Shelby 2 ossi Ooo se DE (?) 226, 831 Do. 
itp o2 aco AN ARAN 738,216 | Coal, sand and gravel. 
Stephenson................ LL. 161, 743 427,321 | Stone, sand and gravel. 
T'azewell..:.:.... o osevevoscerec ], 223, 114 1,603, 193 | Sand and gravel, clays. 
n o AOE ce 1, 062, 963 1,579, 48 | Stone, sand and gravel. 
Vermilion.............. LLL csse 6, 763, 731 6,639, 156 | Coal, stone, clays, sand and gravel. 
A cioe cies d dreamed s (2) 243,580 | Sand and gravel, coal. 
A A ent terc Sonne 103, 652 (3) Stone. 
Washington 368, 939 305, 157 | Stone, coal. 
WAVNG A A rpaeie east cs 13, 965 | Sand and gravel. 
AA eee od 154, 867 229, 154 Do. 
Whiteside. ooo... 285, 592 301, 627 | Stone, sand and gravel. 
AVI coe pae cede Pee ee ae 8, 870, 304 9, 475, 255 | Sand and gravel, stone, coal. 
Williamson. occ 25, 052, 366 24.975, 529 | Coal. 
Winnebago... 222.2222 eee ee 1, 221, 941 2, 224, 120 | Sand and gravel, stone. 
Woodford. occ (2) 3 Sand and gravel. 
Undistributed 3 340, 742, 594 | 345, 414, 974 

Total. A 3 572, 275,000 | 590, 800, 000 

en y wa 


1 Excludes gem stones, petroleum, natural gas, natural gas liquids, and some stone and sand and gravel 
for which data by counties are not available; included with ''Undistributed." The following counties did 
not report production: Edgar, Hamilton, Jasper, Piatt, and Richland. 


HEUTE withheld to avoid disclosing individual company confidential data; included with ''Undis- 
ributed.” 


3 Revised figure. 


Sand and gravel and crushed limestone for road use were produced 
under contract for the State highway department. Quincy Sand Co. 
pres sand and gravel for building, fill, and other purposes at its 

redging operation near Quincy. Blick’s Construction Co. produced 
paving sand, also near Quincy. l 

Triple S Mines, Inc., produced coal for local consumption from its 
No. 2 strip mine near Augusta. Some of the coal was crushed, cleaned 
by jigging methods, and oil treated. 

Alexander.—Ozark Minerals Co. and Tamms Industries, Inc., near 
Elco and Tamms, respectively, produced amorphous silica. Both 
companies operated underground mines. Crude material was crushed, 
ground, sized, and dried at company-operated mills. Most of the 
processed material was bagged and shipped to consumers by rail. 
Output was greater than in 1959. 
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Sandstone was produced near Elco by the Western Fire Brick Co. 
Crude material was shipped to the company plant in East St. Louis 
for grinding. Output was sold chiefly for use in furnace linings. 

. H. Halliday Sand Co. operated a dredge on the Ohio River near 
Cairo and produced sand and gravel for building and road construc- 
tion and railroad ballast. The county highway department produced 
paving gravel. 

Bond.—The Bond Stone Co. produced crushed limestone from a 
quarry near Sorento. Output was used entirely as roadstone. 

Richards Brick Co. mined clay near New Douglas, for manufactur- 
ing building brick at its plant in Edwardsville, Madison County. 

Cyril Munie operated both fixed and portable sand and gravel plants 
and produced material for building and road construction and other 
uses. Greenville Gravel Co., Inc., produced gravel for building use 
at its fixed plant at Greenville. Paving sand was produced under 
contract for the State highway department. 

Boone.—Belvidere Lime Quarry produced crushed limestone for 
roadstone and agricultural purposes at a quarry near Belvidere. 

Several companies produced sand and gravel for building and road 
construction and other uses. Paving gravel was produced under con- 
tract for the county highway department. 

Brown.—Crushed limestone for roadstone and agricultural use and 
sand and gravel for paving use and fill were produced by T. F. 
Hollembeak & Sons near Mount Sterling. Missouri Gravel Co. oper- 
ated a portable crushing plant and produced limestone for road use. 
Paving gravel was podus under contract for the State highway 
department. 

he Frederic Brick & Tile Co. produced clay near Mount Sterling 
and used the material for manufacturing building brick and draintile. 

In March, the Big Four Mines acquired the strip coal mine formerly 
operated by K. D. Malcomson near Mount Sterling. Combined output 
of both companies was less than 1,000 short tons. 

Bureau.—Midland Electric Coal Corp. produced 371,000 short tons 
of coal from its Mineral No. 1 strip mine, the only active coal mine in 
the county. The entire output was cleaned at the company plant, 
which also treated coal from the Victoria No. 5 mine of Midland 
Collieries, Inc., in Knox County. Shipments were primarily by rail. 

Clay was mined near Sheffield by Sheffield Shale Products Co. for 
use in manufacturing building brick and other heavy clay products. 

Sand and gravel was produced by 4 commercial operators near 
Manlius, Princeton, Spring Valley, and Wyanet. Output was for 
building and road construction, molding sand, fill, and other uses. 
Gravel was produced by the county highway department and the city 
of Princeton for paving use and fill, respectively. The State and 
county highway departments contracted for paving gravel. 

The New Jersey Zinc Co. operated a zinc smelter at Depue. A 
labor strike began on August 5 and ended November 26 when the 
company and the United Steel workers union signed a new contract, 
which expires July 27, 1963. 

Champaign.—Expanded perlite was produced by the Ryolex Corp. 
at Champaign for use principally as lightweight aggregate in plaster 
and concrete. Crude material processed was mined in New Mexico. 

615629 —81— —24 
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Fixed and portable sand and gravel plants were operated in the 
vicinities of Champaign, Ludlow, Mahomet, and Rantoul. Output 
was for building and road purposes, fill, and other uses. A report on 
the sand and gravel resources of the county was published.* 

Christian. —Peabody Coal Co. produced coal from its No. 10 under- 
ground mine near Pawnee, the second largest producing mine in the 
United States in 1960. Output was 4.1 million tons, a 9-percent in- 
crease over 1959. Part of the output was cleaned by jigging methods. 

Crushed limestone was produced by Edinburg Quarries and Tri- 
County Stone Co. near Edinburg and Nokomis, respectively. The 
material was used for roadstone and agriculture. 

Clinton.—Citizens Coal Co. and Marion County Coal Mining Corp. 
produced coal from underground mines near Breese and Centralia, 
respectively. Total production increased 51 percent over 1959. Out- 
put was primarily for local consumption. 

Crushed limestone was produced chiefly for use as roadstone. The 
county highway department produced gravel for building pu 
Paving sand was produced under contract for the State highway 
department. 

Cook.—Total value of Cook County mineral output topped $30 mil- 
lion, 22 percent more than that of 1959. Limestone was produced for 
concrete aggregate and roadstone, agriculture, railroad ballast, flux, 
manufacturing lime and dead-burned dolomite, asphalt filler, coal- 
mine dust, riprap, flagging, and other uses. Material Service Corp. 
continued operating its Federal, Riverside, Stearns, and Thornton 
quarries. Consumers Co. produced limestone from the Bellwood and 
McCook quarries. An article concerning the company's new 1,500- 
ton-per hour crushing and screening plant at the McCook quarry was 
published.” Other producers of limestone included Dolese & Shepard 
Co., operating a quarry near Hodgkins; Arcole Mid-West Corp., 
Lemont Stone & Material Co., and Elroy & Son, operating quarries 
near Lemont; and H. Turner & Son. The State hehar department 
contracted for roadstone and paving gravel. 

Sand and gravel producers included Chicago Gravel Co., Consum- 
ers Co., Material Service Corp., Road Materials Corp., and Worth 
Sand & Gravel Co., Inc. Output was for building and road construc- 
tion, railroad ballast, and other purposes. 

Marblehead Lime Co. produced quicklime and hydrated lime at 
plants in South Chicago and Thornton for building and various 
chemical and industrial uses. Quicklime for refractory use was pro- 
duced at La Grange by Standard Lime & Cement Co. 

Clays were produced chiefly for manufacturing building brick. 
Producers included Brisch Brick Co., Carey Brick Co., Chicago Brick 
Co., Illinois Brick Co., and Tuthill Building Materials Co. 

Peat was produced and sold chiefly for soil conditioning. 

The Pure Oil Co. recovered sulfur as a byproduct at its Lemont 
Refinery. 

Perlite was expanded by Silbrico Corp. at Chicago from crude 
material mined in Western States. The processed material was used 


* Anderson, R. C., Sand and Gravel Resources of Champaign County, Illinois: Illinois 


State Geol. Survey Circ. 294, 1960, 15 pP. 
7 Pit and Quarry, Automated Control: Vol. 52, No. 12, June 1960, p. 80, 
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for lightweight aggregate in plaster and concrete, insulation, soil 
conditioning, and other de Hise 
p a Mica Co., Inc., produced ground mica at its plant in Forest 

a 

Vermiculite was exfoliated at Chicago by Zonolite Co. from crude 
material mined outside the State. 

Lindsay Chemical Division of American Potash & Chemical Corp. 
manufactured refined thorium compounds and rare-earth compoun 
at Chicago. 

Blast and steel furnaces and coke-oven plants were operated in the 
Chicago area. Many of the furnaces were banked because of lack 
of demand for steel. Pig-iron producers were Interlake Iron Corp., 
International Harvester Co., Republic Steel Corp., United States 
Steel Corp., and Youngstown Sheet & Tube Co. l except United 
States Steel Corp. operated coke ovens. A new self-fluxing sinter 

lant was constructed by Interlake Iron Corp. at its Chicago facilities. 

e plant was built by Dravo Corp. under license from Lurgi Co. 

of Germany. Daily capacity of the new plant was over 3,300 short 
tons of sinter. 

Steel producers included Acme Steel Co., Borg-Warner Corp., Ceco 
Steel Corp., Columbia Tool Steel Co., A. Finkl & Sons Co., H. M. 
Harper Co., International Harvester Co., Republic Steel Corp., and 
United States Steel Corp. H. M. Harper Co. completed a major ex- 
pansion program which included four building additions having 
about 26,000 square feet of floor space and new equipment for produc- 
ing stainless steel. 

Douglas.—A pproximately 506,000 tons of coal was produced by 
Moffat Coal Co. from its underground mine near Murdock. The 
entire output was cleaned by jigging. About three-fifths of the output 
was shipped to consumers by rail. The remainder was sold chiefly 
for local consumption. 

Du Page.—Elmhurst-Chicago Stone Co. operated a limestone quarry 
at Elmhurst and produced material for use cine as concrete 
aggregate, roadstone, and railroad ballast. The company also op- 
erated stationary sand and gravel plants at Winfield and Warren. 
Output was for building and road construction. A quantity of sand 
and gravel was diens by township crews for road use. 

Edwards.—Albion Brick Co. produced clay near Albion for manu- 
facturing building brick. 

Sand and gravel for various uses was produced near Albion by 
George Aulvin Sand & Gravel Co. 

Fayette.—Diller Shale Products produced clay near St. Elmo for 
use in manufacturing draintile. Most of the finished product was 
sold to farmers in the area; the remainder was sold to lumber yards 
and other retailers for construction use. 

Burtschi Sand & Gravel Co. and Melvin Dugan operated stationary 
sand and gravel plants near Vandalia and Hagarstown, respectively. 
Output was for building and road construction and other uses. For- 
rest Lutz produced natural-bonded molding sand near Mulberry 
Grove. Output was shipped mostly to steel companies and foundries. 
A small quantity was sold for paving use. The State highway de- 
partment contracted for paving gravel. 
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Franklin.—A pproximately 4.1 million tons of coal was produced, a 
10-percent decrease from 1959. Output was from 6 underground 
mines. Old Ben Coal Corp. operated the Nos. 9, 14, 21, and 22 mines 
in 1960. The Nos. 22 and 14 mines were abandoned in January and 
June, respectively. The company began operating its new No. 21 
mine near Sesser in January, producing low-sulfur metallurgical coal. 
The mine was expected to become one of the Nation's largest produc- 
ing mines with a potential capacity of 15,000 tons per day. Freeman 
Coal Mining Corp. began initial production from the Orient No. 5 
mine near Benton in November. Output was cleaned at the company 

lant in Williamson County. The Orient No. 2 mine of Orient Num- 

r Two Coal Co., near West Frankfort, was abandoned in November. 

Paving gravel was produced under contract for the State highway 
department. 

Fulton. —Fulton County ranked second in coal production, with more 
than 5.3 million tons, a 5-percent increase over 1959. Most of the 
output came from 15 strip mines; 3 underground mines supplied 
26,600 tons. Approximately 95 percent of the production was cleaned 
at 7 plants. Full-scale production began at the Banner No. 27 strip 
mine, operated by The United Electric Coal Cos. near Glasford. A 
detailed article on the mine was published. Bruketta & Sons Coal 
Co. abandoned its underground mine near Farmington in July. Little 
Coal Co. and Gibson Coal Co. opened strip mines in April and Septem- 
ber, respectively. 

Sand and gravel for building and road construction and other uses 
was produced by three companies. 

Gallatin.—Coal was produced by three companies, operating one 
strip and two underground mines. None of the output was me- 
chanicallv cleaned or treated. Over half the shipments were by barge 
on the Ohio River. Nearly all the remainder was sold locally. H. 
& V. Coal Co. began operating a new strip mine in August. 

Paving sand and gravel was produced by Gail Denny Sand Co. and 
the county highway department and under contract for the State 
highway department. 

Greene.—À merican Vitrified Products Co. produced clay near White 
Hall for use in manufacturing sewer pipe. Clay was produced near 
Roodhouse by Wyatt’s Clay Mines, Inc., formerly Wyatt Clay Mines, 
and used by the company in manufacturing building brick. 

Birch Creek Coal Co. produced coal from its strip mine near Rood- 
house. Output decreased slightly from 1959. All shipments were 
for local consumption. A small quantity was treated with oil. 

Limestone was produced by 5 companies, operating quarries near 
Fast Hardin, Hillview, Kane, and Roodhouse. Output was chiefly 
for roadstone, agriculture, and riprap. Paving gravel was produced 
by Lyle B. Moushon for the State highway department. 

Grundy.—Clay was produced near Coal City by Illinois Clay Prod- 
ucts Co. for use chiefly in manufacturing refractories. A small 
quantity was used for manufacturing miscellaneous heavy clay prod- 
ucts. The cutback in steel production adversely affected sales in 
1960. 


8 Conal Age. Banner Mine: United Electric's 4,000-Tpd On-River Producer of Illinois Coal, 
vol. 65, No. 12, Decemher 1960, p. 70. 
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Sand and gravel was produced by Material Service Corp. near 
Morris chiefly for paving use. The State highway department con- 
tracted for paving gravel. 

Hardin.—Shipments of finished fluorspar increased about one-fifth 
over 1959. Major producing companies were Aluminum Company 
of America, Mackey-Humm Mining Co. Minerva Oil Co., and Ozark- 
Mahoning Co. Aluminum Company of America continued to operate 
1ts group of mines and mill near Rosiclare. Acid-grade fluorspar 
and lead and zinc concentrates were produced at the mill, which 
treated some custom ore as well as company-mined material. 

Minerva Oil Co. operated its Crystal and No. 1 mines and mills. 
Fluorspar, lead, and zinc concentrates were produced at the Crystal 
mill, whereas only fluorspar and zinc concentrates were produced 
at the No. 1 plant. Some custom ore was processed at both plants. 
The company also resumed operations at the Jefferson mine and began 
sinking a shaft on the adjacent Fairbairn property. In the latter 
part of the year the company was operating its mines and plants 6 
days a week. The company began shipping fluorspar concentrate 
in 4-ply paper bags by barge on the Ohio River to Wellsville, Ohio. 
The ad product was stored in a warehouse at Wellsville for sub- 
sequent distribution by truck. As a result, freight costs were reduced 
substantially. 

Ozark-Mahoning Co. operated mines near Cave-in-Rock and a 
flotation mill at Rosiclare and produced fluorspar, lead, and zinc con- 
centrates. The company curtailed operations during the summer be- 
cause of depressed market conditions. Also, the company began to 
treat mine-run ore by heavy-medium separation on a small scale, 
prior to flotation. 

Mackey-Humm Mining Co. operated its mine and heavy-medium 
and flotation plants. Metallurgical-grade fluorspar was produced 
in the heavy-medium plant, which also upgraded ore for other pro- 
ducers. Acid-grade fluorspar was produced in the Pny flota- 
tion plant. Acid-grade fluorspar also was produced at the flotation 
plant of Rosiclare Lead & Fluorspar Mining Co., which was operated 
only part of the year. Several companies mined fluorspar ore that 
was processed by other companies. Wiley Cochran began produc- 
tion from a new mine in the Karbers Ridge area. 

Crushed and broken limestone was produced near Cave-in-Rock 
and Elizabethtown for roadstone, agricultural use, and metallurgical 
flux. The State highway department contracted for crushed lime- 
stone for road use. 

Henry.—Schuler Coal Co. produced coal from an underground mine 
near Alpha. Most of the shipments to consumers were by rail. 

McCarthy Improvement Co. opened a new limestone quarry near 
Cleveland. The company operated a portable crushing plant and 
produced material for roadstone and agricultural purposes. 

Paving gravel was produced by Collinson Bros., who operated a 
portable plant near Kewanee. Schadt Service Co. operated a fixed 
sand and gravel plant near Silvis. Output was for building and road 
construction and other uses. 

Jackson.—Coal production exceeded 1.3 million tons, 6 percent 
greater than in 1959. Truax-Traer Coal Co. operated its Burning 
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Star strip and underground mines and pecera lant near Elk- 
ville. The drift entrance of the Truax-Traer Coal do. underground 
mine ceased production at the close of 1960. During the latter part 
of the year, the company was engaged in constructing an opening 
of a new slope mine several miles away. Elk Coal Co. operated an 
underground mine and preparation plant near Elkville. Farley 
Bros. Coal Co. produced coal from a strip mine near DeSoto. 

Crushed limestone for agricultural and road purposes was produced 
near Ava by the Illinois Quarry Co. 

Lawder Sand Co. odu ed sand and gravel near Grand Tower 
for building and road construction, railroad ballast, and other uses. 

Jefferson.—Coal was produced by Freeman Coal Mining Corp. from 
the Orient No. 3 mine near Waltonville and OF. Belle Rive ining 
Co., operating a strip mine near Belle Rive. ‘Total production de- 
pee | 6 percent from 1959. The Orient No. 3 was the fourth largest 
producing mine in the United States in 1960. Output from the mine 
was cleaned, using jigging, tabling, and heavy-medium methods. 

Crushed limestone for road use was produced near Mount Vernon 
by the Randall Stone Co. 

Jo Daviess.—Four companies mined lead and/or zinc ores. Eagle- 
Picher Co. operated its Graham-Snyder-Spillane-Feehan and 
O’Rourke mines and Graham mill throughout the year except for 
a strike that lasted all of October. In July, the company reduced 
operations from 6 to 5 days a week with one shift per day, use of 
reduced sales of zinc. Ore mined by the company in Wisconsin was 
processed at the Graham mill. Tri-State Zinc Co. operated its Gray 
and Amelia mines, and treated ore from both mines at the company 
Gray mill. Hickory Hill Mining Co. and Little Ginte Mining Co. 
produced lead ore from the Hartwick and Little Ginte mines, 
Pepe The ore was processed at plants of other companies. 

Broege Limestone Co. and Elmer Wienen & Sons produced 
crushed limestone for roadstone and agricultural purposes. e Mid- 
land Co. produced crushed limestone for use as railroad ballast. The 
State highway department contracted for roadstone. 

Dubuque Sand & Gravel Co. operated a fixed plant at East Dubuque 
and produced material for building and other purposes. 

Kane.—Sand and gravel was produced by 9 companies, operating 
fixed and portable plants at various locations. Output was for build- 
ing and road construction, fill, and other uses. Sand and gravel for 
paving was produced by the city of Aurora, and under contract for 
the State highway department. An article describing the East 
Dundee sand and gravel plant of Material Service Corp. was pub- 
lished.? A report on the sand and gravel resources of the county 
also was ere, 

Conco-Western Stone Co. and Fox River Stone Co. produced 
limestone near North Aurora and Elgin, respectively. Both com- 
panies operated portable crushing plants. Output was used for con- 
crete aggregate and roadstone, agriculture, flux, asphalt filler, flag- 
ging, and rubble. 


S DOCK Products, Materlal Service Paces Chicago's Growth: Vol. 63, No. 3, March 1960, 
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Peat was produced, primarily for soil con ODE 

Kankakee.—Coal production increased substantially over that of 
1959. The entire output came from a strip mine operated by Pea- 
body Coal Co. near Braidwood. Production also was reported from 
the Will County portion of the mine. 

Crushed limestone was produced by Lehigh Stone Co. and Manteno 
Limestone Co. Output was for agricultural and road purposes and 
railroad ballast. 

Clay mined near Kankakee and St. Anne was used for manufactur- 
ing building brick and other heavy clay pou Producers were 
Eastern Illinois Clay Co., Kankakee Clay Products Co., and St. Anne 
Brick & Tile Co. 

Paving sand was produced near Kankakee by the Azzarelli Con- 
struction Co. and Kankakee Sand Co. The National Silica Division 
of Portage-Manley Sand Co. produced molding sand. 

Knox.—Over 2.2 million tons of coal was produced in Knox County 
a slight increase over 1959. Output came from the Rapatee No. 3 and 
Middle Grove No. 2 mines of Midland Electric Coal Corp., the Vic- 
toria No. 5 mine of Midland Collieries, Inc., and the Little John mine 
of Stonefort Coal Mining Co., Inc. All were strip mines. The 
Little John mine was abandoned in April. Production from the 
Victoria No. 5 was cleaned at the Bureau County plant of Midland 
Electric Coal Corp. "Virtually the entire county coal output was 
shipped to consumers by rail. 

rushed limestone for roadstone and agriculture was produced near 
Abingdon by the Abingdon Rock Co., Inc. 

Paving gravel was produced under contract for the State highway 

ue by Knox County Gravel Co. 

bingdon Potteries, Inc., operated a feldspar-grinding plant at 
Abingdon. Crude material processed was mined by the company out- 
side the State. The ground product was used entirely in manufactur- 
ing pottery. 

Lake.—Nine companies produced sand and gravel near Antioch, 
Barrington, Gurnee, Ingleside, Libertyville, Spring Grove, and Wads- 
worth. Output was for building and road construction, railroad bal- 
last, and other uses. Paving gravel was produced under contract for 
the county highway department. 

The National Brick Co. produced clay near Deerfield and used the 
material for manufacturing building brick. 

Peat produced in the county was used principally for soil 
conditioning. 

Coke was produced at Waukegan by General Motors Corp. 

Lake Zurich Concrete Products Co. expanded perlite at its plant 
in Lake Zurich from crude material mined in Colorado and New 
Mexico. Output was used as lightweight aggregate in plaster and 
concrete. 

National Gypsum Co. manufactured gypsum products at Wauke- 

Ts _Crude gypsum processed was mined by the company in 
ichigan. 

La Salle.—La Salle County ranked first in value of mineral output 
(excluding liquid fuels and natural gas). Portland and masonry 
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cements were produced by Alpha Portland Cement Co. at La Salle 
and by Lehigh Portland Cement Co. and Marquette Cement Mfg. Co., 
at Oglesby. All three companies quarried limestone for use in manu- 
facturing cement. Crushed limestone also was produced for agri- 
culture and roadstone near Sheridan, Troy Grove, and Utica. The 
State highway department contracted for roadstone. 

Alpha Portland Cement Co. and Marquette Cement Mfg. Co. pro- 
ad shale for their own use in manufacturing cement. Material 
Service Corp. produced shale near Ottawa for use in manufacturing 
lightweight aggregate at its plant on the Illinois River. Several sizes 
of aggregates were produced, using 2 rotary kilns. Products were 
shipped by rail and river barge. Conco-Meier Co. and Hydraulic- 
Press Brick Co. mined clay near Lowell and Utica, respectively, and 
used the material for manufacturing building brick. LaClede- 
Christy Co. produced fire clay near Ottawa for use in manufacturing 
firebrick. Fire clay also was produced by Illinois Valley Minerals 
Co., and sold to steel mills for refractory use. Matthiessen & Hegeler 
Zinc Co. ceased mining fire clay in 1959. The company had formerly 
used the material for manufacturing zinc retorts for its zinc smelter at 
La Salle. 

Sand and gravel was produced by 15 companies. Output was for 
building and road construction, railroad ballast, fill, and special uses 
such as glass manufacture, molding, grinding and polishing, sand- 
blasting, engine use, filtering, oilfield fracturing, filler, enamel, and 
foundry use. Producers of silica sands included The American Silica 
Sand Co., Inc.; The Arrowhead Co.; E. C. Bellrose Sand Co. ; Illinois 
Silica Sand Co.; Ottawa Silica Co.; and Wedron Silica Co. Paving 

ravel was produced under contract for the State highway 
epartment. 

Lee.—The Medusa Portland Cement Co. produced portland and 
masonry cements at Dixon, and mined limestone and clay for use in 
manufacturing cement. The company announced plans for a major 
expansion and modernization program, including a 1 million-barrel 
addition to the annual capacity of its Dixon plant. A new kiln was 
expected to be put into operation in 1961. 

Crushed limestone also was produced by Frank N. Butler Co., 
Oregon Stone Quarries, Stoneridge Limestone Co., and Wastone, Inc., 
all of whom operated portable crushing plants. Output was for 
roadstone and agricultural purposes. 

Sand and gravel was produced by several companies near Dixon and 
Steward for building and road construction and fill. 

Livingston.—Crushed limestone was produced near Chenoa, Mc- 
Dowell, and Pontiac. Output was for roadstone, agriculture, asphalt 
filler, and other purposes. Producers included Chenoa Stone Co., 
Livingston Stone Co., Ocoya Stone Co., Pontiac Stone Co., and Wag- 
ner Stone Co. 

Hydraulic-Press Brick Co. mined clay near Streator and used the 
material for manufacturing building brick. Streator Clay Pipe Co., 
formerly Streator Drain Tile Co., also produced clay near Streator, 
chiefly for manufacturing sewer pipe. Fhe company mined less than 
1,000 tons of coal in conjunction with its clay-pit operation and used 
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the coal in its manufacturing process. Diller Tile Co., Inc., produced 
clay near Chatsworth for use in manufacturing building brick. 

Paving gravel was produced. 

Logan.—Sand and gravel for building and road construction, engine 
use, and fill was produced at a dredging operation of Lincoln Sand 
& Gravel Co. near Lincoln. 

Crushed limestone for agriculture and roads was produced by 
Rocky Ford Limestone Co. from a quarry several le south west 
of Lincoln. 

Over 17,000 tons of coal was produced from an underground mine 
near Lincoln. The mine was operated by Lincoln Coal Mining Co. 
until September 20, when McSpadden Bros. acquired the property. 
The latter company then operated the mine to yearend. The entire 
output was sold for local consumption. 

Macoupin.—The sole producer of coal was the Little Dog Coal Co., 
operating an underground mine at Gillespie. Most of the 358,000 
tons produced was sold locally. The entire output was cleaned by 
jigging and tabling. 

Crushed limestone was produced under contract for the State high- 
way department for use as roadstone. 

nternational Vermiculite Co. exfoliated vermiculite at Girard from 
crude material mined outside the State. Output was used chiefly for 
insulating purposes. 

Madison.—Coal was produced from 2 underground mines, operated 
by Livingston-Mt. Olive Coal Co. and Lumaghi Coal Co. near Living- 
ston and Collinsville, respectively. 

Limestone was produced by C. M. Lohr, Inc., Reliance Whiting 
Co., and Mississippi Lime Co. near Alton and Godfrey. The latter 
operated an underground mine, whereas the other companies operated 
open quarries. Output was for roadstone, agriculture, riprap, and 
other purposes. The State highway department contracted for road- 
stone. 

Sand and gravel was produced near Alton and Granite City for 
building and road construction and engine and other uses. Producers 
included Alton Sand Co., Guth Sand Co., Gary Dredging Co., and 
Mississippi Lime Co. The latter two companies operated dredges 
near Alton. 

No clay was produced in 1960, the Alton Brick Co. having ceased 
mining operations. Western Fire Brick Co. manufactured firebrick 
from clay produced in Missouri, in a plant at Granite City. Sand- 
stone produced by the company in Alexander County was shipped 
to the Granite City plant, crushed, and used for patching furnaces. 

Coke ovens and blast and steel furnaces were operated at Granite 
City by Granite City Steel Co. In 1960 the company dismantled its 
old B furnace, which was to be replaced with a new and larger fur- 
nace. Construction of the new furnace, with a daily capacity of about 
1,800 tons of pig iron, was nearly completed at yearend. To support 
the expanded blast-furnace capacity. the company planned to con- 
struct a battery of 61 coke ovens which was expected to increase the 
company coking capacity about 80 percent. LaClede Steel Co. also 
produced steel in the county, operating open-hearth furnaces at Alton. 
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The Anlin Company of Illinois recovered sulfur from refinery 
gases at its new plant at Hartford. 

Marshall —Clay used in manufacturing building brick was produced 
by Hydraulic-Press Brick Co. near Sparland. 

Paving gravel was produced by Vernon Henry, operating a portable 
plant near LaRose. 

McDonough.—Crushed and broken limestone was produced near Col- 
chester by Colchester Stone Co. and McClure Quarries, Inc. Output 
was for roadstone, riprap, and other purposes. 

Clay was produced by 6 companies fom pits near Colchester and 
Tennessee. Output was used in manufacturing pottery, stoneware, 
firebrick, building brick, sewer pipe, and eri elas products. 

McHenry.—Sand and gravel was produced by 12 companies, oper- 
ating po and stationary crushing Dane near Algonquin, Crystal 
Lake, Hebron, McHenry, Marengo, and Wauconda. Output was for 
building and road construction and other purposes. Major producers 
included Consumers Co., Material Service Corp., McHenry Sand & 
Gravel Co., and Tonyan Bros., Inc. 

Garden Prairie Stone Co., Inc., produced limestone near Marengo 
for roadstone, agriculture, and flagging. The company also produced 
paving gravel. 

Menard.—Limestone was produced near Athens by Athens Stone 
Quarry and Indian Point Limestone Products Co., Inc. Output was 
for roadstone, agriculture, and riprap. 

The only coal producer was Wilcox-Verna Coal Co., Inc., operating 
an underground mine near Petersburg. The entire output of 13,000 
tons was for local consumption. The underground mine formerly 
operated by Lloyd Coal Co. had been abandoned late in 1959. 

Clay was mined near Petersburg by Springfield Clay Products 
Co. who used the materia] for manufacturing building brick and 
other heavy clay products, 

Mercer.—Coal was produced from an underground mine operated 
near Alpha by Hazel Dell Coal Corp. and from a strip mine, operated 
by Viola Coal Co., near Viola. Approximately one-third of the county 
output was shipped by rail. The remainder was sold locally. 

rushed limestone for roadstone was produced by Linn Materials, 
Inc., near Viola. 

Hydraulic-Press Brick Co. mined clay near Aledo for use in manu- 
facturing building brick. 

Montgomery.—Over 1.9 million tons of coal was produced from the 
Crown underground mine, operated by Freeman Coal Mining Corp. 
near Farmersville. Production increased 19 percent over 1959. The 
entire output was cleaned by jigging and pneumatic methods. 

Crushed limestone was produced by several companies near Litch- 
field and Nokomis. The material was used for ona agriculture, 
and riprap. 

Peoria.—Over 433,000 tons of coal was produced from 7 strip and 3 
underground mines, a 34-percent increase over 1959. Chief reason for 
the increase was the full-scale operation of The United Electric Coal 
Cos. Banner No. 27 strip mine near Glasford, which extends into 
Fulton County. Layne's Coal Co. opened a new strip mine near Brim- 
field. Three cleaning plants were operated. About one-fourth of the 
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county output was shipped by barge on the Illinois River. The 
remainder was sold jocally. 

Six companies produced sand and gravel near Chillicothe and 
Peoria for baildinig and road construction, railroad ballast, and other 
uses. 

Crushed limestone for roadstone and agriculture was produced near 
Princeville by LaMar Stone Co., Long Rock Co., and Princeville 
Stone Co. 

Perry.—Approximately 2.8 million tons of coal was produced, a de- 
crease of 19 percent from 1959. Output was from two strip mines, 
operated by Truax-Traer Coal Co. and The United Electric Coal Cos., 
and an underground mine operated by Big Five Coal Co. The latter 
mine was abandoned in March, after the shaft caved. See lants 
e operated by Truax-Traer Coal Co. and The United Electric 

S. 

Pope.—Egyptian Mining Co., Redd Mining Co., and J. W. Patton 
& Sons operated fluorspar mines. The crude ore was processed at 
plants in Hardin County and in Kentucky. Zinc was recovered from 
ore mined by J. W. Patton & Sons. The Empire mine of the 
Egyptian Mining Co. was closed after it was flooded early in the year. 

aving gravel was produced by Madeker Gravel Pit and the county 
highway department and also under contract for the State highway 
department. 

Pulaski.—Crushed and broken limestone was produced by Columbia 
Quarry Co. near Ullin. Output was for roadstone, railroad ballast, 
riprap, and agriculture. Medusa Portland Cement Co. acquired addi- 
tional limestone deposits in an area regarded as a potential site for 
a new cement plant. 

Star Enterprises, Inc., mined clay near Olmstad and sold the ma- 
terial for absorbent uses and as a filler for fertilizers and insecticides. 

The State highway department purchased paving sand and gravel 
from several companies. 

Randolph.—Over 1.7 million tons of coal was produced from 2 stri 
mines, operated by Ritter Coal Co. and Southwestern Illinois Coa 
Co., and an underground mine, operated by Zeigler Coal & Coke Co. 
The latter two companies operated cleaning plants. The Ritter Coal 
Co. mine was cl until August. 

Limestone was produced from 3 underground mines near Chester 
and Prairie du Rocher. Output was used chiefly for roadstone, agri- 
culture, and in alkali works. 

Sand for building and road construction, engine use, and fill was 

roduced by Southern Illinois Sand Co. at a dredging operation near 
ester. 

Rock Island.—Crushed limestone was produced by Allied Stone Co., 
Collinson Stone Co., Cordova Quarry, Inc., and Midway Stone Co., 
Inc., for agricultural and road Purposes Sand and gravel was pro- 
duced by five companies for building and road construction and other 


uses. 
The Flintkote Co. produced clay near Carbon Cliff and used the 
material for manufacturing flue liners. 
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St. Clair.—Ranking third in 1960, coal production was more than 
4.8 million tons, 8 percent below that of 1959. A 6-percent gain in 
strip-mine production did not offset a substantial decrease in output 
from underground mines. Virtually the entire county coal output 
was cleaned at eight preparation plants. Major producers were Pea- 
body Coal Co. and Mid-Continent Coal Corp. Peabody abandoned 
its Seminole strip mine and its St. Ellen underground mine in May. 
The company also began using a new 9-bucket wheel excavator for 
stripping overburden at its River King mine, the tenth largest pro- 
ducing mine, and the fifth largest producing strip mine, in the United 
States in 1960. East Side Coal Co., Inc., abandoned its underground 
mine near Freeburg in May. 

Limestone was produced for roadstone, agriculture, riprap, rubble, 
and other uses. Producers included Columbia Quarr Co. East St. 
Louis Stone Co., Hecker Quarry, Inc., Quality Stone Co., and Casper 
Stolle Quarry & Construction Co. In July the Quality Stone Co. 
opened a new quarry near Hecker. 

Missouri-Illinois Materials Co. produced sand near East St. Louis 
for building and road construction and engine and other uses. The 
city of Belleville and the State highway department contracted for 
paving sand and gravel. 

Hydraulic-Press Brick Co. produced clay near East St. Louis for 
use in manufacturing lightweight aggregate. Hill Brick Co. mined 
clay near Belleville and used it for manufacturing building brick. 

erican Zinc Co. of Illinois operated primary zinc reduction 
plants at Fairmont City and Monsanto. The Monsanto plant was 
closed for a 2-week period in the summer for major repairs. 

C. K. Williams & Co. ground barite mined outside the State, at 
East St. Louis. The ground product was sold for paint and rubber 
filler and pharmaceuticals. 

The Aluminum Company of America produced aluminum fluoride, 
gallium, and synthetic cryolite at its East St. Louis plant. 

Saline.—Coal production increased 15 percent over 1959. Output 
of nearly 3 million tons was from 8 strip and 2 underground mines. 
Principal producers were Sahara Coal Co., Inc., and Saxton Coal 
Corp. Both companies also operated cleaning plants, using jigs. Ap- 
proximately 91 percent of the county production was shipped to con- 
sumers by rail and 7 percent by water. The remainder was shipped 
by truck. New strip mines were opened by Marshall Equipment Co. 
and New Oak Hill Coal Co. 

Sangamon.—Sand and gravel was produced near Springfield by 
Buckhart Sand & Gravel Co., Inc., Cas Lake Sand & Gravel Co. 
and Springfield Sand & Gravel Co. DUE was for building and 
road construction and other uses. An article describing the operation 
of the Springfield Sand & Gravel Co. was published." The city of 
Springfield contracted for paving sand and gravel. 

Coal for local consumption was produced by Cantrall Coal Co. and 
Eddy Coal Co. from underground mines near Cantrall. Output de- 
creased 5 percent from 1959. 


1 Rock Products, Problem: Tough Market; Solution: Build a New Plant: Vol. 63, No. 7. 
July 1960, p. 90. 
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Poston Brick & Concrete Products Co. produced clay near Spring- 
field, chiefly for manufacturing building brick and lightweight aggre- 
gate. Springfield Clay Products Co. mined clay near Springfield 
for use in manufacturing draintile and floor and wall tile. 

The State highway department contracted for roadstone. 

Schuyler.—A pproximately 594,000 tons of coal was produced, a 21- 
percent decrease from 1959. Output came from the Key strip mine 
of Peabody Coal Co. and an underground mine operated by D. & D. 
Coal Co. Nearly 99 percent of the production was from the Key 
mine. Peabody Coal Co. also operated a preparation plant at the 
Key mine. Over 89 percent of the total production was shipped by 
ao on the Illinois River, 9 percent by rail, and the remainder by 
truck. 

Crushed limestone for roadstone and agricultural] use was produced 
near Rushville by Elas Quarry. 

Stark.—Stonefort Coal Mining Co., Inc., formerly Stonefort Corp., 
began coal production from its new Allendale strip mine near Wyo- 
ming in April. Over 170,000 tons was produced and the entire out- 
put was cleaned by jigging. Shipments to consumers were al] by rail. 

The county highway department produced paving sand near 
Toulon. 

Tazewell.—Sand and gravel for building and road construction, rail- 
road ballast, and other purposes was produced from plants near 
East Peoria, Mackinaw, and Washington. Producers were Hoffer 
Construction Co., McGrath Sand & Gravel Co., Inc., and C. A. Powley 


O. 

Peoria Brick € Tile Co, produced clay near East Peoria and used 
the material for manufacturing building brick. 

Vermilion.—Coal was produced from 5 strip and 3 underground 
mines, all near Danville. Total production, 1.1 million tons, was 10 
percent lower than in 1959. Strip mines furnished 96 percent of the 
total. Major producers were Fairview Collieries Corp. and The 
United Electric Coal Cos. Cleaning plants were operated by Fair- 
view Collieries Corp. and the V-Day Coal Co. Lee Coal Co. opened 
a new strip mine. O’Neil Bros. Construction Co, abandoned its strip 
mine, formerly operated by Doo-Little Coal Co. 

Material Service Corp. produced crushed limestone for roadstone 
at its Fairmount quarry. 

Clay was mined by the Western Brick Co. near Danville. The 
materia] was used by the company for manufacturing building brick 
and lightweight aggregate. 

Sand and gravel was produced by 6 companies, operating portable 
and fixed plants near Alvin, Danville, and Westville. Output was 
for road construction, fill, and other purposes. 

Wabash.—Sand and gravel was produced near Allendale, Bellmont, 
and Mount Carmel. Producers were Allendale Gravel Co., Dunbar 
Sand & Gravel Co., and Mt. Carmel Sand & Gravel Co. Paving sand 
and gravel was produced under contract for the State highway 
department. 

Approximately 1,100 tons of coal for local DD was pro- 


duced by Allendale Coal Co. from a strip mine near Allendale. 
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Washington. —Crushed limestone for roadstone and agricultural use 
was produced near Radom by Pitts Quarry. 

Nearly 33,000 tons of coal was produced from underground mines 
operated by Bois Coal Co. near DuBois and Venedy Coal Co., Inc., 
near Venedy. Approximately one-fourth the total output was 
shipped by rail. The remainder was sold locally. 

Will —Sand and gravel was produced for building and road con- 
struction, railroad ballast, and other uses. Producers included Avery 
Gravel Co., Chicago Gravel Co., Elmhurst-Chicago Stone Co., Ma- 
terial Service Corp., C. H. Monk, and Peabody Coal Co. The State 
highway department contracted for paving sand and gravel. 

rushed limestone was produced for roadstone, railroad ballast, 
agriculture, riprap, flux, and other metallurgical purposes. Operat- 
ing companies were Elmhurst-Chicago Stone Co., Lincoln Stone Co., 
Material Service Corp., and National Stone Co. Crushed limestone 
also was produced by tho Illinois State Penitentiary. 

Nearly 369,000 tons of coal was produced from the Will County 
portum of the Northern Illinois strip mine, operated by Peabody Coal 

. The mine extended into Kankakee County. The entire output 
was cleaned by jigging methods. Approximately half the total pro- 
duction was shipped to consumers by rail. 

Johns-Manville Perlite Corp. processed crude perlite and vermic- 
ulite at Joliet. The crude material was mined in western States. 
Expanded perlite was sold for use as lightweight aggregate in plaster 
aad concrete and other purposes; exfoliated vermiculite was used for 
manufacturing insulating material. 

Williamson.— Williamson County ranked first in coal production 
with an output of nearly 6.3 million tons, an increase of 2 percent 
over 1959. irteen underground mines furnished 64 percent of the 

roduction. The remainder was from 9 strip mines. ee pro- 
ducers included Bell & Zoller Coal Co., Carmac Coal Co., Forsyth 
Carterville Coal Co., Freeman Coal Mining Corp., Peabody Coal Co., 
Stonefort Coal Mining Co., Inc., and Utility Coal Co. Over 6 million 
tons of coal was cleaned at 12 preparation plants. Approximately 
96 percent of the output was shipped by rail. The underground mine 
of Blue Blaze Coal Co. near Carterville and several relatively small 
strip mines were abandoned in 1960. 


The Mineral Industry of Indiana 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, excep? mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the Geological Survey, Indiana Department of Conservation. 


By Donald F. Klyce* and Mary B. Fox? 


she 


ALUE of mineral production in Indiana in 1960 was slightly 

higher than in 1959. Variations were small in both output 

and value of most commodities. The most notable change 
was the decline in demand for dimension limestone, particularly 
dressed building stone. Coal shipments were substantially larger, 
but the weighted average value per ton decreased from $4.05 in 1959 
to $3.96. similar change was noted in the price of petroleum 
which declined from $2.97 to $2.94 a barrel. 

Plans for constructing a new cement plant at Logansport were 
announced in October by Louisville Cement Co. A large industrial 
development in the dunes area of northern Indiana was still under 
consideration, although differences between conservationists and 
business development leaders remained to be resolved. Completion 
of the development would have a positive effect on the mineral econ- 
omy of the State as substantial quantities of mineral materials would 
be required for construction and operation of the heavy industries 
proposed for the area. 


TABLE 1.—Mineral production in Indiana! 


Quantity 


Abrasives (whetstones).... ................. short tons... 
Cement, portland. ....... thousand 376-pound barrels. - 
SD ESI thousand short tons... 
Natural g38......................... million cubic feet. - 
)a A p NRI NUES short tons... 
Petroleum (crude)......... thousand 42-gallon barrels... 
Budd and gravel.................. thousand short dns 

WONG CNET T Tp loas 


Value of items that cannot be disclosed: Masonry 
cement, gem ‘stones (1960), gypsum, and values 
indicated by footnote 2..................-..........|--.........- 


" 1 n as measured by mine shipments, sales, or marketable production (including consumption 
y ucers). 
: HL withheld to avoid disclosing individual company confidential data. 


4 Total ad] to eliminate duplicating value of clays and stone. 


A Commodity-industry anal sal Bureau of Mines, Minneapolis, Minn. 
Sera) BERDBECIAD, Geological Survey, Indiana Department of Conservation, Bloom- 


n, In 
375 
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Employment and Injuries.—Preliminary information indicated that 
man-hours worked in the mineral industries in 1960 were slightly 
higher than in 1959, closely following the production trend. The 
largest increase was noted in the coke industry, which reflected recov- 
ery from the prolonged steel strike in 1959. 

"Five fatalities were recorded, compared with eight in 1959. 

All employment and injury data for the mineral industry in In- 
diana with the exception of coal were collected from companies on a 
voluntary basis. Data represents virtually complete reporting by 
cement, coal, and coke producers and a high percentage of clay, sand 
and gravel, and stone producers. 


TABLE 2.—Employment and injuries for selected mineral industries‘ 


Total number 


Average of disabling Total 
number Total injuries number | Injury Injury 
Year and Industry of men | man-hours of days |frenuency| severity 
working lost or rate 2 rato 4 
charged 
1959: 
Cement €. a eene 1,549 | 4,011,792 (5) 2.24 (5) 
CNS arnet 651 1, 540, 201 6, 474 21. 42 4, 203 
Coal A A OA 3,707 5, 973, 788 40, 051 45.70 6, 705 
Coke ovens... -.------------- 1, 976 5, 020, 516 (5) 2. 99 (5) 
Limestone 7.................. 2.031 | 5, 789, 304 (5) 37.33 (5) 
MAE] A as td hana zio 23 21.510 |o cross | dnas A ems eh eio tret II 
Sand and gravel.. ........... 1,152 | 2,372,164 1, 107 15. 18 467 
Sandstone.................... 123 268, 182 78. 30 (8) 
1960:3 

Comentaris ic 1,390 | 3, 720, 220 (5) 1.08 (5) 
Clays toaono aoaaa 721 1, 245, 109 387 28. 91 311 
COR Ge tee tos cdo 3,548 | 5,925. 303 35, 439 47. 25 5, 981 
Coke ovens.....--..-.--.----- 2,120 | 6,167,387 (5) 1. 62 (5) 
Limestone !.................. 2,656 | 5, 210,876 (5) 24. 18 (3) 
Mar A A AN 25 25 ddl AS MA AAA A A 
Sand and gravel.............. 1, 184 2,457, 244 885 15. 46 360 
Sandstone.........----------- 96 152, 380 (5) 32. 81 (8) 


1 Excludes officeworkers. 

2 Total number of injuries per million man-hours. 

3 Total number of days lost or charged per million man-honrs. 

4 Includes cement plants and quarrics or pits producing raw material used in manufacturing cement. 
3 Data not available. 

t Excludes pits producing clay used exclusively in manufacturing cement. 

? Excludes quarries producing limestone used exclusively for manufacturing cement. 

$ Preliminary figures. 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Abrasive Materials.—Whetstones from sandstone quarried near Or- 
leans in Orange County were manufactured by The Hindostan Whet- 
stone Co. of Bedford. 

Most of the mill output. consisted of small tapered stones used for 
removing fingernail cuticle and was marketed through beauty supply 
houses. Sharpening stones also were fabricated. 

Whetstones have been produced in this area since 1812 and the 
sharpening stone industry was one of the earliest mineral develop- 
ments in Indiana. The stone is quarried from beds just above the 
Mississippian-Pennsylvanian unconformity. The material consists of 
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quartz grains less than one-eighth millimeter in diameter bonded by 
iron oxide and clay. 

Cement.—Four cement plants (Lehigh Portland Cement Co. at 
Mitchell, Lone Star Cement Corp. at Limedale, Louisville Cement Co. 
at 2n , and Universal Atlas Cement Co. at Buflington) produced 
portland and masonry cements. 'The average mill values of portland 
and masonry cements increased from $3.32 and $3.44 in 1959 to $3.44 
and $3.75 per barrel, respectively. As a result, value of shipments 
in 1960 was higher than 1n 1959, although volume decreased 450,000 
barrels. Stocks of portland cement at mills at yearend were 2 percent 
lower than in 1959. 

Shipments of portland cement went chiefly to ready-mixed concrete 
companies, concrete product manufacturers, building material deal- 
ers, and highway contractors. About 42 percent of the cement shipped 
was used in Indiana. Out-of-State shipments went mainly to Illinois, 
Kentucky, and Wisconsin. 

Over 3 million tons of limestone and large quantities of slag, clay, 
gypsum, and sand were used in making cement. More than 345 mil- 
lion kilowatt hours of electrical energy was used at the cement plants. 

Alumina cement was produced by Universal Atlas Cement Co. 

In addition to plans for the projected Logansport plant, Louisville 
Cement Co. com ered a new finish-grinding department at its Speed 
plant, which included a two-compartment 10- by 34-foot mill. 

Lehigh Portland Cement Co. continued rebuilding its Mitchell 
plant, which when completed will result in virtually a new operation 
with increased capacity of 700,000 barrels. Two kilns, completed in 
1959, were in operation during the year. Five mills (two raw and 
three finish) were being installed, and cement storage silos and a 
storage building were being built. 

The Indiana Geological Survey provided the Portland Cement As- 
sociation with samples of carbonate rocks of Indiana to assist in the 
Association’s research Bah set on alkali reactivity of carbonate 
rocks—expansion and dedolomitization. 

Clays.—Fire clay was produced in seven counties and used for stone- 
ware, floor and wall tile, architectural terra cotta, art pottery, fire- 
brick and block, heavy clay products, art products, and for *daubing" 
coke ovens. 

Miscellaneous clay was mined in 21 counties. The material was 
used in heavy clay products (building and paving brick, draintile, 
sewer pipe), cement, lightweight aggregate, stoneware, and plastics. 

Increased clay production reflected a greater demand from manu- 
facturers of heavy clay products and lightweight aggregate, which 
more than offset a drop in demand for clay for use in cement. 

Figures compiled by the Indiana Geological Survey indicated that 
the value of products manufactured from clay and shale totaled $25,- 
860,486, a decrease of 13 pn from the 1959 value. Although 
many companies reported decreases in income for the year, a large 
part of the total decrease indicated for the State must be attributed 
to the fact that some companies did not submit reports. Common and 
face brick and structural tile supplied about 45 percent of the total 
value of manufactured clay products, draintile and sewer pipe, 26 


6166029—61— —25 
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percent; vitreous china plumbing fixtures, pottery, and art products, 
28 percent, and miscellaneous items, the remainder. 


TABLE 3.—Clays sold or used by producers 
(Thousand short tons and thousand dollars) 


Year 


The Indiana Geological Survey published a directory of producers 
and users of clay and shale in Indiana. 

Gem Stones.—Calcite specimens were found at a quarry near North 
Vernon in Jennings County. Total output of gem stones, however, 
was negligible in value compared with that of other mineral 
commodities. 

Gypsum.—Gypsum was mined in Martin County by National Gyp- 
sum Co. and United States Gypsum Co. Output was larger than in 
1959. Mills at the mine sites produced lath, sn prepared 
plaster, and other products. 

The gypsum was mined from the lower part of the St. Louis lime- 
stone at depths of approximately 450 feet. The gypsum was mined 
by the room and pillar method from a face about 14 feet high, by 
drilling and blasting. 

Mineral Wool.—Mineral wool was manufactured in plants in Hunt- 
ington, Madison, Starke, Wabash, and Wayne Counties from blast- 
furnace slag obtained from steel mills in Lake County. 

Perlite.—Crude perlite, mined in western States, was expanded at 

lants in Hammond (Lake County) and Scottsburg (Scott County). 
he processed material was used in building plaster, as concrete 
aggregate and insulation, and in other industrial materials. 

Sand and Gravel.—Output of sand and gravel was about the same as 
in 1959 with only minor variations in use. Most of the material 
was used for building and highway construction and maintenance. 
A larger quantity of sand and gravel for use as fill was reported than 
in previous years. Commercial production was reported from 67 
counties by 175 producers. 

County highway departments in 13 counties reported production of 
sand and gravel, mostly for roads. 

Major sand and gravel production came from Marion, Allen, Vigo, 
Kosciusko, and St. Joseph Counties. The 10 leading producers, in 
alphabetical order, were Allen-Whitley County Gravel Co., Inc., 
Columbia City; American Ageregates Corp., Indianapolis; Paul C. 
Brudi Stone & Gravel Co., Inc., Fort Wayne; Irving Bros. Gravel 


* Harrison, J. L., Directory of Producers and Users of Clay and Shale in Indiana : Indiana 
Geol. Survey Directory No. 7, 1960, 38 pp. 
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Co., Inc., Marion; Irving Materials, Inc., No. 2, Fortville; May Stone 
& Sand, Inc., Fort Wayne; Neal Gravel Co., Inc., Covington; Por- 
tage-Manley Sand Co., Rockton, Ill.; Standard Materials Corp., 
Indianapolis; and Western Indiana Gravel Co., Lafayette. 

A report on the gravels of Indiana was published.* 


TABLE 4.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


Class of operation and use 


Value 
Commercial operations: 
Sand: 
MOLIDA ar ES $578 
Building AAA A 3, 242 
PAVIDE AAA A ss 2, 666 
BOG AA A cccee 107 
NI eee ee 153 
a c NR 395 
Undistributed 3.......................  ....... 64 
TOA) AAA A dasi 7, 205 
Gravel: 
BON esc vases dee et ue es 4, 002 
PAVING A A A oh eis rur 5, 697 
Railroad ballest................................ 310 
A A isicpissa as 812 
A A IA AN 76 
TOM Sian ii 10, 897 
Total sand and gravel........................ 18, 102 
OS and con actor operations: 

A bce cU es. (9 

A A A AA Q) 

ji A E (3) 

Gravel: 
BOUGiIOG AMA A A ledains 36 
PAVING AA A E 210 
E C AERE IE 29 
Jo A ON 275 
Total sand and gravel........................ 275 
All operations 

SANG cicScecs weer Soles A a UM adea MM 6, 7, 205 
Gravel. cena A E A 10, 951 11, 172 
Grand total... cec cacacecaecu epa a ERE ens 20, 357 17, 924 18, 377 


1 Included with “ Undistributed” to avold disclosing individual company confidential data. 
3 Includes ratlroad ballast (1959), filter (1990), glass, and other construction and industrial sands. 
3 Less than $1,000 


Slag.—Slag was a byproduct of pig-iron production in Lake County 
blast furnaces. It was used as an ingredient in manufacturing 
cement, mineral wool, roofing granules, was expanded for lightweight 
aggregate, and crushed for use as aggregate. 

Stone.—Limestone and sandstone were quarried, and 97 percent of 
the production was crushed for various uses, including raw material 


ES McGregor, D. J., Gravels of Indiana : Indiana Geol. Survey Rept. of Progress 17, 1960, 
pp. 
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for cement, concrete aggregate, roadstone, filler, flux, railroad bal- 
last, and agricultural limestone. 

The output of stone was more than 400,000 tons larger than in 1959, 
but value declined 7 percent. The loss was due mainly to a $3.1 mil- 
lion decline in the value of shipments of dressed dimension stone. 
Although the production of crushed stone continued to increase, its 
low unit value could not compensate for the decreased output of the 
higher priced dimension stone. 

Crushed limestone was produced in 41 counties. The largest out- 
put came from Clark, Putnam, Lawrence, Allen, Newton, Monroe, 
and Scott Counties. Major producers included Louisville Cement 
Co., May Stone & Sand, Inc., Mulzer Brothers, Newton County Stone 
Coo Inc., The Ohio & Indiana Stone Corp., and Standard Materials 

orp. 

Dimension limestone, quarried mainly in Lawrence and Monroe 
Counties, furnished 34 percent of the value of the limestone produced, 
but it represented only 3 percent of the output by weight. 


TABLE 5.—Limestone sold or used by producers, by uses 


1959 1960 
Use A ee CRPS 
Quantity Value Quantity Value 
(thousands) (thousands) 
Dimension: Building: ] 
Rough architectural (block). .thousand cubic feet.. 2, 719 $2, 731 2,817 $2, 934 
Dressed (cut and sawed)..................... do.... 4, 331 11, 481 3, 374 8, 345 
Flagging and rubble...-_-.----.-----..------ do.... 1, 047 201 1, 103 221 
Total (approximate thousand short tons)!........ 587 14, 413 529 11, 500 
Crushed and broken: 

RipráP soc eau uS E short tons.. 42 50 300 371 

Concrete arereeate, roadstone, etc: 
Commercial. noise aa do.... 13, 000 16, 659 13, 245 16, 695 
Government-and-contractor............. do.... 13 M AAA dues Eea can 
Railroad balbist.lcllecl eo c as ene ccce m sed do.... 203 366 419 523 
a ANNA en Mes pcRSOSEE do.... 1,917 2, 665 2.095 2, 870 
Comte do.... 2, 225 1,7 2,037 1, 582 
Otliep A N E E A eei du dni do.... 337 874 227 715 
Total commercíial................. 2... ... do.... 17,814 22, 334 18, 323 22, 156 
Total Goverument-and-contractor......... do.... 13 ¡E AAA Suc rican ale tar 
q I d ce estesa cute a EM sor at Edda ins do.... 17, 827 22, 348 18, 323 22,756 
Grand total A ewcunceuescecwss do.... 18, 414 36, 761 18, 852 34, 256 


3 145 pounds per cubte foot. 7 
3 Includes limestone for filter beds (1959), flux, chemicals," whiting or whiting substitutes, asphalt filler, 
fertilizer, dust for coal mines, mineral food, mineral woo], and other miscellaneous uses. 


TABLE 6.—Calcareous marl] production 


Year Number of| Short Value Year Number of| Short Value 
producers tons producers tons 
1951-55 (average). 5 17.706 | $12, 521 ) bilo A 7 60, 196 $39. 637 
1955. ndi: 8 99, 561 65, 755 I050- 2l S EE 8 62, 580 39, 979 
Ia 7 103, 452 65,011 || 19900.............- » 56, 406 38, 389 


Although an increasing proportion was sold as rough architectural 
block, most of the material was cut and finished by companies operat- 
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ing the quarries. In the Bloomington-Bedford area, 15 independent 
finishing mills reported purchases of dimension limestone for fabrica- 
tion into dressed stone. Leading producers were Indiana Limestone 
Co. and Ingalls Stone Co. (Bedford), and Bloomington Limestone 
Corp., Empire Stone Co., B. G. Hoadley Quarries, Inc., Victor Oolitic 
Stone Co., and Woolery Stone Co., Inc. (Bloomington). 

Sandstone was produced in four counties. It was quarried by In- 
diana Sandstone Co., Inc., and Springs Valley Sandstone Co., in 
Lawrence County; Hinkle Sandstone Co., in Monroe County; and 
French Lick Sandstone Co., Inc., in Orange County. General Re- 
fractories Co. quarried a quartz conglomerate in Martin County. 
Except for the latter, who used the material for silica brick, sand- 
stone quarried was cut and dressed and used for building purposes. 

A bulletin® was published on the petrography of Indiana sand- 
stones. 

Members of the Indiana Geological Survey worked with the 
American Society for Testing Materials on revised specifications for 
building limestone. The Survey also assisted the Public Building 
Service of the General Services Administration in resolving a diffi- 
culty caused by use of the term “crystalline limestone” in dimension 
stone specifications. 

Calcareous mar] was produced from pits in seven counties. The 
Jeading output came from Kosciusko, Steuben, and La Porte Counties. 
The material was sold for soil conditioning. 

Roofing granules were produced from natural slag in the Hammond 
area by H. B. Reed & Co., Inc. 

Sulfur.—Byproduct sulfur was recovered from crude petroleum at 
the Whiting refinery, American Oil Co. (Standard Oil Co. of Indi- 
ana). The Mathieson-Fluor process was used. 


MINERAL FUELS 


Coal.— Production of coal increased 5 percent, but value of ship- 
ments rose at a lower rate because of a decrease in price from $4.05 
per ton in 1959 to $3.96. Eighty-one mines were operated, one more 
than in 1959. Of these, 47 were strip mines and 34 were underground 
mines, 

More than 11.5 million tons of coal was mechanically cleaned at 
18 plants. 

bout 11.4 million tons of coal was moved by rail; 1.9 million tons 
by water; and 1.5 million tons by truck. Most of the remainder, was 
moved by tramways and conveyor. 

Mining-equipment sales to Indiana coal producers included four 
continuous mining machines and seven gathering and haulage con- 
veyors. More than 98 percent of the coal mined underground was 
mechanically loaded. 

Electric utility companies were the leading consumers of Indiana 
coal, using 62 percent of the output. Coal was mined in 15 counties 
of which five (Greene, Pike, Sullivan, Vigo, and Warrick) supplied 
more than 82 percent of the State total. 


5 Greenberg, S. S., Petrography of Indiana Sandstones Collected for High-Silica Evalua- 
tion : Indiana Geol. Survey Bull. 17, 1960, 64 pp. 
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The Federal Bureau of Mines reported on a study * of devices and 
methods used for testing and splicing 160-volt and 440-volt cables and 
for providing ground-fault protection for 440-volt circuits as de- 
veloped and used by the electrical staff of the Tecumseh open-pit coal 
mine, Boonville. 


TABLE 7.—Bituminous coal production in 1960, by counties 
(Excludes mines producing less than 1,000 short tons) 


Number of mines Production (short tons) 
operated 
County MMC" RE o Vae 
Under- Strip Under- Strip 
ground ground 
a ee feo 

Gl naa 1 9 2, 000 877, 525 $3, 599, 599 
Davless.............-........ |]. -.... l.l. lira toa 38, 771 , 
Dübol$. rn Er erROEADE T M CERERI. 18,050 |............ 12, 378 
A A Oise toe 11, 290 71, 797 
eho a) A AA °° —— 2 ERA 465, 631 |............ (1 
Oleo io rr 2 7 10, 954 1, 447, 012 6, 109, 160 
¡E AA O 2 1 631, 912 , 352 3, 493, 990 
(0X ETT AAA 2 Danette (1) (! 
a NA A AU eda (Ae A , 026 115, 785 
Pics la 4 6 75, 448 1, 832, 455 7, 368, 017 
Pen cd cccdsccciwincusocesc 1 3 6, (1) 
Sula veles RII 5 2| 1,206, 842 182, 818 
Vermillion.........-.....-.-.- 2 1 18, 916 4, 4: 139, 817 
Vina alas 4 2 | 2,005, 022 453, 066 ; 10, 793, 401 
o A A 7 9 312, 5, 267, 833 5, 579, 923 20, 027, 551 
Undistributed................].-..........[.. l.l sl lll lll... -- 389, 361 395, 398 3, 814, 143 

Total... ucc ence 3A 47 | 4,752,902 | 10, 784, 067 | 15, 537,869 | 61,570,177 


! Included with ““Undistributed”' to avoid disclosing individual company confidential data. 


The Indiana Geological Survey published” a bulletin on the 
geology and coal deposits of the Brazil Quadrangle, Ind. A map 
published * by the Federal Geological Survey on the geology and coal 
deposits of the Switz City Quadrangle in Greene County was based on 
bes of a study made in cooperation with the Indiana Geological 

urvey. 

Coke.—During the year five coke plants with 2,191 ovens were oper- 
ated. More than 11 million tons of coal was used to produce 8 million 
tons of coke valued at $156 million. Output was up 16 percent over 
1959. Indiana ranked third in coke production in the Nation, led 
only by Pennsylvania and Ohio. Most metallurgical coal used in the 
coke oven was shipped from Kentucky and West Virginia. None was 
mined in Indiana. Most of the coke produced was used in Lake 
County blast furnaces. 

Peat.—Peat was produced from bogs in Benton, Blackford, Grant, 
Hamilton, Marion, and Wells Counties. 


* Douglas, Sandford J., Testing and Splicing Electric Cables and Frame-Grounding Pit 
EL Tecumseh Coal-Strip Mine, Boonville, Ind.: Bureau of Mines Inf. Circ. 7995, 
pp. 
1 Hutchison, H. C., Geology and Coal Deposits of the Brazil Quadrangle, Indiana : Indiana 
Geol. Survey Bull. 16, 1960. 50 pp. 
* Kottlowskl, F. E., Geology and Coal Deposits of the Switz City Quadrangle, Greene 
County, Indiana : Geol. Survey Coal Inventory Map C41. 
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TABLE 8.—Peat production 


Y ear Numberof| Short Value Year Numberof| Short Value 
producers tons producers tons 
1951-55 (average). 7 8,765 | $44,544 || 1058.............- 5 12, 106 | $144, 974 
1090. APA 7 11, 383 78,594 || 1959....-...-.---- 15) 15, 393 202, 094 
1967 PERIERE DNO 8 13,805 | 129,750 || 1960............-- 7 27, 486 290, 338 


Petroleum and Natural Gas.—The Indiana Geological Survey reported 
that drilling for oil and gas continued to increase. The number of 
wells drilled increased 18 percent over 1959, to 1,072. Of these, 678 
were development wells, and 394 were wildcats, resulting in 288 oil pro- 
ducers, 9 producers, 15 new pools, 17 extensions, 2 additional pay 
zones, and 741 dry holes. In addition, 61 secondary wells were re- 
ported, consisting of 44 water-input or disposal wells, 19 oil wells, 
4 gas storage wells, and 1 dry hole. 

A pproximatel one thing. of the oil was produced by secondary- 
recovery methods, about the same proportion as in 1959. 

Exploratory drilling was carried on in 42 counties, but nine-tenths 
of the activity was concentrated in 10 counties in the southwestern 
part of the State. The greatest activity was in Spencer County s. 
wells), Gibson (194 wells), Pike (108 wells), Posey (86 wells), 
Dubois (53 Mica Vanderburgh (49 wells), Warrick (35 wells), 
Knox (84 wells), Sullivan (33 wells), and Perry (23 wells). 

Testing of the Ste. Genevieve limestone and sandstone formations 
2 ens Chester series accounted for an estimated 62 percent of the total 

rilling. 

Extensions to pools were more significant than new-pool discoveries. 
A well drilled in Posey County extended the productive area of the 
Heusler Consolidated pool. Twelve new wells produced from the 
Waltersburg sandstone. Also in Posey County, six new wells in the 
Point pool extension produced from sandstone in tho Aux Vases 
formation. 

Eleven sub-Trenton tests wells were drilled in Delaware, Jennings, 
Owen, Wabash, Steuben, Jay, and Vermillion Counties. 

The proved oil reserves on December 31 was 66,251,000 barrels, and 
the total liquid hydrocarbon reserve was 66,361,000 barrels.? 

Samples and pertinent data from 5,476 Indiana wells and 360 out- 
of-State wells were listed in a publication.'? These samples, together 
with those received since July 1958, were available for use by in- 
dustrial representatives. Petroleum exploration maps, showing lo- 
cation and total depth of wells drilled in 17 counties in northern 
Indiana, and a map showing pipelines in Indiana also were issued." 


9? American Gas Association, American Petroleum Institute, and Canadian Petroleum As- 
TE aeons 1960, Proved Reserves of Crude Oil, Natural Gas Liquids, and Natural Gas: Vol. 

, pp. 

1? Dawson, T. A., Sullivan, D. M., and Hreha, A. J., Catalogue of Well Samples of the 
Indiana ba la. Burey Directory 8, 1960, 458 pp. 

1 Walker, F. H., and Rarick, R. D., 1960, Map of Indiana Showing Crude Oil, Natural 
Gas, and Refined Petroleum Products Pipelines: Misc. Map 6. 
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TABLE 9.—Crude petroleum production in 1960, by major fields! 


Field Number of wells 
Name Production 
Year Area Pro- | Com- | (barrels) 
dis- | (acres) Location, county ducing | pleted 
covered 
Carbon Consolidated... 1940 1,070 | Posey.................-- 135 ] 849, 795 
College Consolidated. .......... 1941 660 |..... aene ERE 54 0 122, 012 
Grandview..................... 1940 420 | Spencer. ................ 41 3 108, 760 
Griffin Consolidated............ 1938 6,630 | Gibson and Posey....... 679 18 2, 333, 398 
Heusler Consolidated. .......... 1938 1,570 | Posey and Vanderburgh. 103 19 162, 831 
Inman East....................- 1943 360 | Posey..........--..-.-.. 31 0 156, 793 
Lamott Consolidated... ......... 1941 1,270 |..... (dO A AA 96 1 172, 090 
Mt. Vernon Consolidated....... 1941 1,970 |..... dU usc s venas. 164 0 310, 977 
Mumford Hills................. 1940 830 | Gibson and Posey....... 65 5 153, 316 
Owensville Consolidated........ 1940 1,630 | Gibson.................. 142 0 272, 663 
Owensville North Consolidated.| 1943 1, 830 |..... dO:2222u2i d .2-:222 104 ?) 108, 548 
Patoka East Consolidated...... 1947 970 |..... HO. S ee ee Pe 69 5 164, 046 
Plainville.-........ 1950 350 | Daviess................- 55 l 111, 380 
Powells Lake Consolidated..... 1955 430 | POSEY... cr eee ces 43 0 410, 336 
Spencer Consolidated........... 1948 520 |..... dO. i2 cesses tui 53 0 147, 050 
Springfield Consoliduted........ 1946 2, 300 |..... 73 A sene Semi 275 a) 1, 023, 281 
aD Row Dn (New) Con-| 1941 | 14,130 | Gibson, Knox, and Pike. 604 52 1, 218, 521 
solidate 
Union Chapel East............. 1959 280 | Spencer. ................ 22 15 362, 074 
Vaughn Consolidated........... 1941 610 | Vanderburgh............ 52 (1) 103, 150 
Vienna. Go tn orca ge MEN 1933 320 |..... O26 nec ee 48 0 157, 875 
Welborn Consolidated. ......... 1941 1,520 | Póosev.....cuoclo RR 134 2 192, 763 
Wheatonville Consolidated... 1949 1,310 | Gibson.................- 115 22 243, 721 
Undistributed...........- .....]..L REID AO IA 1, 928 928 3, 667, 840 
q AAA E A AA 5,012 | 1,072 | 12,054,120 


1 Petroleum Section, Indiana Geological Survey. 
2 Correct entry not determinablo 


METALS 


Aluminum.—The smelter of the Aluminum Company of America at 
Yankeetown in Warrick County began limited production in June. 
At the company's Lafayette works, a large extrusion press was put 
into production, and at the Richmond works, construction of addi- 
tional facilities for the production of closures was begun. 

Pig Iron and Steel.—Plants in East Chicago (Inland Steel Co. and 
Youngstown Sheet and Tube Co.) and Gary (United States Steel 
Corp.) produced pig iron and steel. The American Iron and Steel 
Institute reported that production was substantially higher than in 
1959, when the plants were shut down because of a 116-day steel 
strike. Output of pig iron was 8.4 million tons, up 27 percent; steel 
production increased to 13.8 million tons, up 19 percent over 1959. 
More than 6.2 million tons of coke and 3.1 million tons of limestone 
and dolomite were used at integrated steel plants. 

United States Steel Corp. announced plans for new metallurgical 
laboratory facilities at the Gary Steel Works. An administration 
building, a control-center office building, and metallurgical testing 
and ceramics development laboratories were included. Plans also 
were announced for constructing a third galvanized steel sheet pro- 
duction line at the Gary plant, scheduled for operation in mid-1962. 


REVIEW BY COUNTIES 


Production valued at more than $1 million, excepting petroleum 
and natural gas, was reported from each of 22 counties. About 57 
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percent of the State total came from nine counties: Clark, Lake, Law- 
rence, Monroe, Pike, Putnam, Sullivan, Vigo, and Warrick. These 
nine counties produced all or most of the State’s output of cement 
coal, and dimension stone. Mineral output was reported from all 
counties except Brown, Franklin, Jefferson, Ohio, and Union. 

Although petroleum and natural gas production and value is in- 
cluded in the State total, a breakdown by counties is not available. 
Major production came from Gibson and Posey Counties, which would 
rank high if petroleum data could be included on a county basis. 

Adams.—Limestone, clay, and sand and gravel were produced. The 
stone was quarried and crushed for use as road material and for agri- 
cultural purposes by John W. Karch Stone Co. near Bryant and by 
Meshberger Bros. Stone Corp. near Linngrove and Pleasant Mills. 

Clay mined near Decatur by Krick Tyndall Co. of Findlay, Ohio, 
was used in manufacturing heavy clay products. A pit near Geneva 
yielded sand and gravel for building purposes. 
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TABLE 10.—Value of mineral production in Indiana, by counties? °? 


County | 1959 | 1960 Mineral production in 1960 in order of value ? 
| 
BEEN RN CI $525, 033 $492, 908 | Stone, clays, sand and gravel. 
ANNE RIS a tidie 1, 620, 57 1, 950,074 | Stone, sand and gravel. 
Bartholomew............... (3) 533,000 | Stone. 
A EA E A (3) (3) Peat, sand and gravel. 
Blackford_.................. (3) (3) Stone, peat, clays. 
MEE o a 87, 418 78, 770 | Sand and gravel. 
(0000 AE A (3) (3) Stone, sand and gravel. 
A APRA IIA (3) 509, 956 Do. 
e. E ADA arts c cn io com (a (3) Cement, stone, sand and gravel, clays. 
E SE, A E 4, 309, 485 4,079,841 | Coal, clays, sand and gravel. 
sc LAR AAA (3) (3) Band and gravel, 
E AAA (3) (3) Stone. 
2070, 0 AAA EIA (3) 260,719 | Coal, sand and gravel. 
o7 Q0 0 Dis wee 200, 720 (3) Sand and gravel. 
oO EA (3) (3) Stone. 
a AE RAR 159, 584 204,095 | Sand and gravel. 
o 0, CURRERE (3) 1, 144, 547 | Stone, sand and gravel. 
MEN A A "eas 138, 317 124, 701 | Coal, clays, sand and gravel. 
SS A 333, 268 336, 508 | Sand and gravel, stone (marl). 
Tras saña 213, 899 (3) Sand and gravel. 
0 LIE TRIAS (3) Do. 
OU A aros esa 591,749 581,356 | Sand and gravel, clays, coal. 
^, id 302, 995 40,813 | Sand and gravel, stone (marl), 
80070 g COMES e 2, 284, 581 (3) Coal, sand and gravel. 
QUO 5 BPE LA (3) (3) Stone, sand and gravel, peat. 
CH ABRA 6, 840, 450 6, 321,180 | Coal, clays, sand and gravel. 
200 A EA 1, 242, 134 1,107,558 | Stone, sand and gravel, peat. 
(1000000 III A 57, 463 35,530 | Sand and gravel. 
20.0 IAE 243, 787 256, 530 | Stone. 
A PS A (3) (3) Sand and gravel. 
|. ZUGE AES 137, 067 (3) Do. 
l0 07. OS ad Ker vr VOCE (3) 361,812 | Stone. 
(o 05 0. roer os (3) (3) Stone, sand and gravel, clays, 
SRE. ira 323, 137 204, 47 Clays, sand and gravel. 
i Sieh A (3) (3) Stone, sand and gravel. 
, Aw do a a 92, 440 93, 400 Do. 
> IEA E - X cR 
pC EA A 921 389,021 | Stone, gem stones. 
DUC RO eee PERRA 169,970 | Sand and gravel. 
1 de ENS ae ee 4,713,794 | 3,758,855 | Coal, sand and gravel. 
pa agone dará es 452, 256 521,545 | Sand and gravel, stone (marl). 
0 223 did E oe (3) 413, 634 Do. 
IEA (3) (3) Cement, sand and gravel, clays. 
AA SA aS AMA 581, 856 (8) Sand and gravel, stone (marl). 
| A EAS 12, 632, 531 10, 065, 896 | Stone, cement. 
AMEN EL is 1, 102, 805 1, 024, 732 | Stone, sand and gravel, 
i HARE SEDA (3) 3, 699, 515 | Sand and gravel, peat. 
(060 00 07 MEE DOCERE S 106, 462 66, 100 | Sand and gravel. 
O5 Q0 di eee 2, 907, 913 3, 186, 735 | Gypsum, clays, stone. 
MINES ir a iine y 430, 338 333, 929 | Sand and gravel. 


See footnotes at end of table. 
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TABLE 10.—Value of mineral production in Indiana, by counties '*— Continued 


County Minera] production 1n 1960 in order of value ? 
Monroe... ese Stone. 
Montgomery .....---------- Clays, sand and gravel. 
M OF Pa A Clays, sand and gravel, stone. 
Newton.........-..---.----- Stone, sand and gravel. 
WOU A C Sand and gravel, stone (marl). 
Orange....................- Stone, abrasives (whetstones). 
e AAA Coal, stone, sand and gravel, clays. 
Park a td Clays, sand and gravel, coal. 
a AA A Stone, clays. 
Pik HEX Coal. 
POMBE? AN aea lw RS Sand and gravel, clays. 
LS errare rn. Sand and gravel. 
Pulaski....................- Stone, clays, sand and gravel. 
PUtHall. oc ad RES Cerent, stone, clays, sand and gravel. 
Randolph................... Stone, sand and gravel. 
TUIDley.. eco eu Den TE Red Stone. 
A Stone, sand and gravel. 
8t. Joseph.................. Sand and gravel. 
DE o a is i Eae cM Stone. 

Shelby_...-2- 22. Stone, sand and gravel. 
Bpencer..................... Coal, sand and gravel. 
Starke._..........-..------- Sand and gravel. 
O 2.2.2... 22... Sand and gravel, stone (marl). 
Rullivan..............-..-..- Coal, sand and gravel, stone. 
Rwitzerland................. Stone, sand and gravel. 
Tippecanoe................. Sand and gravel. 
de RNA ERR suabcszéa eq o. 
Vanderburgh............... Clays, stone. 
Vermillion.................. Sand and gravel, clays, coal. 

ARO. 2 bs Coal, sand and gravel, clays. 
Wabash.......... Lc 2 Stone, sand and gravel. 
AM OMe o naQa nec Ed Sand and gravel. 
Warrick. ....-.....-..-....- Coul, stone, sand and gravel. 
Washington............-..- Stone. 
WAVNG: ia in Sand and gravel, stone. 
W OHS cove  is Stone, peat, sand and gravel. 
White e e canton. Stone. 
Whitley......... .--.------ Sand and gravel. 
Undistributed.............. 

Totals. cales eeu 


1 Brown, Franklin, Ohio, and Union Counties did not report production. 
3 Natural gas and petroleum production not available by counties. Value included with “ Undistributed.” 
te ir withheld to avoid disclosing individual company confidential data; included with ‘‘ Undistrib- 
u unk 

4 Total adjusted to eliminate duplicating value of clays and stone. 


Allen.—May Stone & Sand, Inc., produced limestone and sand 
and gravel near Ft. Wayne. The limestone quarry, nearly 300 feet 
deep, was one of the deepest manmade excavations in Indiana. The 
material was crushed and sold for flux, concrete aggregate and 
roadstone, and agstone. 

The Klopfenstein Tile Works at Grabill was idle and conse- 
quently did not operate its clay pit. The Bolyard Tile Co. at 
Monroeville also remained shut down during the year. 

In addition to May Stone & Sand, Inc., sand and gravel pits and 
e plants were operated by Paul C. Brudi Stone € Gravel 

o., Ft. Wayne; Irving Gravel Co., Inc., Harlan; and W. W. Gravel 
Co., Inc, Roanoke. Building and road materials were produced. 

Bartholomew.—Meshberger Stone Co., Inc., operated a limestone 
quarry and crushing plant near Columbus. The output was used for 
agriculture and road construction. The Driftwood Gravel Co., Inc., 
which formerly operated a pit and processing plant in the Columbus 
area, moved to a site near Edinburg in adjoining Johnson County. 

Benton.—Moss peat was mined from a pit near Otterbein by Mill- 
burn Peat Co., Inc., of Chicago. The material was sold for horticul- 
tural purposes and soil conditioning. 
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Road gravel was produced from a pit near Fowler by Mt. Gilboa 
Gravel Cor 

Blackford.—Inman Tile Co. mined clay near Hartford City for its 
own use. J & K Stone Co. of Muncie operated the Montpelier quarry 
and crushed the output for road use. 

Hartford Peat and Gravel Co. produced reed and sedge peat from a 
bog near Hartford City. 

Carroll —Delphi Limestone Co. produced roadstone and agricultural 
limestone at its quarry and plant near Delphi. Sand and gravel for 
Sc use and building construction was produced near Cutler and 

ora. 

Cass. —Limestone was quarried and crushed near Keeport by France 
Stone Co. of Toledo, Ohio, and at Logansport by Cass County Stone 
Co. Most of the output was used as roadstone and agstone, although 
some fluxstone and railroad ballast were produced. 

rie and gravel for building use and fill was mined near Mon- 
ticello. 

Plans for constructing a cement plant at Logansport were an- 
nounced by Louisville Cement Co. 

Clark.—Louisville Cement Co. manufactured portland and masonry 
cements at Speed. It produced clay and limestone for its own use 
and sold limestone for riprap and roadstone. 

Limestone was quarried and crushed at plants near Jeffersonville 
Atkins Stone Co.), Sellersburg (Sellersburg Stone Co.), and Utica 
Louisville Sand and Gravel Co.). Although some agstone was pro- 
uced, the material was used mostly for road construction and 

maintenance. 

Sand and gravel was mined in the Jeffersonville-Utica area and 
was used principally for building and road purposes. 

Clay. al was produced from nine strip mines and one under- 
ground mine. During the year, Brown Coal Co. abandoned its strip 
mine near Centerpoint; Dellacca Coal Co. abandoned its strip mine at 
Carbon; G € F Coal Corp. acquired the Lone Star Coal Co. strip mine 
at Brazil. The largest production was reported from the Chinook 
mine of Ayrshire Collieries Corp. 

Fire clay and miscellaneous clay were mined and sold or used for 
manufacturing vitrified sewer pipe, art pottery, building brick, floor 
and wall tile, refractories, and heavy clay products. 

Gravel pits near Poland and Carbon were operated for road ma- 
terial and fill. 

Crawford.—Limestone was quarried and crushed at Marengo by Hy- 
Rock Products Co. and at eb by Mulzer Bros. Most of the 
material was sold for use as roadstone and concrete aggregate. 

Decatur.—Four limestone quarries and ee peni were oper- 
ated. Harris City Stone Corp., Greensburg, and New Point Stone 
Co., Batesville, reported the largest output. Most of the material was 
used for road construction and agricultural purposes. 

Delaware.—In the Muncie area, materials for building and road con- 
struction were obtained from two limestone quarries and four sand 
and gravel pits. J & K Stone Co. and Muncie Stone & Lime Co. 
crushed stone for concrete aggregate and roadstone. 
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Dubois.—Fire clay and miscellaneous clays were mined at two sites 
near Huntingburg and used in manufacturing stoneware, fire brick, 
and building brick. 

Production of coal was reported from four underground mines. 

Sand and aa was produced near Jasper. 

Elkhart.—E. M. Ulmer & Son produced marl near Etna Green. It 
was used for soil conditioning. 

Sand and gravel, mined at five places in the Goshen-Elkhart area, 
was used for building, paving, and fill. 

Fountain.—Two strip coal mines were operated at Kingman and 
non The Kingman mine of Morgan Coal Co. was abandoned 
in April. 

Clay was mined and used for manufacturing building brick and 
as a filler in plastics. 

Sand and gravel pits near Covington and Kingman yielded building 
and paving materials and railroad ballast. 

Fulton.—Marl was produced from a pit near Kewanna. In the 
Rochester area, building and road materials were obtained from four 
sand and gravel pits. 

Gibson.—Princeton Mining Co. from the Kings Station mine and 
Somerville Coal Co. from the Somerville mine, mined coal under- 
ground. 

Sand and gravel was mined in three places. 

The county was a major producer of petroleum. Fields in Gibson 
County and adjoining Posey County supplied more than half the 
State output. 

Grant.—A bog near Jonesboro yielded peat. 

The Pipe Creek Stone Co. Diod flagging, riprap, fluxstone, 
roadstone, railroad ballast, and agricultural limestone at a quarry 
near Sweetser. 

Two sand and gravel pits in the Marion area produced material 
for building and paving. 

Greene.—Seven strip and two underground coal mines were oper- 
ated. The Airline, Linton, and Friar-Tuck strip mines were the lead- 
ing producers. In September the Linton mine was abandoned. 
Ayrshire Collieries acquired the Friar-Tuck mine from Sherwood- 
Templeton Coal Co. during the year. 

Clay for building brick was mined near Bloomfield, and fire clay 
was mined near Switz City. 

Sand and gravel was produced near Bloomfield. 

Hamilton.—Limestone was quarried and crushed near Noblesville by 
Stony Creek Stone Co., Inc. Nearly all the material was used in road 
construction. 

Sand and gravel was produced at five places. Peat was produced 
from two bogs near Noblesville. 

Harrison.— T wo quarries near Corydon (Corydon Crushed Stone & 
Lime Co. and Mathes Stone Quarry) produced roadstone and agstone. 
Davis Crushed Stone and Lime Co. at DePauw produced poultry 
grit, railroad ballast, road material, and agricultural limestone. 

Howard.—Yeoman Stone Co., Kokomo, produced house veneer and 
flagging as well as crushed stone used for concrete aggregate, road- 
stone, and agricultural purposes. 
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Huntington.—Draintile was manufactured from clay mined near 
Huntington at the plants of Majenica Tile Co. and Simpson Clay 
Works. Erie Stone Co., Toledo, Ohio, operated a quarry and plant 
at Huntington and produced fluxstone, roadstone, agstone, railroad 
ballast, and material for mineral wool. 

Sand and gravel was mined near Andrews. 

Jackson.—Three clay pits yielded material used in manufacturing 
cement, building brick, and heavy clay products. 

Sand and gravel was mined at two places and used for building and 
paving. 

Jasper.—In the Rensselaer area, a limestone quarry operated by 
W. C. Babcock Construction Co., Inc., produced road material and 
agricultural limestone. The Rensselaer Gravel Co. produced build- 
ing and paving material. 

Jay.— Rockledge Products, Inc., operated a limestone quarry and 
crushing plant at Portland and produced roadstone, concrete aggre- 
gate, and agricultural limestone. Paving sand was obtained from 
a pit near Bluffton. 

Jennings.—Paul Frank, Inc., operated a limestone quarry and plant 
at North Vernon and produced roadstone and agstone. Calcite spec- 
imens were collected as gem material from a quarry near North 
Vernon. 

Knox.—Coal was produced from one strip mine and two under- 
ground mines. Largest production was reported from the Enoco 
mine. Sand and gravel was obtained from three pits near Vincennes. 

Kosciusko.—Output from four marl pits was sold for soil condition- 


ing. 

More than 750,000 tons of sand and gravel was mined from six pits. 
Most of the material was used for building and road construction. 
Engine sand, railroad ballast, and fill also were produced. 

Lagrange.—Marl was obtained from a pit near Howe. Sand and 
gravel was produced at five places. 

Lake.—Portland and masonry cements were manufactured at Buf- 
fington by Universal Atlas Cement Co. Raw materials included blast 
furnace slag from local steel mills and limestone brought by boat 
from Michigan quarries. Building brick was made from clay mined 
near Munster by National Brick Co. of Chicago. 

Industrial sand (molding and engine) was produced from a pit 
near Gary by John N. Bos Sand Co., Chicago. 

Byproduct sulfur was recovered from crude petroleum by the 
Standard Oil Co. at the Whiting plant. 

Roofing granules were manufactured from slag by H. B. Reed Co., 
Inc., at Hammond. Vulcan Materials Co., Chicago, produced rail- 
road ballast, lightweight aggregate, and other products from slag 
at its plant in Gary. 

Pig iron and steel were produced by U. $. Steel aP Gary, and 
oy Inland Steel Co. and Youngstown Sheet and Tube Co., East 

hicago. 

Plants of General Refractories Co., Inc. (Gary), and Harbison- 
Walker Refractories Co. (East Chicago and Hammond) produced 
refractories. 
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La Porte.—Engine, glass, and molding sands, and building and pav- 
ing materials were obtained from pits in the county. A deposit near 

alkerton yielded marl for soil conditioning. 

Lawrence.—Dimension limestone was quarried and milled in the 
Bedford area by Indiana Limestone Co., Inc., and Ingalls Stone Co. 
Finished building stone also was produced at several mills from 
rough blocks ud from local quarries. 

Bedford Ground Limestone Co. produced finely ground limestone 
from spalls purchased from stone mills. The output was sold for 
minera] food, glass manufacture, and agricultural use. 

Crushed limestone was produced by Mitchell Crushed Stone Co., 
Inc., Oolitic Ground Limestone Co., and Ralph Rogers & Co., Inc. 
It was sold for flux, concrete aggregate, roadstone, railroad ballast, 
and agstone. 

Sandstone was quarried and milled for use as building stone by 
Indiana Sandstone Co., Inc., Bedford, and Springs Valley Sandstone 
Co., West Baden, which operated a quarry at Williams. 

Portland and masonry cements were produced at Mitchell by Lehigh 
Portland Cement Co., which quarried limestone for its own use. Two 
new kilns replaced 10 smaller kilns, which were part of the original 
plant. Plant capacity had been substantially increased by 
modernization. 

Madison.—Standard Materials Co. of Indianapolis quarried lime- 
stone at Lapel. Most of the material was sold for concrete aggregate 
and roadstone. Some agstone and riprap were produced. 

Building and paving materials were obtained from five sand and 
gravel operations. 

Marion.—Reed and sedge and humus peat were obtained from a bo 
near Indianapolis and sold for soil conditioning and horticultura 
purposes by Peat-Moss, Inc., of Indianapolis. 

Indiana Cut Stone Corp. produced building stone from purchased 
rough blocks. 

Several sand and gravel pits and plants were operated in metro- 
politan Indianapolis and supplied materials for building, road con- 
struction, and fill. The county had the largest production of sand 
and gravel in the State. 

Martin.—Brick was manufactured from clay mined near Loogootee 
by Loogootee Clay Products Corp. 

A deposit of quartz conglomerate near Shoals was mined and 
crushed by General Refractories Co. The processed material was 
shipped to company plants for use in refractories. 

ypsum was mined and processed at two plants near Shoals, one 
d dude by National oy peu Co. and the other, by United States 
ypsum Co. A variety of gypsum products was manufactured. 

Monroe.—Dimension limestone and sandstone and crushed limestone 
were produced. Limestone quarries and mills were operated by Ed. 
Bennett Stone Co., Bloomington Limestone Corp., Empire Stone Co., 
B. G. Hoadley Quarries, Inc., Independent Limestone Co., Indiana 
Limestone Co., Ingalls Stone Co., McN eely Quarries, Inc., Midwest 
Quarries Co., inc., Victor Oolitic Stone Co., Texas Quarries, Inc., and 
Woolery Stone Co., Inc. Most of the quarry operators milled the stone 
at plants in the Bloomington and Bedford areas. Several independent 


THE MINERAL INDUSTRY OF INDIANA 391 


mills fabricated purchased stone. A fine-grinding plant was operated 
in Bloomington by Indiana Calcium Corp., using spalls purchased 
from the stone mills. The output was used for a variety of industrial 
purposes. 

Bloomington Crushed Stone Co. operated a quarry and plant near 
Bloomington and produced roadstone, concrete aggregate, and agstone. 

Hinkle Sandstone Co. quarried and milled sandstone for building 
use. 

Montgomery.—Brick and heavy clay products were manufactured 
from clay mined near Crawfordsville. Road materials were obtained 
from four sand and gravel pits. 

Morgan.—Building brick, heavy clay products, and lightweight ag- 

gate were manufactured at plants in Brooklyn and Martinsvil 
rom clay mined in the area. 

Limestone quarried and crushed near Lewisville was used for con- 
crete a te, roadstone, and agricultural purposes. 

Sand and gravel was mined at three pits near Martinsville and used 
for fill and building and paving. 

Newton.—Newton County Stone Co., Inc., produced riprap, agston 
roadstone, and concrete aggregate from a quarry and plant east o 
Kentland. 

Building and paving material was obtained from a sand and gravel 
pit near Morocco. 

Noble.—Marl was obtained from a pit near Albion. It was used for 
soil conditioning. Four sand and gravel pits were mined for building 
and paving materials, 

Orange.— Dimension sandstone for building use was milled at French 
Lick by French Lick Sandstone Co., Inc. The material came from 
quarries in Lawrence and Martin Counties. Crushed limestone for 
agricultural use and road material was produced at Paoli by Calcar 
Quarries, Inc., at French Lick by William Cave Stone Co., and at 
Orleans by Radcliff & Berry, Inc. 

Whetstones were quarried and milled near Orleans by Hindostan 
Whetstone Co. 

Owen.—Coal was produced from two strip mines (Old Glory and 
Burcham). 

Fire clay from the Old Glory mine was sold to manufacturers of 
architectural terra cotta and building brick. 

Ingalls Stone Co. operated the Romona limestone quarry and milled 
the output at its plant in Bedford. Crushed and broken limestone was 

roduced at Spencer by Dunn Limestone Co., Inc., and Clayton 
Winders & Sons’, and near Freedom, by Gordon and Shepard Stone 
Co. It was used for riprap, flux, railroad ballast, roadstone, and ag- 
stone. American Aggregates Corp. purchased the Dunn Limestone 
Co., Inc., late in the year. 

Sand and gravel was produced at three places. 

Parke.—Coal was mined from two strip mines (Maple Grove and 
Turner). Fire clay also was obtained from the Turner mine and sold 
to firebrick manufacturers. Cayuga Brick & Tile Co., Bloomingdale, 
mined clay for use in manufacturing heavy clay products. 

Sand and gravel was obtained from pits near Montezüma and Rock- 
ville for road use. 
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Perry.—Mulzer Bros. quarried and crushed limestone at Derby for 
road and agricultural use. U.S. Brick Co. mined clay near Tell City 
for its own use. 

Pike.—Six strip and four underground coal mines were operated. 
The largest output came from the Enos strip mine. The No. 2 mine 
at Petersburg was acquired by the Day Coal Co. from the Miley Coal 
Co. The latter company continued to operate the No. 1 mine. Both 
were underground operations. 

Porter. —Clay was mined near Chesterton by Charles Lorenz & Son 
and Chas. H. Schrock. The material was sold for pottery and blast 
furnace use. 

Sand for industrial use (engine, fire, and molding) was produced 
at four places. Road gravel was mined near Valparaiso. 

naski —-Eranccevillo. Drain Tile Corp., Francesville, mined clay 
for its own use. Francesville Stone Co., Inc., quarried and crushed 
limestone in the same area for road materials and agricultural use. A 
sand and gravel pit operated near Monterey. 

Putnam.—Portland and masonry cements were produced at Lime- 
dale by Lone Star Cement Co. The company mined clay and quarried 
limestone in the same area for its own use. 

Indiana State Farm, Greencastle, mined clay for making brick and 
heavy clay products and quarried limestone for road material and 
agricultural use. 

Limestone quarries and crushing plants were operated by Midway 
Stone Co., Inc., at Cloverdale, Ohio, Indiana Stone Corp. at Green- 
castle, Russellville Stone Co. at Russellville, and Standard Materials 
Corp. at Manhattan. 

Sand and gravel was produced near Brazil. 

Randolph.—Portland Stone Co. operated the Hiatt Quarry near AI- 
bany, and the H. & R. Stone Co. operated a quarry near Ridgeville. 
Most of the material was used for roads, although some riprap and 
agstone was produced. Sand and gravel was obtained from three 
sites. 

Ripley. —Four limestone quarries and crushing plants were oper- 
ated by Cord Stone Co., Paul Frank, Inc., New Point Stone Co., and 
South Eastern Materials Corp. Most of the material was used for 
road construction and agricultural purposes. 

Rush.— McCorkle Stone Co. and Rush County Stone Co., both of 
Milroy, operated limestone quarries and crushing plants. 

Road material and fill was produced from three gravel pits. 

Scott.—The Scott County Stone Co. operated the Hardy quarry and 
Standard Materials Corp. operated the Hanover quarry. The 
crushed stone was used mostly for concrete aggregate and road 
material. 

Shelby.—Limestone was quarried and crushed at Norristown (Cave 
Stone Co., Inc.) and St. Paul (St. Paul Quarries, Inc.). Riprap, 
flux, railroad ballast, roadstone, agstone, and asphalt filler were pro- 
duced. The Meshberger Stone Co. purchased the Cave Stone Co. 
during the second half of the year. Building and road material was 
obtained from sand and gravel pits near Shelbyville. 

Spencer.—Three strip mines and one underground coal mine were 
operated. Largest. production came from the Mulzer Bros. strip mine. 
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Molding sand was mined from the Hardy Sand Co. pit near 
Richland. 

Steuben.—Marl, obtained from pits near Fremont and Hudson, was 
sold for soil improvement. 

Sand and gravel was mined at five sites. 

Sullivan.—T'wo strip mines and five underground mines produced 
coal. Output was substantially larger than in 1959 as two mines, 
which had been opened in 1959 (Hoosier Gem and Thunderbird), 
went into full production. 

Limestone was quarried and crushed near Freelandsville by Kix- 
miller Brothers. 

Sand and gravel was produced at three places. 

Switzerland.—Tri-County Stone Co. operated a quarry and plant 
near Cross Plains and produced road material, agstone, and asphalt 
filler. The county highway department produced road gravel. 

Vanderburgh.—Mulzer Bros. operated the West Franklin quarry and 
produced concrete aggregate and roadstone. 

Standard Brick & Tile Co., Evansville, mined clay for use in 
making building brick. 

Bedford-Nugent Co, Evansville, processed sand and gravel 
dredged from the Ohio River. 

Vermillion.—Coal was produced from one strip mine and two under- 
ground mines. 

Arketex Ceramic Corp. mined fire clay from the Dana pit near 
Newport for use in manufacturing glazed structural tile. Cayuga 
Brick Corp. mined clay for its own use near Cayuga. 

Sand and gravel pits and processing plants were operated near 
Cayuga by Materials Service Corp. of Chicago, and near Clinton by 
Standard Materials Corp. of Indianapolis. Building and paving 
material was produced. 

Vigo.—Coal production was reported from two strip mines and four 
underground mines. The Green Valley, Viking, and Chieftain mines 
were the principal producers. Terre Haute Vitrified Brick Works, 
Inc., mined clay near West Terre Haute for its own use. 

Sand and gravel was produced from five places. 

Wabash—Mill Creek Stone Co. operated a limestone quarry and 
lant near Rich Valley. The output was sold for road material and 
ller. Sand and gravel production was reported by seven operators. 

Warrick.—Coal production was re ord. from seven underground 
mines and eight strip mines. Warrick County output was the largest 
in the State. The underground mine of Simpson Mining Co. near 
Boonville was destroyed by fire in February. In July, Barnett Coal 
Co. opened a strip mine that was acquired by B & B Coal Co. in 
October. In February, R. & K. Coal Co. acquired the underground 
mine near Boonville formerly operated by Rudolph Oil & Coal Co. 

At Boonville limestone quarries were operated by Lemmons & Co., 
Inc., and Sunlight Coal Co. Road material was produced. 

y Midwest Sand & Gravel dredged sand and gravel from the Ohio 
lver. 

Washington.—Hoosier Lime & Stone Co., Salem, operated a lime- 
stone quarry and produced concrete aggregate and roadstone. 
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Wayne.—DeBolt Stone Quarry, Richmond, produced riprap, road 
material, and agstone. Sand and gravel was produced at five sites. 
The Richmond plant of American Aggregates Corp. reported the 
largest output. 

Wells. —Limestone was quarried and crushed near Bluffton by Erie 
Stone Co. of Toledo, Ohio, and Heller Stone Co., Inc. Agstone, road 
material, railroad ballast, flux, and riprap were produced. Road 

vel was produced near Bluffton. Moss peat was obtained from a 

g near Warren. 

White.—Monon Crushed Stone Co., Inc., operated a limestone quarry 
and plant near Monon. Agstone, railroad ballast, concrete aggregate, 
and roadstone were produced. 


The Mineral Industry of lowa 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except fuels, between the Bureau of Mines, U.S. Department of the Interior, and the 
Geological Survey of lowa. 


By Samuel A. Gustavson * 


4 


INERAL production for Iowa was valued at $95 million in 
M 1960, compared with $88.6 million in 1959. Rising demand for 
road construction materials, especially sand and gravel and 
crushed limestone, more than offset slight declines in requirements for 
building construction. Sales of cement and gypsum, although slightly 
less than in 1959, were still near record highs. 

lowa's principal commercial minerals are limestone, sand and 

vel, gypsum, coal, clays, and peat. Some interest has been shown 

uring recent years in lead and zinc deposits near Dubuque, Dubuque 

County, and in low-grade iron ore deposits in northeastern Iowa, but 
there has been no production. 

Employment and Injuries.— Data on cement, coal, and gypsum was 
based on 100 percent coverage for each industry. Labor data was 
partially estimated for the clay, sand and gravel, and stone 
industries. 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Cement.— Portland cement production and sales each declined about 
5 percent from 1959, but still were exceeded only by 1958 and 1959. 
The average unit value per barrel, f.o.b. mill, increased to nearly $3.50 
in 1960, compared with $3.31 in 1959, and total value of cement sales 
for 1960 was the highest on record, exceeding 1959 by about 1 percent. 
There was no change in the number of cement pene operating—two 
in Cerro Gordo County, two in Polk County, and one in Scott County. 
Total capacity of these plants remained unchanged at slightly over 
14 million barrels per year. 

Plants operated a total of 27 kilns. Three companies used a wet 
process, and two used a dry process. Raw materials used in the 
manufacture of the cement were limestone and clay or shale from local 
sources, gypsum purchased chiefly from producers EE Web- 
ster County, and purchased iron ore or mill scale. and II, 
general-use and moderate-heat cements, and type III, high-early- 
strength and air-entrained cement, were produced at all plants. The 
market area for sale of cement was chiefly in Iowa and Minnesota, 
followed by Illinois, Wisconsin, North Dakota, South Dakota, and 


1 Chief, Minneapolis Field Office, Division of Mineral Resources, Bureau of Mines, 
Minneapolis, Minn. 
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FIGURE 1.—Value of cement, stone, and sand and gravel, and total value of 
mineral production in Iowa, 1920-60. 


Nebraska. Sales as reported by the companies were: 15 percent to 
building material dealers; 16 percent to concrete product manufactur- 
ers; 47 percent to ready maxed concrete companies; 17 percent to high- 
way contractors; 4 percent to other contractors; and 1 percent to 
miscellaneous. Most of the cement was shipped by railroad, chiefly in 
bulk; a relatively small percentage was shipped by truck; and no 
movement by boat was reported. A total of 283 million kilowatt- 
hours of electrical energy was consumed—118 million company-pro- 
duced and 165 million purchased. 

Masonry cement was produced at four of the five plants. Sales were 
down 12 percent from the previous year. The marketing area was 
similar to that for Portland. cement. Average value per barrel was 
$4.54 compared with $4.19 in 1959. 

Clays.—Shale and clay deposits were mined for use chiefly in the 
manufacture of building brick: building tile, draintile, cement, mortar 
mix, and lightweight aggregate. Some fire clay was used in the manu- 
facture of refractories. The Carter-Waters Corp. of Kansas City, 
Mo., mined shale from a pit near Centerville, Appanoose County, for 
the manufacture of lightweight aggregate. The company used a kiln 


THE MINERAL INDUSTRY OF IOWA 397 


TABLE 1.—Mineral production in Iowa * 


1959 
Mineral 

Cement: 
Portland............ thousand 376-pound barrels.. 
Masonry A aie do.... 
Nel A e bae thousand short ione: 
nC E Mr A EE S E De 
eo AA ceed a aD acoSe cesses: do.... 
Sand and gravel. ...............................- do.... 
Bon... EE es aco E do.... 


Value of items that cannot be disclosed: Other non- 
Wie tales oco A A A eL m Ue orcusce ode 


E 1 aike sN as measured by mine shipments, salos, or marketable production (including consumption 
y ucers). 
3 Total adjusted to eliminate duplicating value of clays and stone. 


for bloating the shale. Clay used in the manufacture of cement de- 
clined, paralleling the shght drop in quantity of cement produced. 
Of the total clay production, about 48 percent was used in cement 
manufacture, compared with 52 percent in 1959. Clay used in the 
production of heavy clay products increased 6 percent over 1959 and, 
together with the new production for manufacture of lightweight 
aggregate, effected a 12-percent increase in production of clays for 
the State. 

As in 1959, shale or clay pits were operated by 26 firms in 16 counties. 
The only changes were the sale late in 1959 of Iowa Clay Products 
Co. Centerville operation, in Appanoose County, to Adel Clay Prod- 


TABLE 2.—Employment and injuries for selected mineral industries * 


Average Total number of Total Injury 
number | Total man-| lost-time injuries | number fre- Injury 
Year and industry of men hours days lost | quency | severity 
working or rate 3 rate 3 
Fatal | Nonfatal | charged 
1959: 
Cement $................. 1,069 | 2,736,112 |.......... 3 (n 1. 10 (5) 
Clays n A 395 744, 882 |.......... 22 729 29. 53 979 
A IN 526 840, 160 2 29 13, 178 36. 90 15, 685 

G 1 CERA ee eee 481 1, 195, 546 |.......... 5 129 4.18 108 
Limestone ?.............- 1,505 | 3,107, 374 1 97 (5) 31. 54 (*) 
Sand and gravel.......... 982 | 1,964,378 |.........- 36 915 18. 33 
Cement $................. 1, 083 658, 584 |.......... 3 (5) 1.13 (>) 
Clays E AAA 350 732, 973 1 17 6, 374 24. 56 8, 696 
Cual AAA candar ase 470 702,941 1.225... 23 7, 920 30. 16 10, 386 
G A 461 A A A asas hsazeleas ER ES a 
Limestone ?.............- 1,340 | 3,016,234 |.......... 84 (5) . 85 (5) 
Sand and gravel.......... 1, 247 2, 396, 664 2 25 13, 365 11.29 5, 589 


1 Excludes officeworkers. 
2 Total number of injuries per million man-hours. 


2 Total number of days lost or charged per million man-hours. 


4 Includes cement 
5 Data not available. 


lants and quarries or pits producing raw material used in manufacturing cement. 


$ Excludes pits producing clay used exclusively in manufacturing cement. Includes clay processing 


plants operated in conjunction with the mine. 


7 Excludes quarries producing limestone used exclusively in manufacturing cement and lime. 


8 Preliminary 
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FIGURE 1.—Value of cement, stone, and sand and gravel, and total value of 
mineral production in Iowa, 1920-60. 


Nebraska. Sales as reported by the companies were: 15 percent to 
building material dealers; 16 percent to concrete product manufactur- 
ers; 47 percent to iq usd concrete companies; 17 percent to high- 
way contractors; 4 percent to other contractors; and 1 percent to 
miscellaneous. Most of the cement was shipped by railroad, chiefly in 
bulk; a relatively small percentage was shipped by truck; and no 
movement by boat was reported. A total of 283 million kilowatt- 
hours of electrical energy was consumed—118 million company-pro- 
duced and 165 million purchased. 

Masonry cement was produced at four of the five plants. Sales were 
down 12 percent from the previous year. The marketing area was 
similar to that for porland cement. Average value per barrel was 
$4.54 compared with $4.19 in 1959. 

Clays.—Shale and clay deposits were mined for use chiefly in the 
manufacture of building brick, building tile, draintile, cement, mortar 
mix, and lightweight aggregate. Some fire clay was used in the manu- 
facture of refractories. The Carter-Waters Corp. of Kansas City, 
Mo., mined shale from a pit near Centerville, Appanoose County, for 
the manufacture of lightweight aggregate. The company used a kiln 
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TABLE 1.—Mineral production in Iowa * 


1959 1960 


Mineral 


metals: o Oe ee te ee AA el ee eta ae oir eee eim 


" 1 T. as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 
3 Total adjusted to eliminate duplicating value of clays and stone. 


for bloating the shale. Clay used in the manufacture of cement de- 
clined, paralleling the slight drop in quantity of cement produced. 
Of the total clay production, about 48 percent was used in cement 
manufacture, compared with 52 percent in 1959. Clay used in the 
production of heavy clay products increased 6 percent over 1959 and, 
together with the new production for manufacture of E 
aggregate, effected a 12-percent increase in production of clays for 
the State. 

As in 1959, shale or clay pits were operated by 26 firms in 16 counties. 
The only changes were the sale late in 1959 of Iowa Clay Products 
Co. Centerville operation, in Appanoose County, to Adel Clay Prod- 


TABLE 2.—Employment and injuries for selected mineral industries! 


Average Total number of Total Injury 
number | Total man-| lost-time injuries | number fre- Injury 
Year and industry of men hours days lost | quency | severity 
working or rate 3 rate 3 
Fatal | Nonfatal | charged 
1959: 
Cement $................. 1,069 | 2,736,112 |.........- 3 (5) 1.10 (5) 
SN AAA 395 744,882 |.......... 22 729 29. 53 979 
Coal..liacsuiesseLeseeess 526 840, 160 2 29 18, 178 36. 90 15, 685 
QGypsum................. 481 1, 195, 546 |.........- 5 4.18 1 
Limestone ?_._.........-- 1, 505 3, 107, 374 1 97 (5) 31. 54 (8) 
care: and gravel.......... 982 | 1,964,378 |.......... 36 915 18. 466 

Cement 4................. 1,083 | 2,658, 584 |.......... 3 (5) 1.13 (8) 
Clays $..................- 350 732,973 1 17 6, 37 24. 56 8, 696 
Coal aussi dacor dls 470 762, 541 |.......... 23 7, 30. 16 10, 386 
Gypsum................- 461 061,600 A A A AAA decimos 
Limestone ?.............. 1,340 | 3,016,234 |.......... 84 (5) 27. (5) 
Sand and gravel.......... 1,247 | 2,396, 664 2 25 13, 365 11.29 5, 580 


1 Excludes officeworkers. 
2 Total number of injuries per million man-hours. 
2 Total number of days lost or charged per million man-hours. 
* Includes cement plants and quarries or pits producing raw material used in manufacturing cement. 
5 Data not available. 
* Excludes pits producing clay used exclusively in manufacturing cement. Includes clay processing 
plants operated in conjunction with the mine. 
: Excludes quarries producing limestone used exclusively in manufacturing cement and lime. 
y figures. 
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FIGURE 1.—Value of cement, stone, and sand and gravel, and total value of 
mineral production in lowa, 1920-60. 


Nebraska. Sales as reported by the companies were: 15 percent to 
building material dealers; 16 percent to concrete product manufactur- 
ers; 47 percent to ready-mixed concrete companies; 17 percent to high- 
way contractors; 4 percent to other contractors; and 1 percent to 
miscellaneous. Most of the cement was shipped by railroad, chiefly in 
bulk; a relatively small percentage was shipped by truck; and no 
movement by boat was reported. A total of 283 million kilowatt- 
hours of electrical energy was consumed—118 million company-pro- 
duced and 165 million purchased. 

Masonry cement was produced at four of the five plants. Sales were 
down 12 percent from the previous year. The marketing area was 
similar to that for portland cement. Average value per barrel was 
$4.54 compared with $4.19 in 1959. 

Clays.—Shale and clay deposits were mined for use chiefly in the 
manufacture of building brick, building tile, draintile, cement, mortar 
mix, and lightweight aggregate. Some fire clay was used in the manu- 
facture of refractories. e Carter-Waters Corp. of Kansas City, 
Mo., mined shale from a pit near Centerville, Appanoose County, for 
the manufacture of lightweight aggregate. The company used a kiln 
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TABLE 1.—Mineral production in Iowa * 


1959 1960 
Mineral 
Cement 
Portland............ thousand 376-pound barrels.. 
Masonry.........-.--.-.-.---l. lll Lll. ces. do.... 
Clays ERREICHEN I. thousand short tons. - 
CORT AAA AT A A do.... 
fe RCM SP NE do.... 
Sand and gravel. ...............................- do...- 
BLODO.. 1. obec AREE Ed enu LE eee Am 
Value of items that cannot be disclosed: Other non- 
saata a: VT. SEED TER NV PU A A 
Total TO Wa 2.0.2002... -2-2222 22.--|----0------- 


* 1 Ens as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 
3 Total adjusted to eliminate duplicating value of clays and stone. 


for bloating the shale. Clay used in the manufacture of cement de- 
clined, paralleling the slight drop in quantity of cement produced. 
Of the total clay production, about 48 percent was used in cement 
manufacture, compared with 52 percent in 1959. Clay used in the 
production of heavy clay products increased 6 percent over 1959 and, 
together with the new production for manufacture of lightweight 
aggregate, effected a 12-percent increase in production of clays for 
the State. 

As in 1959, shale or clay pits were operated by 26 firms in 16 counties. 
The only changes were the sale late in 1959 of Iowa Clay Products 
Co. Centerville operation, in Appanoose County, to Adel Clay Prod- 


TABLE 2.—Employment and injuries for selected mineral industries! 


Average Total number of Total Injury 
number | Total man-| lost-time injuries | number fre- Injury 
Year and industry of men hours days lost | quency | severity 
working or rate? rate ? 
Fatal | Nonfatal| charged 
1959: 
Cement 4................. 1,069 | 2,730,112 |.......... 3 (5) 1.10 (5) 
Clays 9................... 395 744, 882 |.......... 22 720 29. 53 979 
A A 526 840, 160 2 29 13, 178 36. 90 15, 685 
Gypsum................- 481 1, 195, 546 |.......... 5 129 4.18 108 
Limestone ?.............. 1,505 | 3,107,374 ] 97 (4) 31. 54 (3) 
jeer and gravel.......... 982 | 1,964,378 |.......... 36 915 18, 33 466 
Cement $................. 1,083 | 2,658, 584 |.......... 3 (3) 1.13 (>) 
Clays isos 350 732, 973 1 17 6, 374 24. 56 8, 696 
A secon cucece sed 470 762, 541 |.......... 23 7, 920 30. 16 10, 386 
G j a A A Ress 461 901-609 A AA AA A PREND 
Limestone !.............. 1, 340 3, 016, 234 |.......... 84 (5) 27.85 (5) 
Sand and gravel.......... 1,247 | 2,396, 664 2 25 13, 365 11.29 5, 589 


1 Excludes officeworkers. 
3 Total number of injuries per million man-hours. 


2 Total number of days lost or charged per million man-hours. 


4 Includes cement 
5 Data not available. 


$ Excludes pits producing clay used exclusively in manufacturing cement. 


plants operated in conjunction with the mine. 


? Excludes quarries producing limestone used exclusively in manufacturing cement and lime. 
® Preliminary figures. 


y 


lants and quarries or pits producing raw material used in manufacturing cement. 


Includes clay processing 
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ucts Co., which company also had a pit in Dallas County, and the new 
operation of Carter-Waters Corp. 

Gypsum.—Iowa was one of the Nation's major producers of gypsum 
and gypsum products. In 1960 the State was third in output, follow- 
ing Michigan and California. Production for Iowa in 1960 was about 
9 percent less than in 1959, reflecting the slight downward trend in 
building construction. For many years, all of Iowa's production was 
from mines in Webster County ; however, in 1960 the United States 
Gypsum Co. started production from a new mine near Sperry in Des 

oines County and had nearly completed a plant for processing and 
manufacturing gypsum products including wallboard and lath. 

In Webster Count four companies mined and manufactured 

products. e products included base-coat plaster, ready- 
mixed and other special-use plasters, gypsum lath, wallboard, sheath- 
ing, tile, other preformed items, a pulverized gypsum. The major 
markets were in the building industry, in cement manufacture (as a 
retarder), for agricultural use, and as a filler. Other miscellaneous 
markets were in the glass and pottery industry, for art moldings, and 
for medical and dental purposes. The estimated unit value of crude 
gypsum was $4.23 per ton, about the same as in 1959 when it was 
calculated at $4.24. 

Lime.—Linwood Stone Products Co., Inc., was the only producer of 
quicklime and hydrated lime in the State. Production was slightly 

ater than in 1959. The company with quarry and plant in Buffalo, 

cott County, mined high-calcium limestone, and burned it in a rotary 

kiln. Fuels used were natural gas and bituminous coal. The products 
were sold chiefly to the chemical and construction industries. 

Perlite.—Perlite was expanded in plants operated by each of the 
four gypsum producers, in Webster County. Virtually all of the 
output was used in lightweight plaster, chiefly premixed. Crude 
perlite was purchased from Colorado and Nevada. The chief market 
area was in Iowa and adjacent States. 

Sand and Gravel.—There was a 9-percent increase in tonnage and a 
16-percent increase in value of sand and gravel produced in Iowa in 
1960. Production of building and paving sand increased, paralleling 
the continued high demand for use in highway work. Average unit 
values for these uses was only slightly higher than they were 4 years 
before, in spite of rising labor and material costs, chiefly because of 
competition in bidding for work. Industrial uses of sand produced 
in the State included molding sand, blast sand, engine sand, and filter 
sand. Sales of molding sand, with a relatively high unit value, were 
considerably greater than in 1959. Molding sand was produced chiefly 
from a friable sandstone deposit in Clayton County. Sales of sand 
for other industrial uses declined slightly. The chief industrial use 
for gravel was in filter beds. Sales were less than in 1959. 

About 10 percent of the commercial sand and gravel production 
was sold as unwashed pit-run material. Commercially produced sand 
and gravel was transported chiefly by truck. Slightly under 8 per- 
cent was hauled by rail. and less than 1 percent, about 30,000 tons, 
was hauled by water. All noncommercial sand and gravel was hauled 
by truck. 
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TABLE 3.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


Class of operation and use 


Commercial o tions 
Sand: sia 
Building. ai cot cceietavesesnccascex 
Pating ERREUR Hm INO 
road o UE, AAA EEE E 
a gE IE OIN I A E E 
Undistributed 8...0... 2...222222222. eee 
Totál AAA adei aae a 
1: 
Building. ......-..-....-..... -=-= -2 ------ 
paving Lowchen sain weakened AN 
Undistributed ____.....-.-...----.------------ 
TOG) AA ua Ea RR A A 
Total sand and gravel........................ 11, 376 
dora tao operations: 
Paving SRI 185 78 
Otel catas o er 185 78 
o: ; 
OVING AA A EE E, 
A A OEE 8 2 
OUWE A A AA A 18 
Total 2c o neccsesncédRessectc eer di ELE 1, 490 
Total sand and gravel........................ 1,511 
All o tions: 
ande c inu Ee LLLI EE Lade faci 4, 091 
Gravel. A A A dadas 8, 525 
a AAA A O 13, 516 


! Includes materials used in bridges, culverts, etc. 
ELE withheld to avoid disclosing individual company confidential data; included with “Undis- 
ute oo 
3 Includes molding, blast, engine, filter, and other industrial sands. 
* Includes railroad ballast and other gravel, 


The 10 leading producers, several operating in two or more areas of 
the State, in alphabetical order were: 


Acme Fuel & Material Co., Muscatine. 
TE Materials & Construction Division, American Marietta Co., Cedar 
pids. 
Coon Valley Gravel Co., Des Moines. 
Hallett Construction Co., Crosby, Minn. 
Keefner Sand & Gravel Co., Des Moines. 
L. G. Everist, Inc., Sioux Falls, S. Dak. 
Maudlin Construction Co., Webster City. 
Northern Gravel Co., Muscatine. 
Van Dusseldorf Construction Co., Colfax. 
Weaver Construction Co., Iowa Falls. 


Stone.—Limestone was Iowa’s chief mineral raw material, both in 
tonnage and value. In 1960 production exceeded the previous rec- 
ord year, 1958. Greater use of crushed limestone for highway con- 
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struction and as a concrete aggregate was responsible for the overall 
incrense, ‘These two uses accounted for more than 75 percent of the 
State's limestone output. Other important markets for limestone 
declined in 1960, Cement manufacturers used 14 percent of the total ; 
their demand was 7 percent less than in 1959. Soil conditioning and 
other agricultural uses accounted for about 6 percent of the total lime- 
stone production; consumption was 5 percent less than in 1959. 
Dimension limestone was produced only in Jones County. The 
chief use in 1960 was for curbing. Other uses included veneer on 
houses and flagging for walks or patios. 
Soveral plants in the State specialized in sized limestone and would 
supply stone to meet most size specifications. 
he 10 lending producers of limestone, listed alphabetically, were : 
B. L. Anderson, Inc., Cedar Rapids. 
A Materluls € Construction Division, American Marietta Co, Cedar 
MUA, 
ee Portland Cement Co., Kansas City, Mo. 
WM. d. Sargent Quarries, Ine., Des Moines. 
Kaser Construction Co., Des Moines, 
Marquette Cement Manufacturing Co., Chicago, Ill. 
Missouri Valley Limestone Co., Oakland. 
Penn- Dixie Coment Corp, Nazareth, Pa, 
Schildbergy Construetion Con Greentleld. 
Weaver Construction Co, Iowa Falls, 


TABLE 4.—ILimestone sold and used by producers, by classes of operations 
and uses 


(Thousand shart tans and thousand dollars) 


Clas M operatian and use 


Quantity | Vaio — Value 


pion ee ES Te Ee 
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Dd MI M S S nu $| 80 
ARI cl A A A es M IT = : Q) 
OR QU a eck errant NEQUAM UM A UE ES av Mao wo 
WN GS ATES, TAT AO ta S4 WWM ET 23. 007 
AX NNI. T A ee A mem Vuxde oue O m dub x. s dO MC X M 3. ^1 
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TABLE 5.—Bituminous coal production in 1960, by counties 
(Excludes mines producing less than 1,000 short tons) 


Number of mines Production (short tons) 
operated 
County ee Aa E Value 
Under- Strip 
ground 
A 2 ee PAE 1 58,224 nce od $318, 
A a eat ieee helt week bee Piles 14, 935 
¡E A A l 169, 136 
Mahaska. ...-.-.-2.-.22220- eee 1 7 835, 832 
MLATÍOB ssecula A rer UE es 3 10 2,074, 028 
Monroe...... Lc ccc cea aec ee cece ene 5 2 : 173, 840 
Van Biren A este eowe cece Tite saec 15, 869 83, 312 
Ma:'ipelloz. cee ote cot cece cee 1 3 2, 968 49, 097 175, 749 
a A hte oe oS iat 19 25 | 200, 100 1, 068, 024 3, 845, 220 


fewer strip mines operated than in 1959. The average D per ton 
of coal was $3.60 in 1960, compared with $3.57 in 1959. Prices ranged 
from $5.73 to $2.75 per ton. f 

In the 19 operating underground coal mines, there were 17 cutting 
machines, 22 hand-held or post-mounted drills, and 1 mobile drill 
used in mining; and 41 animals (horses or mules), 6 electric locomo- 
tives, and 4 shuttle cars used in haulage. The 25 strip mines used 28 
power shovels of less than 3 cubic yards capacity, 1 power shovel with 
a capacity between 3 and 5 cubic yards, 13 draglines with buckets of 
less than 3 cubic yards capacity, 12 draglines with 3- to 5-cubic-yard 
buckets, 1 dragline with a 6- to 12-cubic-yard bucket and 1 with a 
bucket of over 12 cubic yards; 38 bulldozers; 22 horizontal power 
drills; 11 vertical power drills; and 69 trucks. Of the total of 56 
power shovels and draglines, 6 were electric, 2 diesel-electric, 38 diesel, 
and 10 gasoline-operated. Only 3 of the companies employed more 
that 20 men in their mining operations. 

Peat.—Bogs in Worth and Winnebago Counties were operated by 
the Colby Pioneer Peat Co. and the Eli Colby Co. Both companies 
had processing plants at Hanlontown. Peat was sold both in bulk and 
packages. 


REVIEW BY COUNTIES 


Mineral production was reported from all counties except Davis, 
Ida, Iowa, Jefferson, Page, Ringgold, Union, and Wayne. Some 
sand and gravel or limestone may have been produced in these coun- 
ties, as several companies reporting production of these materials did 
not submit a breakdown showing output by county of origin. Data 
covered production of 120 commercial and 29 noncommercial produc- 
ers of sand and gravel and 91 commercial] and 7 noncommercial pro- 
ducers of limestone. Estimates were made for a few nonreporting 
companies producing these commodities, based on previous reports 
and other sources of information—notably reports submitted by State, 
county, and municipal highway departments. 

Appanoose.—The Carter-Waters Corp. built a plant, including a 
rotary kiln, and started production of lightweight aggregate from a 
shale deposit near Centerville. Adel Clay Products Co. purchased 
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TABLE 6.—Value of mineral production in Iowa, by counties! 


County 1959 
TU PRS IT IAN TA (1) 
q A ONT as m 
DIN O pana $82, 869 
A RA 829, 398 
a ee 408 
00000 REIR IA AAA 52, 075 
ieee IA 815, 737 
BEND ISE ES AA 190, 810 
AAN IA 499, 355 
O AECA A 49, 280 
TU VE. eee 53, 721 
RIERA 338, 717 
A AAA A] 76, 
QD RAI IE 150, 392 
CEA. ARAS (1) 
SFE SEE (a) 
A A 22, 689, 740 
E E 87, 001 
QR APA (2) 
A REI (1) 
CBE aetas SS, sa 103, 930 
A A A 40, 028 
e O A A -— — - (1) 
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Dia 461, 153 
| AAA C) 
oo LLL AE 382, 010 
00003 7 7 07 REPRESA 311, 820 
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SN E O de ott 478, 202 
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Minerals produced in 1960 in order of value 


Stone. 


Do. 
eden rot s 
. Clays. 

Sand and gravel. 

Sand and gravel, stone, clays. 
Stone, sand and gravel. 
Sand and gravel, clays. 
Sand and gravel, stone, 
Stone, sand and gravel. 
Sand and gravel. 

Sand and gravel, stone. 
Sand and gravel. 


Do. 
Stone, sand and gravel. 
Do 


Cement, stone, clays, sand and gravel. 
Sand and gravel. 

Stone, sand and gravel. 

Stone. 


d gra 
Sand and gravel, clays. 
Stone. 
Stone, sand and gravel. 
Stone, gypsum, sand and gravel. 
Sand and gravel. 
Stone, sand and gravel. 
Sand and gravel. 
Stone, sand and gravel. 
Stone, clays, sand and gravel. 
Sand and gravel, stone, clays. 
Stone. 
Sand and gravel. 
Sand and gravel, stone. 
Sand and gravel. 
Stone, sand and gravel. 
Sand and gravel, stone. 
Td sand and gravel. 


FEL 


Sand and gravel, stone. 
Stone, sand and gravel. 
Do 


Stone, coal, clays. 
Sand and gravel. 
Stone, sand and gravel. 
Do. 
Stone. 
Coal. 
Sand and gravel. 
Stone, clays. 
Coal, stone, clays. 
Coal, stone, sand and gravel. 
Stone, sand and gravel. 
Stone. 
Stone, sand and gravel. 
Sand and gravel. 
Coal, stone. 
Stone. 
Sand and gravel, stone. 
Sand and gravel. 
Do. 
Do. 
Stone, sand and gravel. 
Cement, sand and gravel, clays. 
Stone. 


Do. 
Sand and gravel. 


Cement, stone, lime, clays, sand and gravel. 


Sand and gravel. 
Sand and gravel, stone. 
Band and gravel, stone, clays. 


tos Google 
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TABLE 68.— Value of mineral production in Iowa, by counties—Continued 


Minerals produced in 1960 in order of value 
Stone, sand and gravel. 
Do. 


Stone, coal, sand and gravel. 

Sand and gravel, stone, coal, clays. 
Sand and gravel, clays. 

Stone. 

Gypsum, stone, sand and gravel, clays. 
Sand and gravel, peat. 

Sand and gravel, stone. 

Sand and gravel. 

906 | Stone, sand and gravel, peat. 

Sand and gravel. 


1 The red counties are not listed because no production was reported: Davis, Ida, Iowa, Page, 
Ringgold, and Wayne. 
* Figure withheld to avoid disclosing individual company confidential data; included with “‘ Undistrib- 


uted. 
3 Total adjusted to eliminate duplicating value of clays and stone. 


and operated the pit and plant of Iowa Clay Products Co., also at 
Centerville. 

Bituminous coal was produced at eight underground mines—the 
largest operator was Sunshine Coal Co. Three companies reporting 
aay Hon in 1959 had no production for 1960. They were Big Five 

al Co., Monitor Coal Co., and Kirkville Coal Co. Kirkville Coal 
Co. was a strip-mining operation. 

Three companies produced limestone for highway or agricultural 


use. 

Benton.—Clay was produced by the Garrison Brick € Tile Works 
for manufacture of heavy clay products. Some sand and gravel and 
limestone were produced 1n the county. 

Boone.—Clay for mortar mix and heavy clay products was produced 
by Grarok, Inc. Sand and gravel was produced for building and 
highway use by several companies. 

Cerro Gordo.—Mineral products from Cerro Gordo County repre- 
sented about 25 percent of the State total. Two cement companies, 
Lehigh Portland Cement Co. and Northwestern State Portland Ce- 
ment Co., manufactured portland cement and mortar mix using 
locally produced clays and limestone. Clay was also mined by the Ma- 
son City Brick € Tile Co. for the manufacture of building tile and 
draintile. 

Limestone was produced for highway construction by the Weaver 
Construction Co. and Welp & McCarten, Inc. Sand and gravel was 
produced, chiefly for building and highway use, by three companies. 

Clayton.— Concrete Materials & Construction Co. mined a friable 
sandstone deposit on the Mississippi River about a mile south of the 
town of Clayton and processed the material chiefly for use as a mold- 


sand. 

allas.—Adel Clay Products Co., Redfield Brick € Tile Co., and 
United Brick & Tile Co. of lowa all produced miscellaneous clay for 
the manufacture of building brick, building tile and draintile. Sand 
and gravel was produced by four companies, chiefly for building and 
road use. 
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Des Moines.—United States Gypsum Co. continued development of 
an underground gypsum mine near Sperry and construction of facili- 
ties for processing the gypsum, including a board plant. Some gyp- 
sum was produced in 1960. The processing plant was scheduled for 
operation in 1961. 

Some sand and gravel and limestone, chiefly for highway use, also 
was produced in the county. 

Floyd.—Miscellaneous clay was produced by the Rockford Brick $ 
Tile Co. for the manufacture of heavy clay products. Five com- 
panies produced crushed limestone and one company produced sand 
and gravel—chiefly for use in highway work. 

Franklin.—Shefheld Brick & Tile Co. produced clay for heavy clay 
roducts. Sand and gravel was produced by four companies and 
imestone by three companies. Limestone was used chiefly for road 

work. Some sand and gravel was sold for railroad ballast. 

Hardin.—Limestone and sand and gravel primarily for building 
and paving purposes and valued at $1,825,000 was produced by seven 
sand and gravel operators and two limestone producers. 

Keokuk.—F ire clay, chiefly for use in manufacturing heavy clay 
products, was mined by the Nelson Clay Products Co., formerly 
reported as John Nelson & Sons. Limestone was produced by the 
Kaser Construction Co. of Des Moines. 

Coal was produced by the Nelson Coal Co. from a strip-mining 
operation. 

Linn.—Over $2 million worth of limestone and sand and gravel was 
produced by four sand and gravel producers and four limestone 
producers. 

Lucas.—One underground bituminous coal mine was operated by the 
Big Ben Coal Co. on a 72-inch seam. The Liberty Coal Co. operated 
a strip mine. 

Madison.—Nearly $3 million worth of crushed limestone was quar- 
ried in the county and used chiefly by the Marquette Cement Manu- 
facturing Co. and Penn-Dixie Cement Corp. A substantial tonnage 
of crushed limestone also was produced for concrete aggregate and 
highway use. Marquette Cement Manufacturing Co. mined clay for 
use in its cement plant in Polk County. 

Mahaska.—Bituminous coal was produced by seven companies op 
ating strip mines and one operating an underground mine. The 
underground operation was by Lennie Coal Co. and was new durin 
the year. Carbon IIill Coal Co., an operator in 1959, was idle in 1960. 
Angus Coal & Hauling Co. and Mich Coal Co. were the county’s 
largest producers. 

Miscellnneous clay for the manufacture of heavy clay products was 
powa by the Oskaloosa Clay Products Co. and What Cheer Clay 

roducts Co. The latter company produced some material classed 
as fire clay. 

Limestone for highway and agricultural purposes was also produced 
in the county. 

Marion.—Most of the bituminous coal produced in the State came 
from mines in Marion County. Ten of the producers operated strip 
mines, and three operated underground mines. Largest producers 
included: Wilkinson Coal Co., Weldon Coal Co., Beard Coal Co., 
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Lovilia Coal Co., and Jude Coal Co., Inc. Valley Coal Co. and Cedar 
Creek Coal Co., who produced in 1959, were idle in 1960. 

Four companies operated limestone quarries producing stone for 
road and agricultural use, and four companies reported production 
of sand or gravel for building and road use. 

Monroe.—Bituminous coal was produced from five underground 
mines and two strip pits. One underground mine and two strip pits 
operating the previous year were idle; they were the White Oak Coal 
Vu Prothero Coal Co., Inc., and South Iowa Coal Co. Onenew strip 
pit was operated by C. N. Knox Coal Co. 

A small quantity of limestone was produced for highway and 
agricultural use. 

Polk.—Polk County was second in value of minerals produced in 
the State. Two cement companies operating in the county were the 
Marquette Cement Manufacturing Co., and Penn-Dixie Cement Corp. 
Clay and limestone used by these two companies for cement manufac- 
ture were produced in Madison County. 

Clay for the manufacture of building brick and tile was produced 
by the Des Moines Clay Co. and John Furman Contracting Co. 
Considerable sand is produced in the county, chiefly for building and 
road use. The percentage of gravel in the deposits was low, and 
gravel had to be shipped into the county. 

Scott.—Dewey Portland Cement Co., with a plant near Davenport, 
was purchased by the American Marietta Co. The plant produced 
types I and II, general-use and moderate-heat. cements, and type III, 
high-early-strength cement using clay and limestone from nearby 
company-owned sources. 

Linwood Stone Products Co., Inc. produced quicklime and hydrated 
lime at its plant near Buffalo. It was the only lime producer in the 
State. The products were sold chiefly for chemical, metallurgical, 
or water treatment uses. 

Limestone and sand and gravel were produced by several companies, 
chiefly for highway and building purposes. 

Story.— Heavy-clay products were produced by the Nevada Brick 
& Tile Co. Sand and gravel and limestone for building and highway 
use were produced. 

Van Buren.—Bituminous coal was produced from a strip mine by 
Laddsdale Coal Co., Inc. 

An underground limestone quarry was operated by Douds Stone, 
Inc. The production was for highway construction, concrete ag- 
gregate, and agricultural use. 

Some sand and gravel also was produced in the county. 

Wapello.—One underground and three strip-mining operations pro- 
duced bituminous coal during 1960. Airline Coal Co., New Tanning 
Coal Co., Inc., and South Iowa Coal Co. operated strip mines, and 
Aubrey Coal Co. operated an underground mine. 

Clay for the manufacture of building brick and tile was produced 
by the Ottumwa Brick & Tile Co. Some limestone and sand and 
gravel were produced for highway or agricultural use. 

Warren.— Building brick and tile were produced by the Carlisle 
Brick & Tile Co. and Goodwin Tile & Brick Co. 

Sand and gravel for highway use was produced by Carlisle Sand 
& Gravel, Inc. 
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No production of coal was reported in the county during the year. 

Webster. —Webster County was one of the leading sources of gypsum 
for the Nation. Four Ca baa operating mines and processing 
facilities, each with board plants, were: Bestwall Gypsum Co., The 
Celotex Corp., National Gypsum Co., and United States Gypsum Co. 
Perlite was expanded by each of the companies for the manufacture 
of lightweight plasters. The mines were all open-pit operations. 

Limestone was produced by Ft. Dodge Limestone Co., Inc. and the 
Northwest Limestone Co., both from underground operations. 

Considerable building tile, draintile, and building brick was 
ME in the county. Producers included Johnston Clay Work 

nc., Kalo Brick € Tile Co, Lehigh Sewer Pipe & Tile Co., an 

Vincent Clay Products Co. 

Winnebago and Worth Counties.—Peat was produced in these two 
counties by Eli Colby Co. and Colby Pioneer Peat Co. 


The Mineral Industry of Kansas 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the State Geological Survey of Kansas. 


By A. D. Hahn,’ Edwin D. Goebel,? and Walter H. Schoewe * 


4e 


INERAL production in Kansas in 1960 was valued at $484 
million. This brought the total value of minerals produced in 
the State since 1861 to approximately $9 billion. Output was 

reported from 100 of the State's 105 counties. Four counties, in which 
the value of the mineral production was $20 million or more, were in 
order of rank: Ellis, Barton, Russell, and Butler. The five principal 
einn in order of value, were petroleum, natural gas, cement, stone, 
and salt. | 
Employment and Injuries.—A ccording to the Employment Security 
Division of the Kansas Department of Labor, the average annual 
employment in Kansas mining industries in 1960 was 16,900 persons— 
a decrease of about 8 percent from 1959. Average weekly earnin 
per person in the mining industries was $98.80 compared with $100.14 


in 1959. 
TABLE 1.—Mineral production in Kansas’ 


1959 
Mineral 
Quantity Value 
(thousands) 

Cement 3................. thousand 378-pound barrels.. 10, 405 $32, 282 
Dis EE ORUM thousand short tons.. 
DA nado ias AN S 
A A thousand cubic feet.. 
Lead (recoverable content of ores, etc.). .. ..short tons.. 481 
Natural g8s..............--. -. cllc. million cubic feet.. 604, 410 
Natural gas liquids: 

Natural gasoline................- thousand gallons.. 107, 814 

LP CASS A A. do.... 124, 874 
Petroleum (crude)......... thousand 42-gallon barrels.. 119, 543 
Balt... ..........................-thousand short tons.. 1, 123 
Band and gravel_.....-.....--....-..---.....2.-- do.... 11, 334 
Stone o o uro e eS Lr O LED do.... 13, 999 
Zinc (recoverable content of ores oe) ae aes short tons.. 1, 017 
Value of items that cannot be isclosed: Natural 


cement, gem stones, gy psum, pumice, stone (crushed 
AS AAA erc 


by Bic as measured by mine shipments, sales, or marketable production (including consumption 
ucers). 
2 Excludes natural cement, included with “Value of items that cannot be disclosed.” 
3 Preliminary figure. 
4 Excludes certain stone included with “Value of items that cannot be disclosed.” 
$ Total adjusted to eliminate duplication in the value of clays and stone. 
* Revised figure. 


1 Mine examination and exploration engineer, Bureau of Mines, Bartlesville, Okla. 
2 Geologist, State Geological Survey of Kansas, University of Kansas, Lawrence, Kans. 
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FIGURE 1.— Value of mineral production in Kansas 1944-60. 


TABLE 2.—Average annual employment for selected mineral industries 


Industry 1959 1960 
Mining (total)............................ 18, 300 16, 900 
Metal mining......................... (!) 
Mining and quarrying of nonmetallic 
metals, except fuels. ................ , 


! Employment estimated to be less than 100. 
Source: Employment Security Division, Kansas Department of Labor. 


The Workmen's Compensation Commission, State of Kansas, re- 

rted that 893 on-the-job injuries occurred in the mining industries 
in 1960. Of these, 16 were fatal injuries, all in the crude petroleum 
and natural-gas-production industries. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


The value of mineral fuels (petroleum, natural gas, natural gas 
liquids, coal, and helium) was about 87 percent of the value of all 
minerals produced. 

Carbon Black.—Quantity and value of carbon black declined in 1960. 
The material was processed in furnace-type plants of Columbian 
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Carbon Co. at Hickok and United Carbon Co. at Ryus in Grant 
County. Both used liquid petroleum gases and natural gas as feed. 


TABLE 3.—Carbon black production 


es | ———————— ei TS 


Carbon black produced; all grades....pounds..| 76,419, 500 75, 443, 750 91, 644, 160 87,302, 185 


Value at plants................-.-. Lll l.l. $5,131, 569 $5, 271, 143 $6, 387, 598 $5, 621, 236 
Natural gas processed..... thousand cubic feet.. 5, 667, 958 3, 262, 970 4, 624, 404 3, 914, 444 
LP gases and other liquid fuel processed 

barrels.. 347, 975 2, 251, 023 390, 063 398, 415 


Source: Kansas Corporation Commission. 


Coal.— Production of bituminous coal rose 15 percent compared with 
the 1959 output. The increase resulted from substitution of coal for 
natural gas fuel in an industrial plant in southeastern Kansas. 
Thirteen coal mines, each producing more than 1,000 tons of coal, 
were operated in Bourbon, Cherokee, Coffey, Crawford, and Osage 
Counties. Most of the coal was produced at 11 strip-mining opera- 
tions; less than 0.5 percent of the total output came from 2 under- 
ground mines. 

TABLE 4.—Coal production 


(Excludes mines producing less than 1,000 short tons) 


Numter of mines 


Year | Short tons | Value 
Under- Strip Tota] _ | (thousands) (thousands) 


Helium.—The Federal Bureau of Mines, at its Otis helium plant in 
Rush County, extracted 21.9 million cubic feet of helium gas from 
natural gas from the Ryan, Pawnee Rock, Behrens, Unruh, and 
Reichel fields—about 9 percent less than in 1959. Shipments totaled 
21.7 million cubic feet valued at $349,754. 

Natural Gas.— Kansas ranked fifth in marketed production of natural 
gas. Estimated proved recoverable gas reserve decreased slightly 
to 19,620 billion cubic feet. Natural gas was produced in 47 counties; 
the Kansas part of the Hugoton field, covering all or part of Finney, 
Grant, Hamilton, Haskell, Kearny, Morton, Seward, Stanton, and 
Stevens Counties, supplied 71 percent of the State output. 

A comprehensive report containing information on existing and 
potential natural gas storage projects in the State was published in 
1960.5 

Important new gasfields discovered during the year and the initial 

roduction of the discovery wells, according to the Kansas Geological 
Survey, were as follows: 


s Jewett, J. M., and Goebel, E. D., Underground Storage of Natural Gas in Kansas: 
State Geol. Survey of Kansas, Oil and Gas Investigations No. 21, 1960. 


6150629—61—— —27 
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TABLE 5.—Marketed production of natural gas 


Year Million Value Year Million Value 
cubic feet | (thousands) cubic feet |(thousands) 
1951-55 (average) ......... 426, 820 ,046 || 1958... 222 581, 816 $64, 047 
A d a t 526, 091 59, 448 || 1959... ... 2. 2. 2... .---- A 72, 529 
A AAA NR ACODEHE 586, 690 66,883 || 1960. -..coooomooommoom.o... 634, 410 74, 226 


TABLE 6.—Marketed production of natural gas from the Kansas part of Hugoton 


gas area 
Million Million 
Year cubic feet Year cubic feet 

1942 A A ce ed 40; 365 MO hs 375, 082 
a Le 70,922 |f AA A cece ous scee ; 

1044. cua a omn Luo E eris 92,923 |] ues A aianei 346, 
A AR au Ea 90, 345 || 1055. occ cocoa 394, 257 
A E Atte 119, 638 A A 381, 875 
RA IA th le 157.663 || IO coacariaila a ce cewcdecsecsneccess 396, 889 
1048... caro 185, 873 EN AAA AA 349, 264 
19410. A IA A 247.800 [119050 ou coca 404, 764 
1050 A SE 320, 545 || 1960_.....-....- 2-2 eee 451, 820 
A e eee ose eee sce 371, 002 


Source: 1942-57 data from Goebel, E. D., Hilpman, P. L., Hornbaker. A. L., and Beene, D. L., Oil and 
Gas Developments in Kansas During 1957: State Geol. Survey of Kansas, Univ. of Kansas Pub. Bull. 133, 
1958, p. 33. 1958-60 data from Conservation Division, Kansas Corporation Commission, 


Initial production 
(thousand cubic 
County: Pool or field feet per day) 

Chautauqua......... Coach Lines. ...................- 4, 000 
Clark. -..2-22222--c Sitka Northeast... ...........-.-- 4, 700 
Comanche........... Nescatunga._.._.-...-.-.-------- 3, 680 
Dos tas E 6 | dh AA AA 4, 750 
Edwards. -------..-. FPelsbDure 22m ia 4, 740 
Kingman...........- Ficemyer auo i uta cua eat ruis eer 917 
Dou ccu ert A AI A c EL. 70 
Dor cinc leet Kla versos cacas da aos 1, 400 
Marion--.----------- Dobbs.-.:2c2czlzmeeReemzemscmEA 75 
Doc osas a TajchMaDus coca aaa 1, 200 
Morton_..._.--..--- Kinsler Southeast. ...........-.-- 7, 000 
Seward.............- ATKAÍODn. ra ce emus 3, 500 
Oates Arkalon East...................- 1, 750 
Docus Palco 40, 598 
Pr ERIS Try Tee. osea 902 
Do. catas Mn = Wo et tee 1, 200 
Stafford. ...........- Dillwin West... 2... 2l... lll... 4, 040 
Stevens. ...........- Conte olaaa sata rasa 4, 661 


Natural Gas Liquids.—Production of natural gas liquids increased 
4 percent in quantity and 7 percent in value. Of the total recovered 
a little more than half was LP gases and the remainder was natural 
gasoline. As in 1959, 14 natural gasoline plants were active durin 
the year. Proved recoverable reserves of natural gas liquids was est1- 
mated by the American Gas Association at 8,333 million gallons, an 
increase of 63 million gallons. 
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TABLE 7.—Natural gas liquids production 
(Thousand gallons and thousand dollars) 


Natural gasoline 


Quantity Value Value 
iod (average).............. 114, 868 $6, 540 197, 026 , 307 
pope quant Ead PEE 105, 482 5, 928 195, 769 9, 771 
1987 A A A 119, 247 6. 569 222, 741 10, 611 
|| E eet See 110, 293 6, 229 ; 11, 422 
1059 EE A RARE 107, 814 5, 576 232, 688 12, 234 
A A et 6, 694 243, 138 


(Barrels) 


rr | rt  — o | oe | cc 


305 1,110 


Colorado Interstate Gas Co, | Lakin.......| Kearny.....| 138,942 | ........].........]. .------- 138, 042 
Hugoton Production Co .... 134, 918 155, 313 441, 464 
Independent Lease Manage- 
ment COs micosis 10-16 [accen O A 10, 146 
Kansas Uy drocarbon Co.... 34, 833 33, 872 97, 507 
Kan ebraska Natural 
NCR OT A A , 131,119 |......... 18, 301 161. 914 
Northern Natural Gas Co... ....|] Finney......| 105,903 |......... |]. -..-....].-...---- 105, 903 
ctn t P ESI O ae y "n ES MEUSE Y: 
Pan Amean Petroleum 
CORD A AAA ; 1, 595. 685 
Panhandle Eastern Pipe 141, 719 887, 811 
Line Co. 
Skelly Oil Co............... ine | Barber......| 111, 260 |......... 94, 887 206, 147 
Socony Mobil Oil Co., Inc... 100, 644 398, 681 


D0 NEUEM ORUM : i 93,938 | 191,095 495, 845 


Source: Conservation Division, Kansas Corporation Commission. 


TABLE 9.—Crude petroleum production 
(Thousand barrels and thousand dollars) 


Year Quantity Quantity Value 
1951-55 (average).......... 116, 976 4472. 1| 1958 ecc race 119, 942 $359, 826 
| o e Dae nee = I ER EE eel eee 124, 204 AS AA A 119, 543 347, 870 


PA RE NCRREM E A AA 113, 455 


1 Preliminary figures. 


Petroleum.—Petroleum was recovered in 79 counties; Kansas ranked 
sixth among the Nation's oil-producing States. The western part of 
the State was the most productive area. The five leading counties 
were Ellis, Barton, Russell, Butler, and Graham. 
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TABLE 10.—Crude petroleum production, indicated demand and stocks in 1960 


by months 
(Thousand barrels) 
Btocks 
orizinat- 
Month Produc- | Indicated| ing in Month 
tion demand | Kansas 
(end of 
month) 
January........... 9, 733 9,431 || September......... 
February.......... 8, 942 9, 472 || October........... 
March............. 9, 255 9,122 || November........- 
April.............. 9, 395 10, 571 || December. ........ 
LOC. PHONES 9, 5^0 10. 30% 
JUNG cco ..ill.ze.sls 9. 096 10. 020 Total: 
PONY A cess 9, 410 9, 2*6 1960 1....| 113,455 
August............ 9, 756 8, 333 1959.....| 119, 543 


1 Preliminary figure. 


Drilling and Exploration.—Exploratory and development drilling 
(excluding eastern Kansas) totaled 12.4 million feet,* about 13 percent 
less than in 1959. According to the Kansas Geological Survey, wells 
drilled totaled 4,479—1,307 less than 1959. Well completions in 
1960 were classified as 1,556 oil wells, 159 gas wells, 68 oil and gas 
wells, 181 repressuring or disposal wells, and 543 dry wildcat wells. 
The proved crude oil reserve * decreased for the fifth consecutive os 

Pipeline. —No major pipelines were constructed. Mobil Oil Co. 
completed an addition to its Hickok gas plant at an approximate 
cost of $500,000. The addition housed two compressors with a com- 
bined delivery capacity of 100 million cubic feet of natural gas a day 
d a pressure of 300 pounds. The gas was delivered to Cities Service 

as Co. 

Skelly Oil Co. announced plans to build a gasoline plant in Clark 
County, adjacent to the Kansas Power and Light Co. Minneola gas 
booster station. 


TABLE 11.—Pipeline runs of crude petroleum by fields’ 


(Thousand barrels) 


Field 1956 1957 1958 1959 1960 
Bemis-Shutts_.........-......--..--.-..---- 3, 055 §, 922 5, 063 4, 868 4,472 
A ooo cet A 1,024 954 789 723 9 
Brown. deccsaecoc ce doeecAcwcecktenwes 400 1, 126 1, 031 768 400 
e oes o ss A oct pe 2 404 E AA Studs te ol PR AA 
AS A O 3, 482 4, 271 3, 260 3, 689 3, 219 
(OOUDUT. A cece etic ceca coe. 1,513 1,416 1,317 1, 109 951 
E! DoridO conocio tesina 4,359 4,619 4, 371 4, 443 4,291 
A tics 2c odes ses cuce see Seinen cessed 1,061 1, 1, 040 1 
Garfield. croata td dead 1, 836 1,742 1,09 9 464 
Qeneseo-EdwardS.l..oocoocoocoooocooooo.. 2,784 2,236 1,812 1,680 1, 565 
EA RA, 1,810 1, 859 1, 638 1, 202 763 
CIOFl A A AN 1.515 1, 501 1, 499 1, 421 1,311 
TE alli rney ocoocceaca rr 3, 598 3, 513 3, 206 3,253 ; 
Tae COGN eet clc uen ve rv eet 1, 472 1,219 1, 035 855 7 
A A dosdocei eee es 3, 712 3, 437 3, 092 2, 890 2, 526 
NA A ce esas ct 1, 887 2, 920 1,779 1, 596 1, 424 
MOre) cece cece s osese anseo cedcecces<ce 1, 182 1, 617 1, 477 1, 354 1, 

Bee footnotes at end of table. 


* Oil and Gas Journal, vol. 59. No. 5, Jan. 30, 1961. 
5 American Petroleum Institute and American Gas Association, Proved Reserves of 
Crude Oll, Natural Gas Liquids and Natural Gas: Vol. 15, Dec. 81, 1960, p. 11. 
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TABLE 11.—Pipeline runs of crude petroleum by fields '—Continued 


(Thousand barrels) 

Field 1956 1957 1958 1959 1960 
ae are LEER E ea eS 1, 225 1, 314 1, 353 1, 363 1, 2*9 
il o or bu cies She cer ase ai Sa 947 1,074 403 305 
Rite Canton A 1, 470 1, 563 1, 542 1, 321 1, 199 
Peeley- WICK Soc a cco io dai 1, 36 978 719 1, 097 
Bilica Sonthbik. ona cicatrices a E AAA E A Nees 
Spi* ey-Graba §_...2 22. eee 1,7 2, 031 1, 961 2,370 2.492 
OF PAD A A eade du e 4, 241 3, 723 3, 366 3. 120 2,752 
Trio AE umo T edlcwocuets 5 1, 239 1, 253 1,117 1 
AAA AA 147 1, 126 1, 189 1,008 772 
Ww elch. Barnholdt 222002032 --------------- 1, 106 1, 240 1, 218 2 878 
Other fleldS o oooococococccccocococococoo- 73, 345 71,218 73, 063 75, 746 73, 283 
| 52) A II IA DO 124, 467 124, 054 119, 942 119, 503 113, 344 
Chiles in field Stocks T. o2 os envacconcslesecesedesczlasezzaccuxenltzasuceu ee 4-40 +111 
Total production ?................... 124, 204 123, 614 119, 942 119, 543 8 113, 455 


1 Based on Kansas Geological Survey data adjusted to Bureau of Mines total. 

t Combined with Bemls-Shutts in 1957. 

3 Includes Hamilton in 1960. 

* Combined with Chase-Silica in 1957. 

è Formed by combination of Spivey field and Grabs field in 1956. 

* Formed in 1956 by combination of Allphin, Aliphin Northwest, Annon, Annon South, Basset, Laura 
Southeast, Marcotte South, Noah, Spaulding, White Southwest. 

? Bureau of Mines data. 

8 Preliminary figure. 


TABLE 12.—Wells drilled and crew-weeks spent in geophysical oil and gas 
prospecting in 1960 


Wells drilled ! Geophysical prospecting ? 

(crew-weeks) 

County 

oil Gas |¡Oiland| Ser- Dry |Unclas-| Total |Seismo-|Gravity| Magne- 
gas vice sitied 3 graph | meter |tometer 
Allen... uci: NAAA eter e E A 286 SIO A AN A 
Anderson.......... A A MuR l 13 15 O, A ee take 
Barber............. 11 15 >, d BEREIT v^. M PRENNE 57 ¿DA E 
Barton............. 87 2 dox 5 93 |.......- 187 Y AAA BEATA 
Bourbon........... j| p TOES A DRAN oc: 13 14 1. cc don sono o cre 
BIOWD.i- ie eei A A A 1-2 ¡0 O AE PEA 
Butler............. 1486 15 ass nacer 32 94 3 275 M IUE. AS 
Chaàse.............. v gp AN A aes 4 5 ¡A AAA CA 
Chautauqua......- 9 PE ENDE ] 7 66 A esu. panes 
Bi AS AA AAA A AA Becks 8 ¡A ccecses 
Clarke. 2cecos cs bets. 8 2e ca o1. 19 17 |-....---- 4 
Mr. AAA gutes A TEE A 2 AN 2 ESA ES eu 
A A A eee A eee o cules 8 Y A PE ce cece 
Comanche.........|........ 3 Li teoss M MEDICUM: 9 06 |........ 6 
Cowley...........- 90 i sa 3 OF P ERES 185 gd. A DO 
Crawford.......... ^ A Wero MICA TEM EVER Bao A A EEE 
CALUT. casas y AE AA CA MORES | al] MA 24 A AS 
Dickinson.......... EE E PA 1 4&1. 1 A CAS pc 
DOUG INS REN SCHEME MEC A A MA AN 25 LN A PET OE 
Edwards........... 9 2 > el con 10 leia 23 a E AA 
EIE ls a SEIEN AA ND l 7 e IN A AE 
FU 2. JOL 1.2 oso saus 2 107 |.......- 210 AE A A 
Ellsworth.......... 7 A E 6. RA 14 AAA A Sees 
Finney............. 17 D Issue. 2 ll llccez 39 P^ m ESTEE PA 
OTd en llsmse e elc 1 I E ASAS MEE ¿Al AA 14 M AAA A 
Franklin........... VE DCO, AAA 12 1 32 Si A AAA ene 
ORE Voce ct A A A eee lease B d i:-]2u Y AAA leac estes 
E IA A A MIO eek Dileasoso: 1 guiniunc cl dies zT 
Graham...........- JU dL AA (iin eae eee c vdd PERDE 77 210-- p ueraee 
GRAN bac o occus] mess NA AN + et AE 8 23 Y AAA eee 
GORY. ce ee A, AAA A MS ; EN A ¡AAA A A 
Sl CAPA MA PA A EA IS PA 1 y a ES 2 
Greenwood... ...... 116 bi s 19 §3 6 A A T 
Hamilton..........].-...... E AA E ME 8 ; Mi EA 7 
Harper............. 17 3 4 1 29 |. eres 47 14 1. AA 
Harvey............ 22 ¡AA AA M 1........ Be AP tlc es ohh eee 


Bee footnotes at end of table. 
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TABLE 12.—Wells drilled and crew-weeks spent in geophysical oil and gas 
prospecting in 1960—Continued 
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Wells drilled ! Geophysical prospecting ? 
crew-weeks) 
County 

Oil Gas |Oiland| Ser- Dry |Unclas-| Total |Seismo-|Gravity| Magne- 
gas vice sified 3 graph | meter |tometer 
Haskell...........- 26 7 | NNUS 12 SES 50 s A A AA 
Hodegeman......... 13 ree APA A 33 I5 exe 46 EN Sen 
GT A A A A n aem y ERA Bl2esss-bo— ^ E EPA 
PLII o7) o PA A A A, PE Id kun IA A m d wach uiti 
Aa AAA AA A scies ice dtes 7 i CES: 2 A PP PEA 
Po A A A US PA 1 39 A, A AA 
Kearny ....--------|---0---- Y EEEE DREE y aM EESE 8 NEO PCS 
Kingman.......... 59 5 25 2 56 |........ 147 AA A Em 
Kiowa8............- 5 3 Y eem IL AA dU A A SPEE EASE 
Labette............ SB uS A A LER 25 ON A AS esc 
PAT ARA AA omer ese AA AA ¿3 EE 2 B lc AS OEE 
Leavenworth.......]........|.- ......]. --.-.-.]-.---..- 2 OBRAR y erdt iasesc 
¡A MA AAA ace tees AAA e amus 21. 2 uz 2 A loce n Ts 
LIB as e RR A AA O, AA 5 | ji LA AA ure 
A A A AA OA A 4 lA 4 v 4 A DM 
Lyon.............-- d equ rU arcos o A La meet AA AAA 
arion............ 176 12 10 15 80 |.......- 293 | O AA 
Masilla a DA PETEN E E A c^ 73 e PORRA 
McPherson. ....... 45 Ll ll aec 2 88 |........ 86 B Y AA PTA 
Meade............- 2 Bi "epus 41 |.......- | NI ESSA SOR, EIGENS TOI 
Miam1l............- B. A PA Y RAS 54 OR PAS EEES AECA 
Mitch. o ee ¡Y AO 1 ¡AS A 
Montgomery....... AS PP A 21:1. sz 51 B64 O Cod. Mert 
(1) o gi. SERRE TERMS Id Y A AA 1 OU d ARPA E AA A secon eas 
Morton...........- 3 21 4 1 13 1: o 42 IS I. roi 1 
Nemahli.. E A A E PA A IS E A ^ ID ARS 
Neosho............. A S. AAN 16 AA 210 ALA Y A PARA MULA 
A AN A A PO: 1 2% |... 25 i A AA 
Norton............- IB PA AAA EAN R fo... 23 1 AA AOS 
Osborne... AO MN AA A it eztecd Y lasz-cxe Jl A A E 
¡01427 AMA AE A A A ¡ Y EA L A E se PA 
Pawmee............ B ROS 2226: 1 Mio 13 o e PEN AA 
Phillips............ 20 E O VPEA 1 | ON IA 27 E A A BEEE 
Pottawatomlie......|...-....|.-.-....]|.-.. ....]|- -.--.-. 12 osas 12 A O hissasi 
AAA een 10 B PA cou 24 |....- e 39 M PEPPREMS NETPIEME 
Rawlins...........- 2U A AAA A LB AAA 38 E AAA PTAS 

Reno .............- x a AN TENT 22 A 29 13 
a ceccctecweecn xr A A 1 22 PI rp AAA AAA A 
NULA PA d A A A 1d PA AAA AA AAA 
Rooks.............. 20 A PE PA 35 AA 64 e AA A 
Rush...........---- Y AAA PA 3 2l a AA 28 AAA ese 
Russell............. 48 Dala 9 32 ene ae NN PA A GI 
Baline............... 72 El IP PRISA 2 9 |........ JA A A CA 
DCO AAA E A A AA (i 7 i E S ketone 
Bedgwick.......... 7. E A DERE 1 48 AA 69 DP A EE 
Seward............. 2 14 B: 10/1:5 5:2 s Sh EN MEE REA 
Sheridan. A A E IPN lie eceaas 10 |... I0 | PA OA OE, 
PRCTINGD AAA AA A A pe ers Bless 5 Oc A MINE 
Ad AE AAN AP, te ER lee cla: va) (ee 2 A A 
Btafford............ 81 5 1 1 92 |.......- 180 2 [5 oxuesc OS 
BIADTOIlo su cauere A 2 d cueste PA 6 PEE 8 A AAA 2 
Btevens............|--...... 7 A AA > el AN 9 2 PE PEA 
Sumncer............ AA A 5 07 [o oioassa 169 ¡E A EA 
Mao APA A A A E B. Lilskiesc E AA AA OSEN 
A AAA Y APA AA 1 d PANES 14 4 A AS 
Wabaunsee........ r E AP AS cue Bo RA e: A PA A 
ME A AA AA AA EE 2 ROA 2 20 Y PEA AA 
MESITA E AA A PA ld 14: y A es 
ars IEA E A ESOO AN 4 |........ 4 10 REN S 
Wilson............. "M AA MEME 2 aera eee 30 OO: AO EAN A 
Woodson........... 4 |... Side [ie ales 21 a 69 TO. PA MS | seii 
Total 1960 . 1, 554 159 RR 181 1, 562 953 4,479 4F7 22 
1959..| 2,161 194 57 72 | 1,994 | 1,008 | 5,786 | 503.25 | 39.50 52.25 


1 State Geological Survey of Kansas, Oil and Gas Developments in Kansas Purne ge Bull. 155. 


? International Oil Scouts Association, International Oil and Gas Developinent: 


southeastern Kansas), 
3 Estimate. 


ol. 31, 1960 (excludes 
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TABLE 13.—Important new oilfields discovered in 1960 


Initial Initial 
Field County production Field County production 
(barrels (barrels 
per day) per day) 
Cheyenne East....... Barton........ 131 || Hatr.................. Ness. ......... 154 
Red wing Southeast...|..... COn 135 || Bull Creek. .......... Rice. ......... 167 
Edmonds Southwest.| Butler........ 160 || Rino 1................]....- do: uisu 137 
Nescatunga.........- Comanche.... 298 || LeSage. .............- Rooks......... 241 
Willroads............- Ford.........- 248 || Driscoll West......... Russell........ 141 
Eubank South........| Haskell....... 456 || Dieter...............- Saline......... 192 
Satanta North........]..... do......... 144 || Newby............... 8cott.......... 129 
Victory...............]--.-- dO. oss 192 || Nellio East..........- Stafford ...... 121 
Wieland West........ Hodgeman.... 130 || Holman. ............- Sumner. ...... 170 
Rosedale Northeast...| Kinginan..... 280 || Olive Branch ........]..... do... eu 150 
1 Field extends into adjacent county. 
Source: Kansas Geological Survey. 
TRILLION CUBIC FEET BILLION BARRELS 
30 3 


2 
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Liquid hydrocarbon reserves ——» 
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THOUSAND WELLS DRILLED MILLION FEET ante 
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Total wells By | Total feet 
drilled [4 drilled 


á | jExploratory 


NS 


EOS 
CARR 


SSSR 


nsss LL 


SSSSSNSSNNNNNNS 


f 
J 
h 7, 
Z 
7 


ES 
o 


SSSSNNSSNSSSSSNNNNNNNN 


23 SS 
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FIoURE 2.—Proved reserves and drilling in Kansas 1946-60. 
Refineries.— Thirteen refineries operated, and processed 109,940,000 


barrels of crude petroleum—equivalent to 97 percent of the year's 
production. 
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Petrochemicals. —Western Petrochemical Corp. completed expansion 
and modernization of its refinery at Chanute. The plant was 
equipped to produce a white, high-melting, microcrystalline wax. 


NONMETALS 


Cement.—Portland, natural, and masonry cements were manufac- 
tured. Portland cement plants in Allen, Neosho, Montgomery, Wil- 
son, and Wyandotte Counties produced about § million barrels, 64 per- 
cent of total capacity. About 67 percent was produced by wet-process 
and 33 percent by dry-process. More than 77 percent of the portland 
cement was handled in bulk and the remainder was bagged; 95 per- 
cent of the shipments were made by rail. Natural cement was pro- 
duced by Fort Scott Hydraulic Cement Co. in Bourbon County. 
Masonry cement was manufactured by all the cement plants. 

Ash Grove Lime & Portland Cement Co. constructed new storage 
and materials-handling facilities at its Chanute plant. A total of 
60,000 tons of limestone, shale, clinker, gypsum, and coal could be 
stored in the new building. 


TABLE 14.—Portland cement production and shipments 


(Thousand barrels and thousand dollars) 


Shipments Shipments 
Produc- 
Year tion 
Quan- Value 
tity 
$22,039 || 19583..............-- 9, 244 9, 208 $28. 843 
29,371 ¡NA 10, 177 10, 056 Y, $80 
23. 593 | 1000. NARA 7, 996 7,877 25, 194 


TABLE 15.—Destination of shipments of all types of portland cement to Kansas 
from mills 


Change, percent 
Kansas 


Year (thousand 
In United 
States States 
1951-55 (average)... A 003 A A A ; +6 
1955. EA 6, 93 +6 +9 


AS —6 A NE deem 


Clays.—Clay sold or used was 13 percent less in quantity than in 
1959. Output was used mostly in manufacturing brick, sewer and 


TABLE 16.—Clays sold or used by producers 


(T housand short tons and thousand dollars) 


Year Quantity Value Year Quantity Value 
1951-55 (average). ........ 685 $738 || 1958. ......... ... ll. l--- 875 $1, 145 
A REN 977 1,169 111050. oc ee coe rates 1, 021 1,271 


E AR AEA E EET 909 1,240 || 1960. -.ooooooccccocco...- 894 1, 224 
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draintile, other structural shapes, lightweight aggregate, and cement. 
A small amount of fire clay was used by potteries. 

Buildex, Inc., announced plans to build a shale-expanding plant 
near Marquette with a capacity of 125,000 cubic yards of lightweight 
aggregate a year. 

Gypsum.—The tonnage and value of crude gypsum mined was less 
than in 1959. Gypsum-processing plants were operated by National 
Gypsum Co. near Medicine Lodge, Barber County, and Bestwall 
Gypsum Co. near Blue Rapids, Marshall County. A fire on August 11 
destroyed the calcining, regrinding, and pacte departments of the 
Bestwall Gypsum Co. plant on the Tuttle Creek Reservoir site. Con- 
struction on a new plant north of Blue Rapids was not advanced 
enough to begin calcining crude gypsum before December. Gypsum 
for the plant was obtained from an underground mine. 

Lime.—Midwest Lime Co. completed construction of a vertical-kiln 
lime plant, 4 miles west of Donner Springs, Leavenworth County, but 
did not produce commercial lime during 1960. 

Pumice.—Crude pumice was mined in Lincoln and Norton Counties. 
The tonnage shipped was 26 percent less, and the value was 39 percent 
less Pig in 1959. The material was used in abrasives and cleaning 

owders. 
E Salt.—Salt output increased 8 percent over 1959. Evaporated and 
rock salt were produced at six plants in Barton, Ellsworth, Reno, 
and Rice Counties. Brine was pumped in Sedgwick County by Fron- 
tier Chemical Co., Division of Vulcan Materials, for use in manufac- 
turing industrial inorganic chemicals. 

A section of the Carey salt mines at Hutchinson was used by Under- 
ground Vault and Storage Co., Inc., for industrial storage. Tempera- 
ture in the mine remains virtually constant, ranging from 68 to 70 
degrees. 


TABLE 17.—Salt sold or used by producers 
(Thousand short tons and thousand dollars) 


Evaporated salt Rock salt 


Quantity Quantity 


Dem m o omo arras rs rss 


! Brine included with rock salt (previously included with evaporated salt) to avoid disclosing individual 
company confidential data. 


Sand and Gravel.—Sand and gravel production was reported in 66 
counties. Both quantity and value were 14 percent less than in 1959. 
Virtually the entire output was dredged from flood plain or riverbed 
deposits and partly processed by dewatering on a 16-mesh screen. 
About half the tonnage pumped was discarded as silt and fine sand. 
The product was mostly coarse material containing no pebbles larger 
than 1 inch and was used for road construction and maintenance. 
Most plants also screened a few tons of building sand. 
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TABLE 18.—Sand and gravel sold or used by producers 
(Thousand short and thousand dollars) 


Commercial Government-and- Total sand and gravel 


Value Quantity Value 


ee | d | id | a ED 


9, 174 $5, 909 
12, 515 8, 022 
9, 345 6. 175 
10, 317 6, 709 
11, 334 7, 937 
9, 710 6, 808 
TABLE 19.—Stone sold or used by producers, by kinds 
(Thousand short tons and thousand dollars) 
Limestone ! Sandstone Miscellaneous stone Total stone ! 


Year ———— AAA | SIN ERE E PARA AN 
Quantity| Value |Quantity| Value [Quantity| Value |Quantity| Value 


19568. cr iiinis $557 13, 434 $15. 703 
MUST ETE sad 648 | 3 10, 412 3 11, 926 
A 883 | * 12, 424 $ 15, 036 
Uh) AAA 225 | * 13,999 | 517.108 
ji; M — 120 | *11,814 * 15,031 


1 Includes diatomaceous marl and limestone for cement. 

3 Figure withheld to avoid disclosing individual company confidential data. 
3 Excludes sandstone. 

é Excludes crushed sandstone. 


Stone.—Stone was quarried in 45 counties. Greatest activity was in 
Allen, Dickinson, Elk, Jewell, Neosho, Shawnee, Wilson, and Wyan- 
dotte Counties. These 8 counties furnished 48 percent of the total 
value of the stone produced in Kansas. The following classes of stone 
were produced: Crushed limestone in 43 counties, crushed sandstone 
in 4 counties, dimension limestone in 6 counties, dimension sandstone 
in 2 counties, and miscellaneous stone (chats) obtained from lead-zinc 
mill tailing in Cherokee County. 

Diatomaceous marl was mined at an open pit in Wallace County. 
The tonnage and value of this production is included in the tota 
reported for stone in table 1. 


METALS 


The Kansas lead-zinc mining area is part of the Tri-State district, 
which also includes northeast Oklahoma and southwest Missouri. 
Lead-zinc mines remained idle during the year, although a small ton- 
nage of mine-run ore was produced in gouging and cleanup operations. 
The recovered lead and zinc concentrates were obtained mostly by 
remilling selected mill tailing, accumulated throughout the years at 
several mills in the district. Further details on Tri-State lead-zinc 
mining are given in the Oklahoma chapter. 

Smelters.—The Eagle-Picher Co. manufactured pigments and sul- 
furic acid at its lead smelter near Galena. Zinc- lead pigments were 
made by Ozark Smelting & Mining Co. in its plant at Coffeyville. 
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TABLE 20.—Mine production of lead and zinc, in terms of concentrate and 
recoverable metals * 


Lead concen- Zinc con- Recoverable metal content 1 
trate (galena) centrate 
(sphalerite) 
Mines Lead 
Year pro- 
ducing 


Short | Value | Short | Value | Short | Value 


sands) sands) sands) 
1951-55 (average)... ........]........ 7,364 | $1,420 | 43,835 | $4,204 | 5,548 | $1,724 
1955... cilc o me LERERUS 41 | 10,130 1,955 | 53,142 4, 688 7,635 2, 307 
¡AREA cec e. 43 5, 703 1,026 | 29, 189 2, 311 4, 257 1,218 
AA ne ears ee 25 , 828 242 8, 210 499 1, 299 
19509. A oh oh aes 11 702 93 1, 971 149 481 111 
Y AA a ey a eee 4 1, 411 129 4, 162 314 781 1 


! Based on Kansas ore and old tailing treated at mills during calendar year indicated. 

2 In calculating metal content of the ores from assays, allowance made for smelting losses of both lead and 
zinc. In comparing values of concentrate (ore) and metal, value given for concentrate is that actually 
received by producer, whereas value of lead and zinc is calculated from average price for all grades. 


Lead. —The tonnage of lead recovered increased 62 percent over that 
of 1959. Lead concentrates were produced at two custom mills, the 
Bird Dog mill of The Eagle-Picher Co. and the Robinson mill of Rea 
Lead & Zinc Co., and at the underground mill operated by Ora Black. 

Zinc.—More than twice as much zinc concentrate was produced as 
in 1959. Concentrates were recovered in The Eagle-Picher Co. Bird 
Dog mill, Rea Lead & Zinc Co. Robinson mill, and Ora Black's mill. 


REVIEW BY COUNTIES 


Mineral production was reported in 100 of the State's 105 counties; 
no mineral production was reported in Brown, Lane, Mitchell, Ottawa 
and Wichita Counties. Sixty counties reported mineral output valued 
at more than $1 million each, and the five principal producing coun- 
ties—Ellis, Barton, Russell, Butler, and Graham—contributed 27 
percent of the value of mineral production. 

Allen.—Allen County led in output of cement. Portland and ma- 
a cements were produced by Lehigh Portland Cement Co. at Iola 
and by The Monarch Cement Co. at Humboldt. Petroleum and nat- 
ural gas were recovered. Clay for making heavy clay products was 
Toa by Humboldt Brick & Tile Co. and United Brick & Tile Co. 

imestone was quarried and crushed for concrete aggregate, road- 
stone, and agricultural use. 

Anderson.—Limestone was quarried and crushed for concrete aggre- 
ate, roadstone, and agricultural use by Murray Limestone Products 
o. and Hunt Rock Co. Petroleum was produced chiefly by secondary- 

recovery methods. 

Atchison.—George W. Kerford Quarry Co., Ralph H. Bromley € 
Sons Quarry, and the U.S. Army Corps of Engineers produced 
crushed limestone for concrete aggregate, roadstone, and riprap. 

Barber. —The county ranked sixth in natural gas and natural gas 
liquids output. Petroleum was obtained from 35 fields in the county, 
and natural gas liquids were recovered by Skelly Oil Co. at its Medi- 
cine Lodge plant. Crude and calcined gypsum was produced by 
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TABLE 21.—Value of mineral production in Kansas, by counties’ 


County 1959 

ANON AA A $12, 715, 480 
Anderson......--.-------.-- 1, 401, 954 
Atchisol nc 330, 563 

a coisi osansa 12, 604, 890 
o AAA 34, 124, 448 
Bourbon...................- 748, 742 
Browh.:-...o e o2isaccce 479 
Hitler... soso es 23, 346, 396 
CDAS jsccuceccccescentecces 361, 110 
Chautauqua................ 2. 801, 764 
Cherokee. .................. 2, 844. 568 
Cheyenne................... 58, 
Clark 2m reo 1, 432, 055 
ClAY A etec cheeks 157. 389 
A A 285. 564 
Coley AAA 356, 573 
Comanche................-- 8S. 038 
A A AO 12, 200, 199 
A A A 1, 647, 525 
Decatur ocaso cdas 1, 088, 749 
Dickinson.................. 1, 328, 866 
Doniphan... i22. 342, 222 
Douglas... 2-2 132. 336 
Edwards... -2-----2---- 2, 199, 313 
AAA EEE 1, 554. 427 
MIS A A 32, 736, 609 
Ellsworth................... 4, 328, 355 
AA 8, 986, 222 
Ford AAA 136, 988 
Franklin....--------------.- 1,022, 669 
E AA aias 642, 357 
GOVE. AA ses 48. 696 
Graham AAA 20, 078.075 
rali. ec reli 16, 216, 904 
Ora A (3) 
OT Aet Cah AEE eas 
Greenwood. ................ 17, 397, 977 
Hamilton... ---------.-- 613, 027 
Harpel sisuiascicccecdi naai 4, 068, 141 
o o uocoece censi made 1, 155, 338 
Haskell... corr esc. 6, 151, 665 
Hodgeman.................. 874, 644 
JACKSON aa 98, 747 
Pi AAA 486, 750 
JOWO A cusses (2) 
Johns0no.:..co ce ence ee 1, 011, 902 
A AAA 9, 250, 781 
Kingman. .................. 11, 505, 365 
A A 2, 784. 053 
Babee ssn eo ee 450, 237 
Leavenworth............... 579, 889 
Lineolt.e-u lei ce em (2) 
Lino docs 364, 713 
A A estes 1, 899 
¡A AAA A 670, 654 
Marion clu ee 9, 652. 209 
Marshall. ....-.-..---------- 720, 07 
McPherson................. 10, 900, 800 
Meade ll cucoolaszes2cezkess 4. 655 656 
Miamio aio a 1, 596. 202 
Mitchel ase zonszueu 7,371 
Montgomery.....-.--...-.-- 7, 150. 260 
a A nin aL ER 1, 200, 691 
Morton EI re cues 14, 939. 345 
Nemall ri tt 40 962 
NEOSHO sir 8, 193, 005 
NS EE 1, 6:4, 490 
NOTO ooo 2, 42^, 414 
OSHEO: Loco oscila daana 152, 168 


See footnotes at end of table. 


1900 


$11, 308. 497 


1, 330, 290 
265, 172 
11, 087, 324 


30, 790, 851 


wwene rer ercce 


18, 164, 565 


236, 029 

8, 777, 671 
12, 848, 749 
2, 861, 257 


10, 368, 639 
494, 314 
10, 440, 356 
4, 601, 296 
1, 313, 914 


-— —— —— 


Minerals produced in 1960 in order of value 


Cement, petroleum, stone, clays, natural gas. 

Petroleum, stone, sand and gravel. 

Stone, sand and gravel. 

Natural gas, petroleum, rypenm, natural gas 
liquids, sand and gravel. 

EUM natural gas, clays, sand and gravel, 
salt. 

Stone, cement, petroleum, coal. 


Petroleum, stone. 

Petroleum, natural gas, sand and gravel. 

Petroleum, natural gas, stone. 

Coal, zinc, lead, stone, Se a natural gas. 

Petroleum, sand and grave 

Natural fas petroleum, sand and gravel. 

Sand and gravel, stone, petroleum. 

Clays, sand and gravel. 

Petroleum, stone, coal, natura] gas. 

Petroleum, sand and gravel. 

Petroleum, natural gas, sand and gravel, stone. 

Coal, clays, petroleum, stone, natural gas. 

Petroleum. 

Stone, sand and gravel, petroleum. 

Stone. 

Petroleum, stone, sand and gravel. 

Natural gas, petroleum, sand and gravel. 

Stone, petroleum, natural gas, sand and gravel. 

Petroleum, stone, sand and gravel. 

Petroleum, salt, natural gas, clays, sand and 
grave 

Natural gas, petroleum, natural gss liquids, 
sand and gravel. 

Sand and gravel, natura] gas, petroleum. 

Petroleum, clays, stone, sand and gravel. 

Stone, sand and gravel. 

Petroleum. sand and gravel. 

Petroleum. 

Natural gns, natural gas liquids, petroleum, 
sand and gravel. 

saad and gravel. 


0. 
Petroleum, stone. 
Natural gas, petroleum, sand and gravel, 
Petroleum, natural gas, sand and gravel. 
Petroleum, natural gas. 
Petroleum, natural gas, natural gas liquids, 
sand and gravel. 
Petroleum. 
Stone, sand and gravel. 
Stone. 
Do. 
Stone, petroleum, natural gas. 
Natural gas, natural gas liquids, petroleum, 
sand and gravel. 
Petroleum, natural gas, natural ges liquids, 
sand and gravel. 
Petroleum, natural gas, sand and gravel. 
Petroleum, stone, natural gas. 
Stone, sand and gravel, natural gas. 
Stone, pumice. 
Stone, petroleum, 
Petroleum. 
Petroleum, sand and gravel, stone. 
Petroleum, natural ga», stone. 
Gypsum, s sand and gravel, stone. 
Petroleum, natural gas, sand and gravel, 
0 
Petroleum, stone. 


Cement, petroleum, stone, clays, natura! gas. 
Petroleum, stone, natural gas, sand and gravel. 
Natural gas, petroleum, 
Petroleuin, stone, sand and gravel. 
Cement. petroleum, stone, clays, natural gas. 
Petroleum, sand and gravel, 
Peu; pumice, sand and gravel. 

oul. 
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TABLE 21.—Value of mineral production in Kansas, by counties '—Continued 


County 1959 1960 Minerals produced in 1960 in order of value 
Osborne. ................... $229, 487 $214, 252 | Petroleum, sand and gravel, stone. 
Pawnee- copio 5, 312, 361) 4.213.732 | Petroleum, natural gas, sand and gravel. 
Phillips..................... 5, 694, 906 5,632, 300 | Petroleum, stone, sand and gravel. 
Pottawaton.ie.............. 93, 838 220, 463 | Stone, sand and gravel. 
Prados 7, 136, 747 5, 659, 876 | Petroleum, natural gas, sand and gravel. 
Rawlins.................... 242, 669 1, 169, 883 | Petroleum. 
Reno. A i Rez ae 12, 820, 471 12, 015, 301 | Salt, petroleum, natural gas, sand and gravel, 


natural gas liquids. 


Republic................... (2) (3) Sand and gravel. 

A AAA A 16, 393, 733 15, 658, 437 Perolcam, salt, natural gas, stone, sand and 
gravel. 

R lri oies Dus DEZ DE 266, 842 793,784 | Petroleum, stone, sand and gravel. 

KOOKS 2 Pus et 16, 949, 647 16, 058, 630 | Petroleum. 

Rui A A 1, 808, 536 1, 457, 041 Perto um, helium, natural gas, natural gas 
iquids. 

|I) MAE 26, 692, 236 24, 852, 926 | Petroleum, natural gas, sand and gravel. 

O PI ee Decr inu: 2, 074, 955 2, 439. 622 | Petroleum, sand and gravel. 

0 A AI 106, 516 125, 040 | Petroleum. 

Sedgwick ._.--....-...-....- 13, 6U5, 922 10, 009, 238 | Petroleum, salt, sand and gravel, natural gas, 
natural gas liquids. 

Beward........... l.l c... 5, 165, 877 6, 187. 259 | Natural gas, natural gas liquids, petroleum. 

Bhawmnee.................... 930, 957 1, 075, 343 | Stone, sand and gravel. 

Bheridan. MAA 1, 599, 100 1, 337, 929 | Petroleum, sand and gravel. 

Sherman... -aaao 468, 157 381, 967 Do. 

0 A cesta cscd oe 7, 650 5,850 | Sand and gravel. 

Sto on teow 17, 252, 227 17, 186, 369 | Petroleutn, natural gas, sand and gravel. 

BRANLON. AAA 2, 943, 660 2, 495, 716 | Natural gas, petroleum. 

BLOTBEIS Lalo eere 12, 607, 505 13, 447. 800 Do. 

TS LL... 8, 730, 337 9, 189. 528 | Petroleum, natural gas, sand and gravel. 

do AN 77, 935 102, 446 | Sand and gravel, petroleum. 

TORO A ress COPERME 5,576, 974 4, 985, 647 | Petroleum, sand and gravel. 

Wabsaunsee................. 703, 349 806, 844 | Petroleum, stone, sand and gravel. 

Wallace....................- 65, 480 67,500 | Stone, sand and gravel. 

Washington................ 138, 965 (3) Sand and gravel. 

Wichita... ere otacidss AAA ctese 

WI aci cues cde as 6, 234, 081 4,839,357 | Cement, stone, petroleum, clays, natural gas, 
sand and gravel. 

Woodson..................- 2, 251,005 2, 269, 587 | Petroleum, natural gas. 

W yandotte........... LL... 8, 868, 520 7,501,243 | Cement, stone, sand and gravel. 

Undistributed.............. 1, 592, 117 786, 927 

Total... AAA 3 508,077, 000 | 483, 958, 000 


! Lane and Ottawa Counties are not listed because no production was reported in 1959 or 1960. 
3 Figure withheld to avoid disclosing individual company confidential data; included with ‘‘ Undistrib- 


3 Revised figure. 


National Gypsum Co. Gravel for road surfacing was produced by 
the Barber County Highway Department. 

Barton.— Barton County ranked second in total value of mineral and 
petroleum production. Sand for building and road surfacing was 
hee te by DuBois Sand Co., Moos Bros. Sand Co., Arkansas Sand 
0., Klepper Sand Co., and James Dirks. Clay for heavy ony prod- 
ucts was quarried by Kansas Brick & Tile Co. and Acme Brick Co. 

Bourbon.—Fort Scott Hydraulic Cement Co., Inc., manufactured 
natural and masonry cements at Fort Scott. Dimension sandstone 
was quarried by Bandera Stone Co., Cullor Limestone Co., Inc., and 
Fort Scott Hydraulic Cement Co., Inc. Bourbon County Highway 
Department quarried and crushed limestone for concrete aggregate, 
roadstone, riprap, agricultural stone, and other uses. Coal was strip- 
mined by Garrett Coal Co. A small quantity of petroleum was 
recovered. 

Butler.— Butler County ranked fourth in value of mineral and petro- 
leum production. Secondary-recovery operations supplied a large 
part of the petroleum. Vickers Petroleum Co., Inc., at Potwin, pro- 
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duced benzene, toluene, xylenes, and higher aromatics. Mobil Oil 
Co. produced select aromatic oils from petroleum fractions at its plant 
near Augusta. Limestone was quarried and crushed for concrete 
aggregate and roadstone by Myers Material, Inc. and Carr Rock 
Products Co. 

Chautauqua.—Petroleum and natural gas were recovered. Sedan 
Limestone Co. quarried and crushed limestone for concrete aggregate 
and roadstone. 

Cherokee.—The State's entire production of lead and zinc originated 
in Cherokee County. Producers were Ora Black, The Eagle-Picher 
Co., Henderson-Tucker Mining Co., M and B Mining Co., and Rea 
Lead and Zinc Co. At Galena, The Eagle-Picher Co. operated its 
lead smelter and pigment plant and produced sulfuric acid by the 
contact method. few pounds of mineral specimens, mostly calcite 
and sphalerite crystals in hand specimens, were produced for sale 
by roadside vendors. 

The county continued to lead in coal mining. Strip mines were 
operated by P & M Coal Mining Co., Wilkinson Coal Co., S & M 
Coal Co., le. and Black Diamond Coal Co. Miscellaneous stone 
(chats) was obtained from lead-zinc mill tailing by four operators. 
Leading producers were The Eagle-Picher Co., Baxter Chat Co., 
and Southwest Rock & Chat Co. Crushed limestone for concrete 
ageregate and roadstone was produced by John J. Stark. Clay for 
manufacturing heavy clay reta was mined by United Brick & 
Tile Co. A small quantity of natural gas was recovered. 

Cloud.—Cloud County led in value of clay produced. Clay for 
manufacturing heavy clay products was quarried near Concordia by 
Cloud Ceramics. Earl Beaver Sand Co. and Fyfe Sand & Gravel 
Co. produced building sand and fill sand. 

Cowley.— Petroleum and natural were produced. Dimension 
limestone was quarried and ea qs Silverdale Cut Stone Co., 
Silverdale Limestone Co., and John Y. Elam. Crushed limestone 
was produced by C. L. Daniels Stone Co. Sand and gravel was quar- 
ried by McFarland Gravel Co., Oxford Sand & Gravel Co., Andrews 
Sand & Gravel Co., Myers Materials, Inc., Wilson Bros., and Warren 
R. Phillips. 

Crawford.—Crawford County ranked second in value of coal and 
clay produced. Coal was mined underground by Blue Ribbon Coal 
Co. and strip mined by Clemens Coal Co., Apex-Compton Coal Co., 
Inc., Palmer Coal Co., and Cliff Carr Coal Co. Clay was quarried 
by W. S. Dickey Clay Manufacturing Co. for use in making heavy 
clay products. John J. Stark quarried and crushed limestone for 
concrete aggregate, roadstone, agricultural stone, and riprap. Small 
quantities of petroleum and natural gas were ore 

Dickinson.—Limestone was quarried and crushed for concrete aggre- 
gate, roadstone, agricultural stone, and riprap by Anderson-Oxan- 
dale and Riddle Quarries, Inc. Sand and el for building and 
paving was produced by Shoffner Sand & Gravel Co. A small 
quantity of petroleum was recovered. 

Doniphan.—George W. Kerford Co., Inc., Wolf River Limestone, 
Inc., Everett Quarries, Inc., Doniphan County Engineer, and the 
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U.S. Army Corps of Engineers quarried and crushed limestone for 
concrete aggregate, roadstone, agricultural stone, and riprap. 

Douglas.—Sand for building and miscellaneous uses was produced by 
Bowersock Mills & Power Co. near Lawrence. Crushed limestone 
for concrete aggregate and roadstone was produced by Clark Rock 
Quarry. Petroleum was recovered. Cooperative Farm Chemicals 
Association produced ammonia, ammonium nitrate, and nitrogen 
solutions, using natural gas as raw material. 

Edwards.—Petroleum and natural gas were recovered. Showalter 
Sand & Gravel Co. and Kinsley Sand & Gravel Co. produced sand 
and gravel for building and paving. 

Elk.—Elk County ranked ond in value of stone produced. Lime- 
stone was quarried and crushed for concrete aggregate, roadstone, 
railroad ballast, agricultural stone, and riprap by Concrete Materials- 
Construction Co. Petroleum and natural gas were recovered. 

Ellis.—Ellis County led in total value of mineral and petroleum 
production. Crushed limestone was produced by Ellis County High- 
way Department. | 

Ellsworth.—Rock salt was mined near Kanopolis by Independent 
Salt Co. Clay for heavy-clay products was quarried and used by 
Acme Brick Co. Petroleum ind natural gas were recovered. Stop- 
pel Construction Co. and Ellsworth County Highway Department 
produced sand for paving and structural uses. 

Finney.—Natural gas and petroleum were produced in the Finney 
County section of the Hugoton gas area. Natural gasoline was recov- 
ered by Northern Natural Gas Co. at its plant near Holcomb. Sand 
was dredged from the bed of the Arkansas River by Sam Alsop Con- 
struction Co. 

Ford.—Sand and gravel was dredged by Miller Sand & Gravel Co., 
Dodge City Sand Co., and Davis & Sons Sand Sales. Petroleum and 
natural gas were recovered. 

Franklin.— Buildex, Inc., mined miscellaneous clay near Ottawa and 
produced lightweight aggregate by the Haydite process. Petroleum 
was recovered mainly by secondary-recovery methods. Limestone 
was quarried and crushed for concrete aggregate, roadstone, and 
agricultural stone by Dan Fogle. 

Graham.—Graham County ranked fifth in value of mineral and 
petroleum production. 

Grant.—Grant County led in output of natural gas liquids and 
ranked second in haod gas production. Natural gas was recovered 
from the Hugoton and Panoma gas areas. Columbian Carbon Co. at 
Hickok and United Carbon Co. at Ryus produced the State's entire 
output of carbon black. Hugoton Production Co., Mobil Oil Co., 
and Pan American Petroleum Corp., produced natural gasoline, bu- 
tane, and propane. Petroleum was recovered. 

Greenwood.— Petroleum was produced in Greenwood County, largely 
by secondary-recovery methods. Greenwood County Engineer, Myers 
Materials, Inc., and Sedan Limestone Co. quarried and crushed lime- 
stone for concrete aggregate and roadstone. 

Haskell.—Natural gasoline was recovered at the Northern Natural 
Gas Co. plant near Sublette. Petroleum, natural gas, and sand and 
gravel were produced. 
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Johnson.—Limestone was quarried and crushed for concrete aggro- 
gate and roadstone by Reno Construction Co. and Deitz Hill Develop- 
ment Co. Petroleum and natural gas were recovered. 

Kearny.—Kearny County ranked fourth in output of natural gas 
and natural gas liquids. Petroleum also was recovered. Kansas- 
Nebraska Natural Gas Co. recovered natural gasoline, propane, and 
LP gases at Deerfield ; Colorado Interstate Gas Co. recovered natural 

asoline at Lakin. Popejoy Sand & Gravel Co. and Kearny County 
ighway Department obtained sand from local deposits. 

Kingman.—Kingman County ranked third in recovery of natural 

ras liquids. Natural gasoline, butane, and propane were recovered 
y Mobil Oil Co. at Spivey. Petroleum and natural gas were pro- 
duced. Sand for construction was produced by Ray Wells. 

Lincoln.—Sandstone was quarried for filter beds, concrete aggregate, 
roadstone, railroad ballast, and riprap by Quartzite Stone Co. Ernest 
Hanzlicek mined pumice. 

Marshall.—Bestwall Gypsum Co. mined and processed gypsum at 
Blue Rapids. New plant facilities, built on high ground to replace the 
former plant in the Tuttle Creek Reservoir site, began operating in De- 
cember. Blue River Sand & Gravel Co., Heinzelman Construction 
Co., C. V. Garrett, and Hugo P. Vogler produced sand and gravel. 
Anderson-Oxandale, Hopper Bros. Quarries, and Swanson Construc- 
tion Co. quarried and crushed limestone for concrete aggregate, road- 
stone, and agricultural stone. 

Montgomery.—Portland and masonry cements were manufactured 
by Universal Atlas Cement, Division of United States Steel Corp., at 
its Independence plant. Petroleum and natural gas were recovered. 
Clay for making heavy clay products was quarried by United Brick & 
Tile Co. Limestone was crushed by H £ S Rock Co. and Universal 
Atlas Cement, Division of United States Steel Corp. 

Morton.—Morton County ranked third in natural gas production. 
Output came mostly from the Greenwood and Hugoton gas areas. Pe- 
troleum also was recovered. 

Neosho.—Neosho County ranked second in production and shipment 
of cement. Ash Grove Lime & Portland Cement Co. produced port- 
land and masonry cements. Petroleum and natural gas were recov- 
ered. A large part of the petroleum was recovered by secondary- 
recovery methods. Crushed limestone was produced by Ho Byers 
& Sons, Inc., O’Brien Rock Crusher, and Neosho County Engineer. 

Norton. —Pumice was mined at Calvert by Wyandotte Chemical 
Corp. for use in cleaning and scouring products. Petroleum was 
recovered. 

Osage.—Osage County ranked third in coal production. Coal was 
noc underground by Dell Coal Co. and strip-mined by Johnson 

oal Co. 

Reno.—Reno County led in value of salt produced. Morton Salt 
Co., Carey Salt Co., and Barton Salt Co. produced evaporated salt. 
Rock salt was mined by Carey Salt Co. Petroleum, natural gas, and 
natural gas liquids were recovered. Cities Service Oil Co. recovered 
natural gasoline, propane, and LP gases at its Burrton plant. J. E. 
Steele Sand & Gud Co., J. H. Shears Sons, Inc., Mummey Sand & 
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Gravel, Fountain Sand Pit, Haven Sand Co., and the city of Hutchin- 
son produced sand and gravel. : 

Rice.—Evaporated and rock salt were produced at Lyons by Ameri- 
can Salt Corp. Natural gas was recovered. Riddle Bros. Quarries 
quarried and crushed limestone for concrete aggregate, roadstone, ag- 
stone, and riprap. Sand and gravel was quarried by Rock Hill Stone 
& Gravel Co., Tobias, Wright, and Birchenough, Inc., Arensman Sand 
& Gravel Co., Sterling Sand & Gravel Co., Inc., and A. L. Stapleton. 

Rush.— Petroleum, natural gas, natural gas liquids, and helium were 
recovered. Natural gasoline and butane were recovered at the Inde- 
pendent Lease Management Co. Otis plant. Helium was recovered 
from natural gas at Otis by the Federal Bureau of Mines. 

Russell.— Russel] County ranked third in total value of mineral out- 
put. Natural gas was recovered. 

Saline.—Saline County ranked third in production of sand and 
gravel. Salina Sand Co., Inc., Shoffner Sand, Inc., and Central Kan- 
sas Sand Co. dredged sand and gravel for building, paving, and other 
uses. Petroleum was recovered. 

Sedgwick.—Sedgwick County ranked second in output of sand and 
gravel. Kansas Hydrocarbon Co. recovered natural gasoline and LP 
gases at its Cheney plant, and Cities Service Oil Co. recovered natural 
gasoline, propane, and LP gases at its Wichita plant. Petroleum and 
natural gas were recovered. Sand and gravel was produced by 13 
commercial operators. Frontier Chemical Co., a Division of Vulcan 
Materials Co., pumped brine from wells and manufactured chlorine, 
caustic soda, and salt. These materials were used to produce chloro- 
form, wood preservatives, carbon tetrachloride, and grain fumigants. 

Seward.—Seward County ranked second in natural gas liquids pro- 
duction. Natural gas—mainly from the Hugoton gas area—and pe- 
troleum were recovered. Natural gasoline, butane, and propane were 
recovered by Panhandle Eastern Pipe Line Co. at its Liberal plant. 

Shawnee.—Shawnee County ranted fourth in value of sand and 
gravel output. Building, paving, and fill sand and gravel, blast sand, 
and engine sand were educa: Producers included Kansas Sand 
Co., Inc., Consumers Sand Co., Victory Sand & Gravel Co., River 
Sand Co., and Topeka Sand Co. 

Stafford. Natural gas and petroleum were recovered. Partin Sand 
& Gravel Co. and Stafford County Highway Department produced 
sand and gravel for road surfacing and building. 

Stevens.—The county continued as the State’s leading producer of 
natural gas. 

Trego.—Petroleum and sand and gravel were produced. Thecounty 
ranked sixth in sand and gravel production. San Ore Construction 
Co., Inc., Siebert Sand Co., and Trego County Highway Department 
mined paving sand and gravel. 

Wallace —DeLore Division of National Lead Co. produced diatoma- 
ceous marl for use as flatting pigment in paint. Sand and gravel was 
produced for paving and structural use. 

Wilson.—General Portland Cement Co. manufactured portland and 
masonry cements at Fredonia. Carr Rock Products Co. and Bene- 
dict Rock & Lime Co. quarried and crushed limestone for concrete 
aggregate, roadstone, and agricultural stone. Acme Brick Co. in 

615629—61——-28 
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Buffalo and Excelsior Brick Co. in Fredonia quarried clay for use in 
manufacturing heavy clay products. Petroleum and natural gas were 
recovered. 

Wyandotte.—The county led in output of stone and sand and gravel. 
Thompson-Strauss Quarries, Inc., Peerless Quarries, Inc., and Ameri- 
can Rock Crusher Co. mined limestone in underground quarries and 
crushed it for concrete aggregate, roadstone, agricultural stone, and 
asphalt base. Sand and gravel was produced by six operators; lead- 
ing producers were Holliday Sand & Gravel Co., Stewart Sand & 
Material Co., American Sand & Gravel Co., Builders Sand Co., and 
Peck-Woolf Sand & Material Co. Portland and masonry cements 
were manufactured by Lone Star Cement Corp. 


The Mineral Industry of Kentucky 


This chapter has been prepared under a cooperative agreement for collecting mineral data, 
except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, and 
the Kentucky Geological Survey. 


By Avery H. Reed, Jr., Preston McGrain,? and Mildred E. Rivers * 


4e 


INERAL PRODUCTION in Kentucky in 1960 was about 
M the same as in 1959. Coal output increased 6 percent, and pro- 
duction of miscellaneous clay established a new annual record. 
Among the States, Kentucky ranked second in ball clay and fluorspar 
production and third in production of bituminous coal. The total 
value of mineral output decreased 1 percent but was 18 percent below 
1948, the record year. 

Coal mining dominated Kentucky's mineral industry, supplying 68 
percent of the total value, compared with 65 percent in 1959. Lead- 
ing companies were Peabody Coal Co., United State Steel Corp., Nash- 
ville Coal Co., Inland Steel Co., and Bethlehem Mines, Inc. 

Employment and Injuries.—Employment decreased in all industries. 
Man-hours worked at coal mines were about the same as in 1959, but 
1,800 less men worked, a decline of 6 percent. 

Injury o was about the same as in 1959. Sixty-four fatali- 
ties occurred, compared with 46 in 1959 and 59 in 1958. 

Trends and Developments. —Kentucky Power Co., subsidiary of Amer- 
ican Electric Power Co., broke ground at Louisa, Ky., for construc- 
tion of a $39 million electric powerplant. The 265,000-kw. plant was 
scheduled to burn 800,000 tons of coal annually. All the coal was ex- 
pected to be purchased from mines in eastern Kentucky. 

The U.S. Engineers Board of Review approved a $151 million high 
dam at Devil's Jump on the Big South Fork of the Cumberland 
River in McCreary County. The proposed dam will be 483 feet high, 
the highest dam east of the Mississippi, and will create a reservoir 
extending 67 miles upstream into Tennessee. 

Legislation and Government Programs.—The Federal Geological Sur- 
vey and the Kentucky Geological Survey started work on a coopera- 
tive program to map the bedrock geology of the State on a 71%- 
minute-quadrangle basis. The $12 million program was expected to 
take 10 years to complete. Approximately 30 geologists will be em- 
ployed. One-third of the counties in Kentucky had never been 
mapped in detail. In eastern Kentucky, 12 counties had never had 


1 Chief, Knoxville Field Office, Knoxville, Tenn. 
9? Assistant State geologist Kentucky Geological Survey, Lexington, Ky. 
3 Statistical assistant, Bureau of Mines, Knoxville, Tenn. 
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TABLE 1.—Mineral production in Kentucky * 


1959 1980 
Mineral 
Quantity Value Quantity Value 

(thousan (tbousands) 
Barite consta al short tons.. 26, 598 (3) ( 
A A THRONE thousand short tons.. 984 3, 595 3951 3 $2, 64€ 
COB ceed A ET ASR A d UE do.... 62, 810 270, 139 66, 846 282, 395 
Fluorspat -22000000 E Ede xeu mEO Sax cE short tons.. 18, 579 887 25, 855 1,173 
Gem SONGS MA vetdow ws Doceeedet sues ous (4) (5) (4) (5) 
Lead (recoverable content of ores, etc.). ....short tons.. 409 94 558 131 
Natural ga8.......................-. million cubic feet.. 73, 504 17, 420 75, 329 18, 380 
Natural gas liquids: 

Natural gasoline................. thousand gallons.. 35, 868 2, 133 (3 (2) 

LP- pages A ev e em A toes tus do.... 213,171 12, 267 (2 (3) 
Petroleum (crude)......... thousand 42-gallon barrels. . 27, 272 76, 634 621,144 * 60, 260 
Sand and gravel.................. thousand short tons... 5, 081 5, 568 5,113 5, 763 
Silver (recoverable content of ores, etc.)...troy ounces.. 75 e A Gleb ack AAA 
A ao oeeces ccd ecw thousand short tons. . 16, 063 22, 215 15, 810 21, 493 
Zinc (recoverable content of ores, etc.)...... short tons. - 673 155 869 224 
Value of items that cannot be disclosed: Cement, ball 

clay (1960), crushed sandstone, and values indicated 
by [o0tbOlo 2. oeuazcs ee atin eee ed eniti iot 8, 202 |. eng 22. 080 
Total Kentucky 9............. LLL. c iuc loca 418,821 |............ 413, 517 


" 1 Ese eeu as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 
2 Figure withheld to avoid disclosing individual company confidential data. 

3 Excludes ball clay; included with “Value of items that cannot be disclosed.” 

4 Weight not recorded, 

5 Less than $1,000. 

ê Preliminary figure, 

? Excludes crushed sandstone; included with “Value of items that cannot be disclosed.” 

1 Total adjusted to eliminate duplicating value of clays and stone, 


MILLION DOLLARS 
550—  —] — | ——À F———34 r 
| | | | | | 


| | | | | | 
500 | | | | JTA he i TA A, IEA 
| “\ Total volue | | 
| 


| 
| 


4 
1949 | 1943 1945 1947 1949 1951 1953 1955 1957 1959 195 


FicURE 1.—Value of coal and total value of all minerals produced in Kentucky, 
1941-60. 
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TABLE 2.—Employment and injuries in the mineral industries 


Injuries 
Active Men Average | Man-hours| Fatal | Nonfatal per 
Year and industry opera- | working | active worked inju: ies | injuries | million 
tions daily days man- 
hours 
1959: 
Oil and gas............... (1) 4, 613 248 9, 164, 512 1 119 13 
Coal mines 3... .......... 2, 122 1 162 | 38,841,048 1, 85 49 
uarries and mills....... 99 2, 431 250 4, 968, 741 1 158 32 
onmetal mines and 
Dad Ram ECL 66 854 203 1, 443, 288 |.......... 56 3) 
Band and gravel mines... 32 493 291 | 1,146, 762 1 16 15 
Coke ovens. ............. 2 (3) (3) ¡MN ERRE 3 (3 
'"Total One ee (1) (3) (3) (3) 47 2, 206 (3) 
1960: 45 BEER tis TAE: a nM lol MN 
Coal mines 3. ............ 2, 200 28, 493 169 | 38, 615, 455 61 1, 869 50 
Quarries and mills. ...... 103 2, 461 223 4, 490, 997 2 146 33 
Nonmetal mines and 
FEED ner D ee pe aie 64 698 176 983, 766 44 46 
Sand and gravel mines... 32 390 1,005, 331 |.......... 16 16 
ovens.............- 1 (3) (3) O ARES 1 (3) 
Total... moz 2, 400 (3) (3) (3) 64 2, 076 (3) 


1 Data not available. 

2 Excludes officeworkers. 

3 Figure withheld to avoid disclosing individual company confidential data. 
4 Excluding oil and gas. 

3 Preliminary figures. 


areal geologic maps made, and 7 central and 12 western counties had 
never been mapped. Kentucky, however, has the distinction of being 
the first State to be completely mapped for topography by the 
Federal Geological Survey, on a scale of 1 inch to 2,000 feet. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


Coal.—Coal production increased 6 percent but was 21 percent below 
the 1947 record. Bituminous coal was mined at 2,164 mines in 43 
counties, compared with 1,724 mines in 43 counties in 1959. Leading 
counties were Hopkins, Muhlenberg, Pike, and Harlan. Leadin 

roducing companies were Peabody Coal Co., United States Stee 
: rp. Nashville Coal Co., Inland Steel Co., and Bethlehem Mines, 

nc. 

Tennessee Valley Authority purchased options on about 70,000 
acres of coal land in eastern Kentucky and studied potential sites for 
power plants in the area. 

Peabody Coal Co. placed an order for the world's largest power 
shovel, a 115-yd. giant more than twice the size of any shovel now in 
service. It will be as tall as a 20-story building, weigh about 7,000 
tons, and will require over 12,000 horsepower to operate. It will have 
estimated capacity to handle 3 million cubic yards of overburden per 
month. The shovel was scheduled for delivery about August 1962. 

Tennessee Valley Authority announced that its new Paradise steam 

lant under construction on Green River at the village of Paradise, a 
ew miles from Central City, would be the largest steam-electric 

erating plant in the world. The first unit was estimated to cost 
100 million. The plant was being built on top of the Muhlenberg 
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County coal field. Coal for the plant will be supplied by Peabody 
Coal Co. from a huge strip mine it will open a short distance from 
the plant. The plant will have an initial capacity of 1,200,000 kilo- 
watts and an ultimate capacity of 2,400,000 kilowatts. 

At the end of the year, West Kentuc y Coal Co. closed the East 
Diamond mine, near Madisonville, which had been in operation since 
1945 and which has produced nearly 17 million tons of coal. 

In the eastern Kentucky coal field, 2,037 mines in 31 counties pro- 
duced 36,260,000 tons, compared with 1,609 mines in 31 counties, and 
33,194,000 tons in 1959. Average production per mine decreased from 
20,600 to 17,800 tons. Underground mines produced 88 percent, auger 
mines 7 percent, and strip mines 5 percent of the total. Shipments 
were 82 percent by rail or water and 18 percent by truck. Captive 
tonnage was 21 percent of the total. 

Equipment used at 1,866 underground mines included 1,050 cutting 
machines, which cut 88 percent of tonnage; 1,540 power drills, 
which drilled 84 percent of material drilled; 291 mobile load- 
ing machines, which loaded 51 percent of the tonnage; 45 continuous 
mining machines, which loaded 11 percent; and 56 conveyors, which 
loaded 1 percent; plus 1,001 locomotives, 457 shuttle cars, 112 rope 
hoists, and 102 mother conveyors. 

Equipment used at 68 strip mines included 104 power shovels, 1 
dragline, 69 bulldozers, 29 power drills, and 230 trucks. 

quipment used at 103 auger mines included 104 coal-recovery 
augers, 13 power shovels, 2 carryall scrapers, 56 bulldozers, 4 power 
drills, and 138 trucks. 

Of the total coal production, 48 percent was cleaned, 30 percent 
was crushed, and 21 percent was treated. 

In the western Kentucky coal field, 127 mines in 12 counties pro- 
duced 30,587,000 tons, compared with 29,616,000 tons in 1959. Aver- 
age production per mine decreased from 258,000 to 241,000 tons. 
Underground mines produced 42 percent, and strip mines 58 percent 
of total production. Shipments were 95 percent by rail or water and 
5 percent by truck. All coal was sold in the open market. 

Equipment used at 64 underground mines included 133 cuttin 
machines, which cut 97 percent of the tonnage; 132 power drills, which 
drilled 94 percent of material drilled; 128 mobile loading machines, 
which loaded 96 percent of the tonnage; 171 locomotives, 253 shuttle 
cars, 26 rope hoists, 67 mother conveyors, and 4 continuous miners. 

Equipment used at 61 strip mines included 103 power shovels, 39 
draglines, 6 carryall scrapers, 92 bulldozers, 64 power drills, and 286 
trucks. An estimated 144,800,000 cubic yards of overburden was 
excavated. | 

Equipment used at two auger mines included two coal-recovery aug- 
ers, one bulldozer, and four trucks. 

Thirty-seven cleaning plants cleaned 88 percent of the coal pro- 
duced ; 44 percent was crushed, and 23 percent was treated with oil 
or calcium chloride. 
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Natural Gas.— Marketed production of natural gas increased 2 per- 
cent but was 22 percent below the 1947 record. At yearend, 4,829 
gas wells were producing. Cumulative natural gas production for 
the State since 1883 was 2,080,000 million cubic feet. 

Natural Gas Liquids—Vatural Gasoline.—Production of natural 
gasoline was considerably less than in 1959. 

LP Gases.—Production of liquefied-petroleum (LP) gases increased 
over 1959. 

Petroleum.—Production of crude petroleum decreased 22 percent 
below the record established in 1959. At the end of the year, 14,584 
oil wells were producing. Leading counties were Henderson, Green, 
and Union, compared with Green, Henderson, and Daviess in 1959. 


TABLE 3.—Coal production, by counties 


Short tons Value Short tons Value 
Rei A A uite esum 1, 119, 310 $4, 359, 331 1, 493. 535 $5, 827, 594 
Boyde: aieiaeo or ae n tu aGe le ees 116, 366 529, 430 26, 001 124, 024 
Brent Dl tt ew conan ados 588, 730 3, 573, 591 553, 681 3, 366, 380 
Bullet... soe Sees e desas raanei 202, 802 803, 716 213, 552 959, 022 
Caldwell... ce daa cee ct one amend 35, 857 107, 573 45, 885 137, 655 
Carter ia 48, 226 233, 18, 600 95, 790 
Cristian.. A ee ox vare ides 36, 061 181. 386 70, 348 404, 384 
A A ec dete 1, 022, $31 4, 219. 978 1, 284, 121 4, ^62, 180 
CIintonsccics-a2utdlecn exl tenete ESQ EE 22, 642 95, 322 38. 432 153, 728 
Ta VICSS c el colal sects EE 804, 004 2, 328. 055 7.707 3, 354, 799 
A AA A e iS 12, 406 49, 624 16, 987 57, 586 
BOY RA 3, 744, 379 21,717,006 4, 278, 155 25. 677, 479 
Greenup. oc seo eee cee ee eee eat 9, 635 AS G56 A ASA 
is QARSPCN MESRINE EP 5.367 23, 528 118,311 385, 694 
Harlan A A O 5, 205, 160 30, 987, 702 6, 235, 601 34, 969, 612 
Henderson.......................- Lll... 231, 790 851,037 301, 209 960, 857 
HOPKINS sc ocu OSEE meses des S dice ce 11,124,717 41,817,057 11,818, 541 42, 182, 858 
Jackson. A ib ELE. 138, 385 611, 661 125, 726 436, 232 
JONSON woo oS ce ok eeu Sts E A 257, 044 953, 632 257, 535 860, 167 
¿E A A A a e de EE Mia. 1, 071, 897 3, 456, 359 1, 352, 392 4, 213,115 
NA A A e MOSRAM esu ie 106, 140 348, 353 242, 939 

EN loeis cedere e cU na diea 337, 123 1, 362, 934 110, 074 378, 189 
Lewrence................... ee eee eee 42, 787 194, 681 ; 153, 577 
A O O sce 113, 497 544. 066 54, 340 275, 339 
LMSC 3 Sos A A Seu 2, 813, 167 12, 040. 229 2, 200, 791 10, 123, 285 
Leteber:: eee oooh boston cas 3, 843, 184 20, 686, 903 4, 244, 832 23, 370, 065 
VARO id 1 o eene soie ri 187, 266 445,035 73, 174 143, 421 
A A A 55, 281 187, 055 35, 053 119, 180 
a RA A noa e xU ia 526, 243 2, 125, 453 517, 126 1, 962. 402 
MELO orcas ta ww Sowcen ens 1, 200 3,912 58. 000 189, 080 
Wienile@ AAA A A A IA A A 1, 300 6, 695 
OA ico atar cewec ieee sued 129, 778 614, 886 37, 692 128, 460 
Muhlenberz.................-.........-.-.. 9, 821, 537 32, 816, 499 9, 918, 659 32, 916, 411 
OM0 PE aoc T 3, 294, 916 10, 649, 271 3, 239, 246 10, 641, 826 
OW SOY s ou oci eeu ss 41, 823 153, 490 126, 550 500, 461 
o A sdkqasau pasen bees eue 4. 087, 528 18, 857, 227 4, 441, 009 19, 397, 317 
A A A eee a Gos 6, 876, 190 35, 037, 528 7, 619, 486 35, 162, 809 
Pulaski. 2 eca£rweuoewotecess Rwemcsmeuea 203. 826 754, 048 153. 704 618, 002 
Rockcastle..............................-.. 107, 590 369, 041 38, 588 145, 476 
UDION i cers ads vasa E EEE s see 2, 735, 435 10, 927, 108 2, 832, 776 11, 284, 937 
WANG ais ,226 44, 006 , 057 57, 149 
W ObSlOr cie salia nan 1, 271, 840 3, 836, 156 1, 002, 374 3, 227, 657 
WHC mec lesa ee AN 345, 863 1, 131, 738 523, 380 1, 845, 350 
Wole- ooo osas 12, 800 60, 260 15, 125 75, 625 
Total AAA osreb aaeei eed t owes 62, 809.849 | 270, 139, 323 66, 846, 492 282, 394, 605 

Earliest record to date...................... 2, 644, 743, 000 (1) 2, 711, 589, 000 (1) 


1 Data not available. 
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TABLE 4.—Crude petroleum production, by counties 


1959 
County 
Barrels Value 

Aii e met A IA eee E $231 
AO TH OR NEN 80. 959 233, 972 
Barre onto cr tr 41, 508 120, 499 
A A A A A A O 5, 462 15, 785 
Bell. A A A eee bee E seas 746 2, 156 
ino. ND 664 1, 919 
A A EA 481, 047 1, 390, 226 
Brec kiridi AA A EA 40,792 117, 880 
A A ede eee sek Goes Oates iet 404, 347 1, 341, 963 
[d A A AI laces lema one 
Chbristlin si ii ta 890. 307 2,572, 987 
do A A A A ates eta 82, 272 237,76 
Entienden. a 661 1,910 
A MA A aes 32. 056 92, 642 
DANOS ca E loc Coed lg ae E 1, 818. 744 5, 256, 170 
RUiGnsOll chee oe ds ),194 3, 422 
EllhOttz-:.:1:22::. 25220 a 2228. 0292-2 £225 112. 7 325, 114 
Esti. 3 is aa ee 116, 708 337, 286 
jV A A EFE: 18, 472 53, 384 
CIEAY SON: A A A e ERE ID. 326 942 
CRUG A IA A 29,417,504 | 225,034, 067 
A DR ee n Reb LEE 2. 618 
Hunc. eov aceo sce ecr c ETE REMDORECeEEIQEE 382. 517 1. 105, 474 
AA he SE ee TEM ata uU ou LE 35, 211 101, 760 
IE ETT A E i o AE A A Gabe est cee A cec A 
Hart A A A A 18, 154 52, 405 
a AAA ee cee EE 3, 314. 552 9, 579. 922 
A A alpina me es 80, 362 232. 246 
E A A A A 506 1, 462 
JONSON acc ecpe EE SEN OR EE Sd P ut 173. 766 502, 184 
WOU A esaet. neu cic 13, 755 39, 752 
We Oe oi A A 1,785 5, 159 
AA A A ease 552 1, 595 
BAW PONCGs ade 279, 277 807, )11 
CA VE 822,772 2.377, 811 
Le Mesas o ra 3, 997 11, 551 
Tate DOE cao otk eee ee oes sas Sees s 1,751 5, 060 
Linco O A tee A AA 47,773 138, 064 
DAFA: we abes eeu ca IN E E ec Lu M cipe uis 2, 323 6.713 
WOT A eee aoe et beata aus a uod 1, 302, 105 4,023, 183 
Nlartilzi ld ros da is ira 22,037 63, 687 
NEC PONE mc gate eus AA 1,039 3, 003 
NETAS A a 744, 659 2, 152, 151 
Menifee A AA A MERA 1,314 3,797 
Note He co eect seo Sea rt tia 326, 499 943, 582 
A AN A essa cute. 119 344 
NONI ROMELY do 283 $18 
N orio seer coeur A 905 2,615 
Marhlenber@ cccooncondrramcarcn cr 784, 651 2, 267, 497 
OO A A Sema E 1, 000, 025 2, 590, 072 
STO a dan o e 896 2. 589 
POY RA grise ciii 466 1, 347 
PIER IAS eee mn etur tani A AN 53, 656 155, 066 
IA A A Eee ux s 105, 239 312, 511 
E GORGISUIB A. hott an eee eeu na atia cua mec Te. uie sae a obese E 
Itüssellioss eve tez 1,628 22.045 
SITO: ca o dll 29, 386 84, 026 
dE AA Saladin t E ut dC 1, 095, 995 3,167, 426 
Toda at E do o ao 6, 320 18, 265 
CON A A A E 1, 692, 223 4, 890, 524 
WON Gans eae oe oe ee E ua torte 45, 589 131, 752 
tod senede TOR 23, 079 66, 698 
MOUDSIOR da e a ek oe 1, 092, 077 3, 156, 103 
Wot AC "e Mov 5, 106 15. 016 
b | 27) | | CS M AAA 50, 422 145, 720 

Otal- y oes a do 2 27, 272, 000 2 76, 634, 000 
Earliest records to date....... 2... lil lL LLL LL.L. 395, 122, 000 | 874, 206, 000 


1960 ! 


], 679 


349, 551 
7, 567 


21, 144, 000 
416, 266, 000 


1! Preliminsry figures, 
1 Revised figure. 


Source: Kentucky (Geological Survey. 
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NONMETALS 


Barite.—Marion Mining Co., Inc., and J. Willis Crider Fluorspar 
Co. mined crude barite in Crittenden County for oil well drilling. 

Cement.—Kosmos Portland Cement Co. operated the Kosinosdalé 
plant throughout the year. Shipments of portland and masonry ce- 
ments decreased 9 percent and 13 percent respectively, below the 
record established in 1959. Raw materials used in portland cement 
included limestone (73 percent), miscellaneous clay (23 percent), 
gypsum (2 percent), ind iron ore (2 percent). Cement produced 
was mainly consumed within the State, but shipments were also made 
to Indiana and Ohio. Portland cement was used chiefly by ready- 
mixed concrete companies, concrete products manufacturers, and 
building material dealers. 

Clays.— Ball Clay.—Kentucky ranked second in ball-clay production. 
Kentucky-Tennessee Clay Co., Old Hickory Clay Co., and Kentucky 
Clay Mining Co. mined ball clay at four mines in Graves County for 
whiteware, stoneware, art pottery, enameling, floor and wall tile, fire- 
clay mortar, kiln furniture and other refractories, fillers, and other 
uses. 

Fire Clay —Sixteen companies mined fire clay at 31 mines in Carter, 
Greenup, and Rowan Counties for firebrick and block, fire-clay mortar, 
and heavy clay products. Leading producers were General Refrac- 
tories Co., Harbison-Walker Refractories Co., and North American 
Refractories Co. Production increased 24 percent but was 47 percent 
below the 1951 record. Total production was 307,000 tons, valued 
at $1,846,000. 

Miscellaneous Clay —Fourteen companies mined miscellaneous clay 
at 16 mines in 11 counties for floor and wall tile, heavy clay products, 
lightweight aggregate, and cement. Leading counties were Jefferson, 
Bullitt, and Hancock. Leading producers were Kosmos Portland 
Cement Co., Kenlite Division of Kentucky Light Aggregates, Inc., 
and Big Run Coal & Clay Co. Production increased 3 percent above 
the high established in 1959. Total production was 644,000 tons, 
valued at $800,000. 

Fluorspar.—Nine companies or individuals mined fluorspar in Cald- 
well, Crittenden, and Livingston Counties for hydrofluoric acid, glass, 
ceramics, steel manufacture, and iron foundries. Leading producers 
were Calvert City Chemical Co. (Dyers Hill mine) and J. Willis 
Crider Fluorspar Co. (Pigmy mine). Marketable production in- 
creased 60 percent but was 81 percent below the 1941 record. Total 
marketable production was 26,700 tons, valued at $1,215,000. Total 
cumulative production from earliest records was 2,884,000 tons. Four 
companies processed or blended fluorspar purchased in Illinois, 
Kentucky, or Mexico for shipment to consumers. The leading shipper 
was Kentucky Fluorspar Co. "Total shipments to consumers from 
Kentucky were 36,100 tons, valued at $1,621,000. "Total shipments 
originating in Kentucky were 25,900 tons, valued at $1,173,000. 
Kentucky was the second largest fluorspar producing state. 
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Gem Stones.—The Majors Rocks collected mineral specimens (flint, 

fossils, calcite, and pyrite) for souvenirs. Total value reported was 
$400. 
Sand and Gravel.—Twenty-three companies mined sand and gravel 
at 32 mines in 23 counties. Leading counties were Jefferson, Boone, 
and Henderson. Leading producers were Standard Materials Corp., 
Bedford-Nugent Co., Inc., and Ohio River Sand Co., Inc. Produc- 
tion increased 1 percent but was 10 percent below the 1956 record. 
Of the total production, 93 percent was washed, and 73 percent was 
hauled by truck, 22 percent by water, and 5 percent by rail. 


TABLE 5.—Sand and gravel sold or used by producers, by counties 


1959 1960 
County 
Short tons Value Short tons Value 

Ballard ococcsetas oe ee Se eee ede ees 20, 343 $14,970 A neces cece 
A eS Asie SE eDCU ede AE dd (}) (1) (1) (1) 
a AAA O O eh ee ot 1) (1) 
Calloway noo 44, 227 54. 742 46, 747 $88, 570 
AA A 19, 828 12, 700 14, 500 16, 900 
Carroll 23.4. at to ds (1) (1) (1) (1) 
OESTE E edt oe LLLI eave tos 230, 714 308, 021 (1) (1) 
JN Mer () (1) (1) (1) 
Fulton A A x eee ied (1) (1) (1) (1) 
Gallatin eM PL m (1) (1) 196, 425 183, 560 
E AA plete eee ee sous 79, 419 57, 700 59, 500 69, 600 
Henderson. put ade ta (1 (1) (1) (Q) 
Hickilüdlee2-.2o rec LLednBEDhneme m Eure 35, 563 27, 200 26. 150 30, 600 
A och. 5550s Qo es uedamisededescbR ose ces 1, 962, 533 2, 036, 984 1, 908, 473 2, 002, 247 
Livingston- -<-i aria ota sa Seok 8, 325 8, 075 9, 272 10, 800 
Pro A US 14, 326 9, 450 10, 033 11, 700 
NOTION ME PR 15, 000 17, 550 
e A A A 29, 987 21, 200 18, 336 21, 400 
Mason A A A A MEE UE 70, 264) 112, 416 87,700 140, 320 
NICCTACKel coca a 445, «50 558, 000 () (!) 
PIKB-o v encD A e uM Ri ee 5, 000 5, 300 5, £00 6, 380 
A IR soe 34, 000 42, 500 24, 100 30, 125 
Undistributed.oovoccissarsris seuss 2, 080, 434 2, 298, 648 2, 691, 425 3, 153, 261 

OUR A A hue es tat holies 5, 080, 809 5, 567, 906 5, 113, 461 5, 763, 013 


! Figure withheld to avoid disclosing individual company confidential data; included with *“Undis- 
tributed.” 


TABLE 6.—Sand and gravel sold or used by producers, by uses 


1959 1960 
Use Value 
Short tons Short tons 
Total Average 
per ton 
Sand: 
Structural................ 2. 038,123 | $2. 255, 856 $1.11 2, 203, 863 
PUN UIE ccc ee beetle ees 913, 884 969, 618 1. 03 721,841 
AAA sees 194, 830 182, 265 . 04 370, 303 
GSS) nee ima 7, 621 23, 600 3.10 11, 322 
ALONE: oou cca ERES 1,835 6, 400 3.49 2, 700 
OMT cos occ ioc l ri (1) (!) (1) (1) 
Gravel: 
Paving o cllihllitliI 949, 508 Qon, 297 1. 04 793, 687 
Structural... 851. 236 1, 079, 210 1.27 969, 944 
Otliéf.e i-a iei senil (1) (1) (1) (1) 
Total sand and gravel..| 5,080,809 | 5, 567,906 1.10 | 5,113, 461 


1 PIRE withheld to avoid disclosing individual company confidential data; included with “Total sand 
and gravel." 
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TABLE 7.—Crushed limestone sold or used by producers, by counties 


1959 1960 
County A ae ak eee 
Short tons Value Short tons Value 
A EN II A (1) (1) (1) (1) 
ACW AA A A A S (1) (1) C) (1) 
Andersól cars ra (1) (1) (! l 
Barrel ee ie ia a ERES SE A Ee d: 138, 000 $200, 141, 000 180, 250 
Bourbon 2 2 ze A dccceasciee (1) (1) 
Boyle A A NR 439, 265 565, 192 219, 813 329, 695 
Brecklorid AMA 1 (1) l 
O A A a Ea (1) ()- — "Jouieesesemeexelssuee idus 
Culd Wells secs 4cc Sent ckecccuveedctcctetaca kes (1) (1) (1) (1) 
Carter A A IS A (1) (1) (1) () 
A ——MÁ— (1) (1) (1) (1) 
E A c wes ut ra Re ERST RN EE (1) (1) (1) (1) 
O A Pc ten (1) (1) (1) (1) 
O AM A O CA eee (1) (1) (1) (o 
Crittenden. otto () (1) (1) 1) 
EODODSOU AAA AAA E (1) (1) (1) (1) 
ES lO 50, 000 75, 000 (1) (1) 
A A A AA 704, 402 1, 037, 063 783, 208 1, 033, 089 
AAA A ete ates. 1 1) (1) ) 
peta Si o CEE A cee EE S deus aces 714, 561 889, 601 440, 605 556, 902 
Ea E A n m tee Au NY AA 
CIfavsSOl) it EE ERE ME (! 1) (1) (1) 
A A A II US PO PAR 1) () 
DU MN Hopp suse ste 784, 020 1, 124, 404 553, 287 777, 977 
IA gue een NE (1) hp? PO A EA 
E A A E us 1) 1) (1) (1) 
Part A 20225059 E vu ER EU NTE 118, 000 150, 120 (1) t 
Picea CN E be se eet ee A ARA A a eaa Se (1) (i 
JACKSON 255.25 od eh O ease A 1) 1) 1) l 
Aa) e EE E E E as 2. 097, 594 2, 908, 845 1, 963, 126 2, 596, 071 
Jessamine- ate io (2!) 1) 
Kentoh- onies coa 9, 356 16, 372 10, 320 A 18, 060 
———— A A E (1) ) 
9701.) A RT (1) 1 (1) (1) 
COUN A cp ators es 143, 248 ¡NAAA PARA 
A E A A (1) » (!) 
/———— eee (!) (1) (} (1) 
Madisol scsi is cess (1) T PE [Oe eNO E 
MATO palacio ns de be (1) (! a (1) 
Medo: caca da (1) (1) (! » 
MT A REM. Eis 160, 800 267, 910 (1) 1) 
A AAA A A An 113, 331 168, 636 206, 000 289, 200 
Metcalfe och ETT D 1 (1) 1 (1) 
MONTOS AAA A (U (!) (2) (2) 
O A A owe see (1) (1) 159, 412 187, 477 
Mublenberg........-----..----.---------------- 159, 875 184, 843 264, 049 330, 975 
INGIBON AP A A A cee (1) (1) (1) (1) 
Nicholis; 2.22.22 o aces Scola Sees ewe ces: 14, 515 28, 630 25, 000 30, 000 
(0) a5 L o c.c sende S E act nabs dead: (1) (1) (1) 
Oldham: A ce Serco deni sedo UE ae (1) (1) P (!) 
O AAA epar ihre ewe (!) (1) 1) (1) 
y (QNOD MPH O A (1) Dj fs A AA tae 
Powell.o:- uolc.cdedQuesemdqemaddbelni can cu E de ce 51, 560 19, 650 (!) (2) 
Pūläski- oie we cee ite ls E s ne ticist ( ( (1) (!) 
Rockcastle is ceca co soc Drona E ecco mu ier Red (1) (1) (1) (1) 
ItOWHD. A A eke A aE tee (1) (1) (1) (1) 
SIDO e las dos 114, 000 154, 900 (1) ( 
Todd AA A cms epu Efe t q (1) (1) i 
a O a AAA A ON A 34, 125 34, 125 133, 009 174, 705 
Waren A A 406, 638 582, 919 1 
Washington EA IA AA AE () (1) 
"BVIB. di se cele eke E E (1) (1) (1) (1) 
Undistributed-...--- diocn sec nio des 9, 807, 118 13, 526, 340 10, 908, 577 14,951, 291 
Total A xc sd 16,060,408 | 22,173,610 | 15, 807, 496 21, 455, 692 


en ae withheld to avoid disclosing individual company confidential data; included with “Undis- 
u or 


Stone.— Limestone.—Seventy-one operators crushed limestone at 96 
quarries in 56 counties. Leading counties were Jefferson, Livingston, 
and Oldham. Leading producers were Reed Crushed Stone Co., Inc. 
(Livingston n du Stone Co. (Anderson, Breckinridge, 
Hardin, Jessamine, Lee, Logan, Rockcastle, and Todd Counties), and 
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TABLE 8.—Crushed limestone sold or used by producers, by uses 


1959 . 1960 
Use Value Value 
Short tons Short tons 

Total Average Total Average 

per ton per ton 
Concrete and roads... ......... 13,780,571 |$19, 166, 557 $1.39 | 12,865, 591 1$17, 736, 683 $1. 38 
ASTON ccoo 1,297,678 1, 690, 223 1.30 1, 184, 605 1, 589, 804 1.34 

Railroad ballast. 2222-200- 346, 963 379, 326 1. 09 (1) (1) (0) 

Other uses PL. coco 635, 196 937, 504 1. 48 1,757, 300 2, 129, 205 1.21 
Total... -0-2-2 16, 060, 408 | 22, 173, 610 1.38 | 15,807, 496 | 21, 455, 692 1.36 


1 Figure withheld to avoid diseloting Individual company confidentia! data: included with**Other uses.” 
2 Includes riprap, fluxing stone, fertilizer filler, cement, other uses, and uses indicated by footnote 1. 


Ohio River Stone Co. (Oldham County). Production decreased 2 
percent below the record set in 1959. Of the total tonnage, 81 percent 
was hauled by truck, 9 percent by rail, and 10 percent by water. 

Sandstone.—Silica Corp. of America crushed sandstone in Pike 
County for glass and other uses. Kentucky Flagstone Co., Kentucky 
Kolor Stone, Inc., and Thomas C. Mayne quarried 2,200 tons of 
dimension sandstone in Logan and McCreary Counties for rough 
architectural and dressed building stone and for flagging. 

Vermiculite.—Zonolite Co. exfoliated vermiculite from other States 
at the Wilder plant. 

METALS 


Ferroalloys.—Shipments of ferroalloys, including ferromanganese, 
silicomanganese, silvery pig iron, ferrosilicon, ferrochromium, and 
ferrochromic-silicon, increased 6 percent. 

Lead.—Byproduct recovery of lead from fluorspar milling increased 
36 percent. 

Pig Iron and Steel Armco Steel Corp. produced foundry and basic 
pig iron at Ashland; shipments increased to the highest level since 
1955, Steel was produced by Armco Steel Corp. at Ashland and by 
Acme Steel Co. at Newport. Iron ore consumed was 1 percent 
domestic and 99 percent imported. Imports, mainly from Labrador 
and Brazil, increased 34 percent and were 29 percent above the 
previous record, set in 1958. 

Zinc.—Byproduct recovery of zinc from fluorspar milling increased 
29 percent but was 75 percent below the 1951 record. 


REVIEW BY COUNTIES 


Of the 120 counties in Kentucky, 106 reported mineral production, 
compared with 107 in 1959. Leading counties were the large coal and 
petroleum producers, Hopkins, Pike, Muhlenberg, Harlan, Floyd, 
Letcher, and Perry, which supplied more than 50 percent of the total 
State value. In addition to the detailed county production listed 
in table 9, natural gas and natural gas liquids, of undetermined county 
origin, were produced. 
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Adair.—Shamrock Stone Co., Inc., crushed limestone for concrete, 
roads, and agstone, at the Butler quarry. Production of crude pe- 
troleum increased 30 percent. 

Allen.—McLellan Stone Co., crushed limestone for concrete, roads, 
and railroad ballast at the Scottsville quarry. Production of crude 
petroleum increased 51 percent. 

Anderson.—Kentucky Stone Co., crushed limestone for concrete, 
roads, railroad ballast, and agstone at the Tyrone mine. 

Barren.—J. F. Pace Construction Co., crushed limestone for con- 
crete, roads, and agstone. Production of crude petroleum decreased 
11 percent. 

Bath.— Production of crude petroleum increased 2 percent. 

Bell.— Ninety-two mines produced coal; leading producers were 
Kentucky Ridge Coal Co. (Crockett mine), Green Mountain Coal 
Co. (Green Mountain Strip mine), and Bell-Hi Coal Corp. (No. 1 
mine). Production of crude petroleum decreased 28 percent. 


TABLE 9.—Value of mineral production in Kentucky, by counties! 


County | 1959 1960 Minerals produced in 1960, in order of value 3 


A B a = = (3) | (3) Limestone, petroleum. 

INC tam EA (3) (3) Petroleum, limestone. 

IN a are (3) | (3) Limestone. 

Pd S PR p REA zh 

|; y. EARL EE 320, 909 | $287,558 | Limestone, petroleum. 

10004 ESTE ee ee 15, 785 | 15, 735 | Petroleum. 

Bell pee A 4, 371, 487 ), 829, 118 | Coal, petroleum. 

DO Rae emet | (3) | (3) Sand and gravel. 

CA A be (3) | (3) Limestone, 

|t RA DA 574, 034 177,825 | Coal, miscellaneous clay, petroleum, 

l5; MAP SPEM QE dis 565, 192 329,695 | Limestone, 

to > AAA 4, 963, 817 | 4,223, 949 | Coal, petroleum. 

Breckinridge........... (3) (3) Petroleum, limestone, sand and gravel, miscel- 
laneous clay. 

oor. A RA (3) (3) Miscellaneous clay. 

A cece | 2, 201, 254 | 2,108,368 | Petroleum, coal. 

E AM AA (3) | (3) Limestone, coal, fluorspar. 

Calloway — — 54, 742 88,570 | Sand and gravel. 

Carlisle....... EIA 12, 700 16, 900 Do. 

CEN EL LAO 2 (3) (3) Do, 

CP DP. Fco oaism bee 1, 457, 377 1, 642, 993 | Fire clay, limestone, coal. 

Casey...... — M^ (3) (3) Limestone, petroleum. 

Christina: ... s. (3) (3) Petroleum, limestone, coal. 

i, ae bt E (3) (3) Limestone. 

Qo PAI 4,219, 978 1, 662, 180 | Coal. 

Clinton ben hg ox (3) (3) Petroleum, coal, limestone. 

CrittenOtn...........-- (3) (3) Limestone, barite, fluorspar, petroleum. 

Cumberland...... S 92, 642 191,601 | Petroleum. 

Daviess........ 7, 895, 421 | (3) Petroleum, coal, sand and gravel, miscellaneous 
clay. 

Edmonson............. (3) (3) Limestone, petroleum. 

4 aan n Mad 375, 33R 323, 003 | Petroleum, coal. 

ocn | MR E ATT e pe | 412, 286 (3) Petroleum, limestone. 

1, | E eee 1, 037, 063 1,033, 089 | Limestone, 

o AA (3) | (3) Do. 

jo): SOS DINE MEM A (3) (3) Coal, petroleum, sand and gravel. 

Franklin....... 9b em R89, 601 556,952 | Limestone, gem stones. 

POD AI Es | (3) (3) Sand and gravel. 

A SS a eee (3) 163, 560 Do. 

ES HERA A | EA 

LA, PIE 1,577, 04 1,405,069 | Ball clay, sand and gravel. 

COLORES ic done! bran (3) | (3) Limestone, petroleum, 

Green......... "n5 522i 920,024. 007 (3) Petroleum, limestone. 

20000 0S ia ao (3) 296, 753 | Fire clay, petroleum. 

IC UV. AAA 1,373, 902 1, 552, 016 | Petroleum, coal, miscellaneous clay. 

HOM A AI 1,226, 164 | 799,535 | Limestone, petroleum. 

Harlan Bac Fe pe d RIA | (3) | 34, 970,028 | Coal, petroleum, 

Harrison......... obi al y i (3) Limestone. 

E ..<. MEA 202, 585 | (3) Petroleum, limestone. 

Henderson.............. (3) | (3) Petroleum, coal, sand and gravel, 

lg eS 130 (3 | Limestone, gem stones 

OO Eb 27, 200 | 30, 600 | Sand and gravel. 


See footnotes at end of table. 
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TABLE 9.—Value of mineral production in Kentucky, by counties—Continued 


County 1959 
Hopkins................ $12, 049, 303 
Jackson................. (3) 
Jefferson................ (3) 
Jessamtne............... (3) 
Johnson................ ], 455, 817 
GA 16, 372 
Kn ode 3, 496, 111 
SO A IA 353, 512 
Laurel... A 1, 364, 529 
Lawrence............... 1, 001, 792 
Tebo. 3) 
Leste... isa 12, 051, 780 
Letcher................- (3) 
Lincoln ................ 317, 124 
Livineston.............- (3) 
LOpat..--—2- 2 (3) 

A A A 9, 450 
adison................ (3) 
Maeoffin................ 4, 468, 218 
O A (3) 
Marshall................ 21, 200 
Martin... ccc. sr 251, 642 
Maso. cenar 112, 416 
McCracken............. 558, 000 
McCreary.............. 2, 129, 026 
McLean................ 2, 156, 063 
Mead», ................. (3) 
Menifce................. 271, 707 
Mercer................. 168, 636 
Metcalfe................ (3) 
Monroe. ....-...--.---- (3) 
Montgomery 818 
Morean................. (3) 
Muhlenberg. ........... 35, 268, 839 
Nelson.................. Q) 
Nicholas................ 28, 630 
Ono: csm stas ou (3) 
Oldham...............- (3) 
Owsley................- 156, 079 
Pendleton.............. (3) 
a AAA 18, R58, 574 
Piko e I A (3) 
Powell. ooo ici (3) 
PulaskL AA (3) 
Rockceastle.............. (3) 
ROWAN . once ee eccsces 350, 701 
Russell................- 22.045 
Simpson...............- 239, 826 
Tüyvlor:.iiicielc e 3, 167, 426 
d po a MEE taco (3) 
T Elopoe A ee 34, 125 
ds ELM Heu 
UNIOD AAA 15, $64, 132 
Warren................. 714, 671 
Washington.............]|-----....-.--. 
Wayne.............-.-- (3) 
AS .... LLL. 6, 992, 259 
WHhitley:. i ooooo rece (3) 
Wolfe. coc 205, 980 
Undistributed $ 205, 748, 418 
TO La 418, 821, 000 


189, 064 
199, 968, 391 


413, 517, 000 


Minerals produced in 1960 in order of value 3 


Coal, petroleum, miscellaneous clay. 
Coal, limestone, petroleum. 
Sonat limestone, sand and gravel, miscellaneous 
clay. 
Limestone. 
Coal, petroleum, 
Limestone. 
Coal, petroleum. 
O. 


Do. 
Petroleum, coal. 
Petroleum, limestone, coal. 
Coal, petroleum. 
Coal, petroleum, limestone. 
Petroleum. 
Limestone, fluorspar, zinc, lead, sand and gravel. 
Limestone, sandstone, petroleum. 
Sand and gravel. 


Petroleum, coal. 
Limestone, sand and gravel. 
Sand and gravel. 
Coal, petroleum. 
Sand and gravel. 

Do. 
Coal, petroleum, sandstone. 
Petroleum, coal. 
Limestone. 
Limestone, coal, petroleum. 
Limestone. 
Petroleum, limestone. 
Limestone, petroleum. 
Petroleum. 
Limestone, coal, petroleum. 
Coal, petroleum, limestone. 
Limestone. 


o. 
Coal, petroleum, limestone. 

Limestone. 

Coal. petroleum. 

Limestone. 

Coal, petroleum. 

Conl, petroleum, sand and gravel, sandstone. 
Petroleum, limestone, miscellaneous clay. 

Coal, limestone. 

Limestone, coal, petroleum. 

Fire clay, limestone, miscellaneous clay. 
Petroleum. 

Limestone, petroleum. 

Petroleum. 

Limestone, petroleum. 

Limestone. 

Gem stones. 

Coal, petroleum, sand and gravel, misorllaneous 


clay. 
Limestone, petroleum. 

Limestone. 

Limestone, petroleum, coal. 

Coal, petroleum. 

Coal, petroleum, miscellaneous clay. 
Petroleum, coal. 


1 Excludes natural gas and natural gas liquids; included with **Undistributed.'" The following counties 
did not report production: Bracken, Campbell, Grant, Larue, Lewis, Owen, Robertson, Scott, Shelby, 


Spencer, and Woodford. 


1 Other than natural gas and natural gas liquids. 
3 Figure withheld to avoid disclosing individual company confidential data; included with '*Undis- 


tributed.” 
4 Revised figure. 


§ Includes natural gas, natural gas liquids, and values Indicated by footnote 3. 
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Boone.—Standard Materials Corp. (Belleview mos and Kentuck 
Sand Co. (Taylorsport mine) mined sand and gravel for structural, 
paving, and fill uses. 

Bourbon.— Bourbon Limestone Co., Inc. (Snapp quarry) and Hinkle 
Construction Corp. (Farmers quarry) crushed Tiiostone for con- 
crete, roads, and agstone. 

Boyd.—Ferguson & Yates Coal Co. ane 1 mine), Big Run Coal & 
Clay Co. (Big Run mine), Flo Glo Coal Co. (No. 2A mine), and 
Kentucky Eagle Coal & Clay Co. (No. 1 mine) were the active coal 
producers. Big Run Coal & Clay Co., Inc. (Princess mine) mined 
miscellaneous clay for heavy clay products. Production of crude 
petroleum increased 1 percent. 

Boyle.—Caldwell Stone Co., Inc. (Danville quarry) and Boyle 
County Highway Department (Perryville quarry) crushed limestone 
for concrete, roads, and agstone. 

Breathitt.—Ten coal mines were active; leading producers were Is- 
land Creek Coal Co. (No. 3 Elkhorn mine) and Vins Coal Co. (Nos. 
5 and 7 mines). Production of crude petroleum decreased 37 percent. 

Breckinridge.—Kentucky Stone Co. (Webster quarry) and White 
Stone Co. (Hardinsburg quarry) produced limestone for riprap, 
concrete, roads, railroad ballast, and agstone. Ohio Valley Corp. 
mined structural and paving sand and gravel at the Cloverport mine. 
Murray Tile Co., Inc. (Cloverport mine) mined miscellaneous clay 
for floor and wall tile. Production of crude petroleum increased 39 
percent. 

Bullitt.—Kenlite Division of Kentucky Light Aggregates, Inc. 
(Shepherdsville mine) mined miscellaneous clay for producing light- 
weight aggregate. 

Butler.— Boonville Coal Sales Corp. (South Hill a mine), Skoo 
& Stuart Coal Co. (Skoog & Stuart mine), and M. R. Melton Coa 
Co. (Green River No. 2 mine) were the leading coal producers. Seven 
coal mines were active. Production of crude petroleum decreased 13 

recent. 

Caldwell. Cedar Bluff Stone Co. (Cedar Bluff mine) and Fredonia 
Valley quarries, Inc. (Fredonia quara) crushed limestone for con- 
crete, roads, and agstone. Watson Bridge Mining Co. (Caldwell 
County Strip mine) was the only coal producer. James H. Cravens 
mined a small quantity of fluorspar at the Tyree mine. 

Calloway.—Murray Sand Co., Inc., and the State highway depart- 
ment mined sand and gravel for structural, paving, glass, molding, 
and refractory uses. 

Carlisle.—The State highway department mined paving gravel. 

Carroll.—Standard Materials Co. (Milton mine) and Carrollton 
Gravel-Sand Co., Inc. (Carrollton mine) mined structural and pav- 
ing sand and gravel. 

Carter.—Nineteen mines produced 203,000 tons of fire clay for fire- 
brick and block and fire-clay mortar. The leading producers were 
the General Refractories Co. Olive Hill Strip mine and the Harbison- 
Walker Refractories Co. Brinegar Strip mine. Acme Stone Co., Inc., 
and Standard Slag Co. (Carter quarry) crushed limestone for con- 
crete and roads. Gollihue & Green Coal Co. (No. 4 mine), Willard 
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Coal Co. (No. 4 mine), and Fields Branch Coal Co. (Grayson Block 
mine) were the active coal producers. 

Casey.— Casey Stone Co. (Bethel Ridge mine) produced limestone 
for riprap, concrete, roads, and agstone. A small quantity of crude 
petroleum was produced. 

Christian.—Hopkinsville Stone Co., Inc., Harry Berry, Inc., and 
Christian Quarries, Inc., crushed limestone for concrete, roads, and 
agstone. Ralph Ligon, Inc., produced coal at the No. 6 Strip mine. 
Production of crude petroleum increased 99 percent. 

Clark.—Boonesboro Quarries, Inc., crushed limestone for concrete 
and roads. 

Clay.—House Branch Coal Co. (No. 2 mine), Keith & Peters (No. 
1 Strip mine), and B. G. & M. Coal Co. (No. 1 Strip mine) were 
the leading coal producers. There were 82 active coal mines. 

Clinton.—Shamrock Stone Co. crushed limestone for concrete, roads, 
and agstone at the Caldwell quarry. Albany Coal Co. (No. 1 mine), 
Cross Bros. Coal Co. (No. 1 mine), and Massengale & Guinn Coal 
Co. (No. 1 mine) were the leading coal producers. Six coal mines 
were active. Production of crude petroleum increased 29 percent. 

Crittenden.—Alexander Stone Co. (No. 1 quarry) produced lime- 
stone for riprap, concrete, roads, and agstone. Marion Mining Co., 
Inc. (Cook mine) and J. Willis Crider Fluorspar Co. (Pigmy mine) 
mined barite for use in oil well drilling. J. Willis Crider Fluorspar 
Co. (Pigmy mine) was the leading producer of fluorspar. Kentucky 
Fluorspar Co., Roberts & Frazer, and two other brokers purchased 
fluorspar from local and foreign producers for shipment to a variety 
of consumers. Calvert City Chemical Co. operated its flotation mill 
at Mexico, treating fluorspar from its Dyer's Hill mine in Livingston 
County. Production of crude petroleum decreased 43 percent. 

Cumberland.— Production of crude petroleum was more than double 
that of 1959. 

Daviess.—Green Coal Co. (K-9 Strip mine), Morris Enterprises 
(Morris Strip mme), and Daviess County Coal Co., Inc. (No. 1 mine) 
were the leading coal producers. Six coal mines were active. Owens- 
boro River Sand & Gravel Co. and Daviess County Sand & Gravel 
Co. mined sand and gravel for structural, paving, engine, and fill 
uses. e We L. Clark Tile Co. (Moselyville mine) mined miscellan- 
eous clay for heavy clay products. Production of crude petroleum 
decreased 12 percent. 

Edmonson.—Mclellan Stone Co. and Nolin Stone Co., Ince., produced 
limestone for riprap, concrete, roads, and agstone. Production of 
crude petroleum increased 42 percent. 

Elliott—Coplev Coal Co. (No. 2 mine) and Ralph Hartman Coal 
Co. (No. 3 mine) were the active coal producers. Crude petroleum 
production decreased 17 percent. 

Fstill.— Estill County Stone Co., Inc. (Estill mine) crushed lime- 
stone for concrete and roads. Production of crude petroleum de- 
creased 1 percent. 

Fayette.—Central Rock Co. (Lexington mineand Lexington quarry), 
Lambert Bros. Division of Vulcan Materials Co., and Blue Grass 
Stone Co. crushed limestone for concrete, roads, and agstone. 
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Fleming.—Gorman Construction Co. crushed limestone for concrete, 
roads, and agstone at the Carpenter quarry. 

Floyd. —Floyd County ranked fifth in value of mineral production. 
Inland Steel Co. (Wheelwright mine) and Princess Elkhorn Coal Co. 
(No. 2 and Open Fork mines) were the leading coal producers. Three 
hundred and forty-three coal mines were active. Mare Creek Sand 
Co., Inc. (Allen mine) mined structural sand. Production of crude 
petroleum decreased 32 percent. 

Franklin.—Blanton Stone Co., Inc. (Frankfort mine), Franklin 
County Stone Co. (Franklin quarry), and Frankfort Builders Supply 
Co., Inc. (Devil's Hollow mine) produced limestone for riprap, con- 
crete, roads, and agstone. The Majors Rocks collected a small quan- 
tity of gem stones (calcite). 

Fulton.—Hickman Sand € Gravel Co. and the State highway de- 
partment mined paving sand and gravel. 

Gallatin.—Standard Materials Corp. (Warsaw mine) and C & H 
Gravel Co., Inc. (Sam Hill mine) mined structural and paving sand 
and gravel. 

Graves.—Four mines produced 102,000 tons of ball clay for use in 
whiteware, stoneware, art pottery, enameling, floor and wall tile, fire- 
clay mortar, saggers, pins, stilts, wads, and other uses. The leading 
producer was entucky-Tennessee Clay Co. The State highway 
department mined paving gravel. 

Grayson.—Rogers & Brunnhoeffer and Ragland Bros. (Leitchfield 
quarry) crushed limestone for concrete, roads, and agstone. Produc- 
tion of crude petroleum decreased 53 percent. 

Green.— Nally & Gibson Stone Co. (Greensburg quarry) crushed 
limestone for concrete and roads. Production of crude petroleum 
decreased 70 percent. 

Greenup.—Nine mines eoque 68,000 tons of fire clay for use in 
firebrick and block, fire-clay mortar, and heavy clay products. The 
leadin pu were M. A. McCoy (Greenup Strip mine), Harbi- 
son- Wal ser Refractories Co. (Riggs mine), and Sparks $ Durham 
Clay Co. Production of crude petroleum decreased 84 percent. 

Hancock.—Charbon Stripping Co. (Hawesville strip mine) was the 
only active coal mine. Four mines produced miscellaneous clay for 
use in floor and wall tile and heavy clay products; leading producer 
was Cannelton Sewer Pipe Co. Production of crude petroleum de- 
creased 9 percent. 

Hardin.—Osborne Bros., Kentucky Stone Co., Inc. (Upton quarry 
and Lilmay mine), and Waters Construction Co. produced limestone 
for riprap, concrete, roads, railroad ballast, fertilizer filler, and ag- 
stone. Production of crude petroleum decreased 74 percent. 

Harlan.— Harlan County ranked fourth in value of mineral produc- 
tion. United States Steel Co. (No. 32 and Lynch No. 31 mines), 
Stonega Coke & Coal Co. (Glenbrook High Splint mine), and Inter- 
national Harvester Co. (No. 4 mine) were the leading coal producers. 
There were 158 active coal mines. A small quantity of crude petro- 
leum was produced. 

Harrison.—Genet Stone Co., Inc., crushed limestone for concrete, 
roads, and agstone at the Cynthiana quarry. 


016629—9601—— 29 
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Hart.—McLellan Stone Co. crushed limestone for concrete, roads, 
and agstone at the Horse Cave quarry. Production of crude petro- 
leum was more than five times that reported for 1959. 

Henderson.— Dolph Hazelwood Coal Co. (Mike € Pat mine), Com- 
munity Coal Co. (Community mine), and Henderson Mining Co., 
Inc. (No. 1 Henderson a were the leading coal producers. "There 
were 10 active coal mines. Bedford-Nugent Co., Inc., mined sand and 
gravel for structural, paving, and fill uses. Production of crude 
petroleum increased 1 percent. 

Henry.—Geoghegan & Mathis, Inc., crushed limestone for concrete, 
roads, and agstone. The Majors Rocks collected a small quantity of 
gem stones (flint and fossils). 

Hickman.—The State highway department mined 26,000 tons of 
paving gravel. 

Hopkins.—Hopkins County led in value of mineral production. 
West Kentucky Coal Co. (Pleasant View mine), Peabody Coal Co. 
(White City Strip mine), and Coiltown Mining Co. (Coiltown mine) 
were the leading coal producers. There were 43 active coal mines. 
Green River Clay Products mined miscellaneous clay for heavy clay 

roducts at the Ashbyburg mine. Production of crude petroleum 

ecreased 27 percent. 

Jackson.—Moore Coal Co., Inc. (Moore No. 4 mine), Walker Harri- 
son Coal Co. (No. 1 mine), and Marcum Coal Co. (Travis Creek Strip 
mine) were the leading coal producers. Nineteen coal mines were 
active. M. A. Walker & Co. crushed limestone for concrete and roads 
at the Clover Bottom and Indian Creek mines. Production of crude 
petroleum was more than double the 1959 production. 

Jefferson.—Kosmos Portland Cement Co. produced maso and 
portland cements at the Kosmosdale mill. Limestone was crushed at 
six quarries and one mine for concrete, roads, railroad ballast, and 
agstone. The leading producers were Louisville Crushed Stone Co. 
( Louisville mine), Louisville Sand & Gravel Co., and Falls City Stone 
Co. (Fern Creek quarry). Six mines produced structural, paving, 
fertilizer filler, and fill sand and gravel; leading producers were Ohio 
River Sand Co., Inc., and E. T. Slider Co., Inc. Kosmos Portland 
Cement Co. (Kosmosdale mine) and General Shale Products Co. 
(Coral Ridge mine) mined miscellaneous clay for cement and heavy 
clay products. 

Jessamine.—Kentucky Stone Co. crushed limestone for concrete, 
roads, agstone, and railroad ballast at the High Bridge mine. 

Johnson.—Tutor Key Coal Co. (No. 132 mine), Whitten Coal Co. 
(No. 8 mine), and Victoria Mining Co. (No. 2 mine) were the leading 
coal producers of the 58 active mines. Production of crude petroleum 
decreased 8 percent. 

Kenton.— The Franxman Bros. crushed limestone for concrete and 
roads at the Covington quarry. 

Knott.—Co-Dee Coal Co. (No. 3 Auger mine), Pine Bluff Coal 
Co. (No. 1 mine), and Riddle Coal Co., Inc. (Walkers Branch mine) 
were the leading coal producers of the 178 active mines. Production 
of crude petroleum increased 30 percent. 

Knox.—Kentucky Knox Mining Co., Inc. (No. 1 Strip and No. 1 
Auger mines) and F & M Coal Co. (No. 1 Strip mine) were the leading 
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coal producers of the 82 active mines. Production of crude petroleum 
more than tripled that of 1959. 

Laurel. —Engle Mining Co. (No. 2 mine), Margin Coal Co. (No. 2 
mine), and A. A. Fuson Coal Co. (No. 2 Strip mine) were the leading 
coal producers of the 16 active mines. Production of crude petroleum 
decreased 72 percent. 

Lawrence.—Phillip Preece, Jr., Coal Co. (No. 1 Strip pune) and 
Thomson & Polly Coal Co. (No. 1 mine) were the leading coal pro- 
ducers of the 6 active mines. Production of crude petroleum increased 
18 percent. 

Lee.—Congleton Bros., Inc. (Pacemaker mine), Kentucky River 
Collieries, Inc. s 15 mine), and Cave Branch Coal Co. (No. 1A 
mine) were the leading coal producers of the 8 active mines. Ken- 
tucky Stone Co. crushed limestone for concrete, roads, railroad ballast, 
and agstone at the Yellow Rock mine. Production of crude petroleum 
increased 31 percent. 

Leslie.—Deby Coal Co. (Deby No. 2 and Deby No. 3 mines), Mary 
Gail Coal Co. (No. 7 mine), Sina Coal Co. (No. 8 mine), and 
Lynn Mining Co. (No. 1 mine) were the leading coal producers. 
Forty-nine mines were active. Production of crude petroleum in- 
creased 11 percent. 

Letcher.—Letcher County ranked sixth in value of mineral produc- 
tion. Bethelehem Mines Corp. (No. 22 mine), South East Coal Co. 
(Big Chief mine), and United States Steel Corp. (Lynch No. 31 
mine) were the leading coal producers. There were 235 active coal 
mines. Hurricane Gap Quarries, Inc., crushed limestone for concrete 
and roads. Production of crude petroleum increased substantially 
over the amount reported for 1959. 

Lincoln.— Production of crude petroleum increased 38 percent. 

Livingston.—Reed Crushed Stone Co., Inc., produced limestone for 
riprap, concrete, roads, agstone, and railroad ballast at the Grand 
Rivers quarry. Calvert City Chemical Co. (Dyer's Hill mine) and 
Atwood Mining Co. (Atwood mine) mined fluorspar for metallurgical 
uses and for manufacturing hydrofluoric acid. Byproduct zinc and 
lead were recovered from fluorspar milling. The State highway de- 
partment mined paving gravel. 

Logan.—Kentucky Stone Co. crushed limestone for concrete, roads, 
railroad ballast, and agstone at the Russellville mine. Kentucky 
Flagstone Co. (Lewisburg quarry) and Kentucky Kolor Stone Corp. 
(Russellville quarry) quarried dimension sandstone for rough and 
dressed building stone and for flagging. Production of crude pe- 
troleum decreased 18 percent. 

Lyon.—The State highway department mined pavin vel. 

Magoffin.—Trusty Coal Co. (No. 2 mine), Tip Top Coal Co. (No. 8 
mine), and Wiley Harper Coal Co. (No. 1 mund) were the leading coal 
producers. Ten coal mines were active. Production of crude pe- 
troleum decreased 12 percent. 

Marion.—Ward & Montgomery (Lebanon quarry) and Lebanon 
Stone Co. crushed limestone for concrete, roads, and agstone. Marion 
County Highway Department mined paving gravel. 

Marshall—The State highway department mined paving gravel. 
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Martin.—Webbs Coal & Mining Co. (No. 2 mine), Warfield Mining 
Co. (No. 1 mine), and S & K Coal Co. (No. 2 mine) were the leading 
coal p orne Five coal mines were active. Production of crude 
petroleum decreased 4 percent. 

Mason.—J. F. Hardymon Co. mined structural, paving, and fill sand 
and gravel. 

McCracken.—Federal Materials Co., Inc., mined structural sand and 
gravel at the Paducah mine. 

McCreary.—Stearns Coal & Lumber Co. (Nv. 18 and No. 16-2 mines) 
and B. R. Campbell & Son, Inc. (Campbell Strip mine) were the lead- 
ing coal producers. Ten coal mines were active. Thomas C. Mayne 
quarried dimension sandstone for rough and dressed building stone 
2m the Day Ridge quarry. Production of crude petroleum increased 

ercent. 

McLean —Highview Coal & Construction Co. (Centertown No. 1 
Strip mine) was the only coal producer. Production of crude pe- 
troleum decreased 14 percent. 

Meade.—Kosmos Portland Cement Co. (Hartford quarry) and 
Owensboro River Sand & Gravel Co. (Riverside mine) crushed lime- 
stone for cement, concrete, roads, and agstone. 

Menifee.—A. W. Walker & Son crushed limestone for concrete and 
roads at the Frenchburg quarry. America Coal Co. (No. 1 mine) 
was the only coal producer. Production of crude petroleum decreased 
53 percent. 

Mercer.—Mercer Stone Co. and Mercer County Highway Depart- 
ment crushed limestone for concrete, roads, and agstone. 

Metcalfe.—Montgomery & Co. crushed limestone for concrete, roads, 
and agstone at the Chapman quarry. Production of crude petroleum 
decreased 33 percent. 

Monroe.—Trico Stone, Inc., crushed limestone for concrete, roads, 
and agstone at the Monroe quarry. Production of crude petroleum in- 
creased substantially over the amount reported for 1959. 

Montgomery.—A small quantity of crude petroleum was reported. 

Morgan.—Licking River Limestone Co. (Zag quarry), Kentucky 
Road Oiling Co. (Wrigley quarry), and Morgan County Limestone, 
Inc., crushed limestone for concrete, roads, and agstone. Marshall & 
Sheets Coal Co. (No. 1 Strip oe and Marsillett Coal Co. (Nos. 9 
and 11 mines) were the leading coal producers. Six coal mines were 
active. Production of crude petroleum increased 18 percent. 

Muhlenberg.—Muhlenberg County ranked third in value of mineral 
jroduction. River Queen Coal Co. (River Queen Strip mine), Pea- 
od y Coal Co. (Vogue Strip mine), and Gibralter Coal Cor (Gibral- 
ter Strip mine) were the leading coal producers. There were 22 ac- 
tive coal mines. Greenville Quarries, Inc., crushed limestone for con- 
crete, roads, and agstone. Production of crude petroleum decreased 
10 percent. 

Nelson.—Geoghegan & Mathis crushed limestone for concrete, roads, 
and agstone at the Nelson quarry. 

Nicholas.—Nicholas County Highway Department crushed limestone 
for concrete and roads.. 

Ohio.— Peabody Coal Co. (Ken Strip and Ken Highwall No. 2 
mines) and Riverview Coal Co. (No. 1 Strip mine) were the leading 
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coal eee Twenty-four coal mines were active. Fort Hart- 
ford Stone Co .and State Contracting & Stone Co. produced limestone 
for riprap, concrete, roads, railroad Ballast and agstone. Production 
of crude petroleum decreased 1 percent. 

Oldham.—Ohio River Stone Co., Joe Clark Stone Co., and W. T. 
Liter (Crestwood mine) crushed limestone for concrete, roads, and 
agstone. 

Owsley.—The Wilmuth Corp. (Early Bird Strip mine) and Rey- 
nolds Coal Co. (No. 3 mine) were the two active coal producers. Pro- 
duction of crude petroleum more than doubled that reported for 1959. 

Pendleton.—Geoghegan & Mathis crushed limestone for concrete, 
roads, and agstone at the Butler and Falmouth quarries. 

Perry.—Perry County ranked seventh in value of mineral produc- 
tion. Blue Diamond Chal Co. (Leatherwood Nos. 1 and 2 mune) and 
Jewel Ridge Coal Corp. (Blair Fork mine) were the leading coal pro- 
ducers. There were 107 active coal mines. Production of crude 
petroleum increased substantially over the amount reported for 1959. 

Pike.—Pike County ranked second in value of mineral production. 
Eastern Coal Corp. (Stone mine), Republic Steel Corp. (Republic 
mine), and Kentland-Elkhorn Coal Co. (Kentland No. 1 mine) were 
the leading coal producers. There were 474 active coal mines. Pike 
Sand Co. (Walters mine) mined structural sand. Silica Corp. of 
America crushed sandstone for glass and miscellaneous uses. Produc- 
tion of crude petroleum decreased 16 percent. 

Powell.—A. W. Walker € Son crushed limestone for concrete and 
roads at the Whiterock quarry. Big Run Coal Co. and H. B. Sipple 
Brick Co. (Faulkner No. 1 mine) mined miscellaneous clay for heavy 
clay products. Production of crude petroleum increased 63 percent. 

Pulaski.—Ikerd & Bandy Coal Co., Inc. (No. 3 Strip mine) and 
Mount Victory Coal Co. (No. 1 mine) were the leading coal producers. 
Eleven coal mines were active. Somerset Stone Co., Inc. (Somerset 
quarry) and Strunk Construction Co. (Tateville quarry) crushed 
limestone for concrete, roads, and agstone. 

Rockcastle— Black Foot Coal Co. (No. 2 mine) and Low Ash Coal 
Co. (No. 1 mine) were the leading coal producers. Five coal mines 
were active. Kentucky Stone Co. (Mt. Vernon and Mullins mines) 
crushed limestone for concrete, roads, railroad ballast, and agstone. 
Initial production of crude petroleum was reported. 

Rowan.—Morehead Limestone Co. and Kentucky Road Oiling Co. 
(Christy quarry) crushed limestone for fluxing stone, concrete, roads, 
and agstone. General Refractories Co. (Johnson and Caudill mines) 
mined fire clay for firebrick and block. Lee Clay Products Co., Inc. 
(Lee Clay mine) mined miscellaneous clay for heavy clay products. 

Russell.— Production of crude petroleum increased substantially 
over the amount reported for 1959. 

Simpson.— Southern Stone Co., Inc., crushed limestone for concrete, 
roads, and agstone at the Franklin quarry. Production of crude petro- 
leum increased 31 percent. 

Taylor.— Production of crude petroleum increased 59 percent. 

Toa Benny Stone Co., Inc. (Todd quarry) and D. W. Dick- 
inson & Son (Gallatin quarry) crushed limestone for concrete, roads, 
and agstone. Production of crude petroleum decreased 5 percent. 
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Trigg.—Cedar Bluff Stone Co., Inc., crushed limestone for concrete, 
roads, and agstone at the Canton and Cerulean quarries. 
en Majors Rocks collected a small quantity of gem stones 

rite). 

FUnion. —Nashville Coal Co., Inc. (Uniontown mine), Pittsburg & 
Midway Coal Mining Co. (Dekoven mine), P & S Coal Co. (No. 1 
Strip mine), and Louis F. Chapman (No. 1 Strip mine) were the 
active coal producers. Union Sand & Gravel Co. mined structural 
and paving sand and gravel. Clarks Clay Products Co. mined mis- 
cellaneous clay for heavy clay products. Production of crude petro- 
leum increased 4 percent. 

Warren.—McLellan Stone Co. (Warren and Smith Grove quarries) 
and Gary Bros. Crushed Stone Co. crushed limestone for concrete, 
roads, and agstone. Production of crude petroleum increased 3 
percent. 

Veen ey & Gibson crushed limestone for concrete and 
roads. 

Wayne.—Bassett Products Co. crushed limestone for concrete, roads, 
and agstone. Thomas Jones Coal Co. (No. 1 mine) and Lewis Roberts 
Coal Co. (No. 1 mine) were the only active coal producers. Produc- 
tion of crude petroleum increased 6 percent. 

Webster.—Hart € Hart Coal Co. (Precision Washed Strip mine) 
and Russell Badgett Coal Co. (Choctaw Strip mine) were the leading 
coal producers. Seven coal mines were active. Production of crude 
petroleum decreased 4 percent. 

Whitley— Round Mountain Coal Co., Inc. (No. 1 Strip mine), 
Whitley Strip Mining Co., Inc. (Whitley Strip mine), and Reaves 
Dixie Gem Coal Co. (No. 3 mine) were the leading coal producers. 
Fifty coal mines were active. Corbin Brick Co. mined miscellaneous 
clay for heavy clay products. Production of crude petroleum in- 
creased substantially over the amount reported for 1959. 

Wolfe.—C. L. Thompson Coal Co. (Miller mine) Perry Coal Co. 

No. 1 mine), and Vancleave & Gibbs Coal Co. (No. 1 mine) were 
the active coal producers. Production of crude petroleum decreased 
21 percent. 


The Mineral Industry of Louisiana 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department ef the Interior, 
and the Lovisiana Geological Survey. 


By Peter Grandone* and Leo W. Hough? 


4 


OUISIANA ranked second among the States in value of mineral 

L produccion for the third consecutive year. To keep pace with 

uisiana’s accelerated industrial development, new records were 

made in output of crude petroleum, natural gas, natural gas liquids, 
and sulfur (1n order of value). 

The Louisiana mineral industry was dominated by crude petroleum, 
natural gas, and natural liquids, which furnished 94 percent of 
the total value of mineral output. Proved recoverable reserves of 
these fuels reached new highs despite increased production. In 
anay of reserves added during 1960, Louisiana ranked first in the 

ation for petroleum and natural gas and second for natural gas 
liquids. Nationally, recoverable reserves showed gains for natural 
gas and natural gas liquids and a loss for petroleum. 


TABLE 1.—Mineral production in Louisiana * 


Mineral 
Quantity Value Value 
(thousands) (thousands) 
ClaYuos]assooazs soos cuccce thousand short tons.. 3904 $749 
Natural gas................- million cubic feet. . 2, 670, 271 511,019 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons.. 846, 110 66, 214 
LP QE. AAA do.... 540, 046 28, 147 
Petroleum (crude). .thousand 42-gallon barrels. - 862, 666 3 1, 237, 823 
^ d DN ee aE thousand short tons.. 4, 807 21, 959 
d and gravel......................... 0... 16, 052 19, 106 
Stone (shell). ...............-.......-..-. EN 5, 670 8, 882 
( -process) ... thousand long tons.. 2, 252 52, 639 
Value of items that cannot be : 
ment, bentonite (1959), gypsum, lime, and 
A A A mined 1 24, 042 
Total Louisiana MA ue cR eR 5 1, 766, 269 ], 967, 652 


" 1 POM as measured by mine shipments, sales, or marketable production (including consumption 
y Ucers). 
: Excludes penicalte: included with “Value of items that cannot be disclosed.” 


Preliminary 
4 Total adjusted to eliminate duplicating value of clays used for cement and shell used in manufacturing 
lime and cement. 
1 Revised figure. 


1 Commodity-industry analyst, Bureau of Mines, eee Okla. 
2 State geologist, Louisiana Geological Survey, Baton Rouge, La. 
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Construction of new plants and additions to existing petrochemical 
plants, natural gasoline plants, and refineries continued at a high level 
throughout the year. The Louisiana State Board of Commerce and 
Industry approved a total investment of $188 million in applications 
for new manufacturing plants and expansions of existing plants in 
1960. Applications approved in 1959 for new industrial facilities had 
totaled $133 million. Also in 1960, the Board approved 180 industrial 
applications for ad valorem tax exemptions on new facilities. Of the 
total, 58 were for completely new manufacturing plants. 

Among new industries coming to Louisiana was the $50 million 
petrochemical complex at Geismar, operated by Monochem, Inc., 
which was jointly owned by The Borden Co. and U.S. Rubber Co. 

Freeport Sulphur Co. commenced operating its $30 million off- 
shore mining platform in the Gulf of Mexico near Grand Isle. The 
huge facility, capable of producing 4,500 tons of molten sulfur daily, 
was connected to storage tanks on Grand Isle by a $2 million pipeline. 

The Mississippi River is one of the greatest industrial attractions 
to the Baton Rouge-New Orleans area. The river is the largest fresh- 
water supply in the United States, with an annual flow of over 300 
billion gallons a day—more water than is used in the entire Nation. 
The river is navigable for large ocean-going vessals as far as Baton 
Rouge, and provides low-cost barge transportation to stations on the 
Mississippi, Ohio, Illinois, and Missouri Rivers. 

The first phase of construction was completed on the Port of New 
Orleans bulk unloading facility on the new Mississippi River-Gulf 
Outlet. The terminal was capable of unloading, storing, and trans- 
ferring bulk materials such as ores, sand, gravel, rock, shell, and coal. 
Bestwall Gypsum Co., first industry to contract for use of the unload- 
ing facility, constructed a $6 million wallboard plant on a 30-acre site 
adjacent to the terminal. The Mississippi River-Gulf Outlet will 
shorten the distance between New Orleans and the Gulf by 50 miles 
and will provide one-way ship traffic by 1962 and two-way traffic when 
fully completed in 1969. 

Elsewhere, construction of two other major canal and docking 
facilities was announced. The Houma Navigation Canal from 
Houma to the Gulf, designed exclusively for barge traffic, was to be 
enlarged to take deep-water vessels. When completed, it was ex- 

ected to make Houma a major terminus on the Gulf Intercoastal 
aterway and open the area to further industrial development. 
Near Morgan City, a $50 million industrial marine complex to be 
known as Acadian Gateways was planned for a 16,000-acre tract bor- 
E Bayou Black—an outlet to the Gulf and to the Intercoastal 
anal. 

To keep pace with industrial expansion, several Louisiana power 
and light companies were building new steam-electric generating 
stations and were adding generating units to existing stations. At 
St. Gabriel in Ascension Parish, Gulf States Utilities Co. dedicated 
the first 165,000 kilowatt generating unit at its $22 million Willow 
Glen plant. Future planning included the addition of a 220,000 
kilowatt unit about 1965. 

Legislation.—The U.S. Supreme Court issued a formal decree on 
December 12 to carry out its Gulf Coast tidelands oil decision of May. 
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The decree provided that Texas and Florida were entitled to the rich 
undersea deposits to a distance of 101% statute miles, or 3 leagues. 
Louisiana, Alabama, and Mississippi were confined to the usual off- 
shore boundary of 3 geographical miles. 

The State and Federal Governments were making a joint survey 
to determine the physical measurements of the shoreline; subsequently 
about $308 million, held in escrow by the Federal Government under 
a separate agreement between the two parties signed on October 12, 
1956, will be divided. 

On May 31, the State Legislature passed a $55 million gas severance 
tax bill. The 2.3 cent tax per 1.000 cubic feet of gas produced was 
scheduled to expire August 1. The new bill extended it to June 30, 
1964. 

Employment.—Employment in the petroleum industry in 1960 was 
85,860 workers—2,890 less than in 1959. In production of minerals, 
including fuels, employment in establishments with four or more 
employees was down 3.8 percent and wages were down 3.3 percent 
from 1959. Oil and gas operations provided 91 percent of the em- 
ployment and 93 percent of the wages in 1960. 

Approximately 17,000 persons were employed in manufacturing 
chemicals and allied products from petroleum, the largest manufac- 
turing industry in the State. The annual payroll of these chemical 
industries was nearly $100 million as reported by the manufacturing 
Chemists’ Association. However, it is difficult to segregate employ- 
ment between petrochemical plants and petroleum refineries because 
some refineries also produce petrochemicals. 

As reported by the Louisiana Department of Commerce and Indus- 
try, construction of 58 new plants and expansion of 122 facilities 
(various industries) in 1960 created 3,800 permanent jobs. Employ- 
ment for building these facilities in 1960 was 4,156 for the 58 new 
plants and 5,588 for the 122 expansions. 


TABLE 2.—Employment and wages in the mineral industries! 


Average number of Total wages and 


workers saluries (thousands) 
Industry 
1959 1960 2 1959 1960 3 

Crude petroleum production, natural gas, and natural 
äs liquids rca rs 20, 067 19,7 $137, 221 $135, 488 
Oil- and | putea contract services 3... .........--.----- 21, 806 20, 456 118, 444 110, 208 
Sand and gravel pits and dredges... .................... 1, 450 1, 390 5,556 5, 103 
Salt nes o ullo cse e uui SduaEdu cm EM edes ES 800 795 3, 609 3, 707 
Nonmetallic minerals ¢.........--..-..----.------------ 1, 550 1, 580 10, 095 10, 621 
Tod cid 45, 673 43, 941 274, 925 265, 827 


1 The Louisiana Unemployment Compensation Law covers four or more employees. 

2 Preliminary figures. 

3 Includes approximately 3,300 formerly in service industries. The additional item is geophysical services, 
* Mainly sulfur, excludes shell production workers. 


Source: Louisiana State Department of Labor, Division of Employment Security. 
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TABLE 3.—Total wage and salaried workers in petroleum production, refining, 
and related industries 


Crude Pipeline Chemicals 
petro- Petro- | transpor- Petro- Retail [manufactured 
Year leum and; leum tation Gas leum filling as byprod- | Total 

natural |refining!| (except | utilities [bulk tank| stations | ucts of petro- 

gas pro- natural stations leum or used 

duction gas) in the refining 

of petroleum? 

-55 (average)... 476 


1951 
1950- o 


1 Employment in petroleum refineries and petrochemicals manufactured in petroleum refineries. 
3 Employment in petrochemical manufacturing facilities located outside petroleum refineries, 

3 Inciudes 3,300 formerly in service industries. 

* Revised figures. 

3 Preliminary figures. 


Source: Louisiana State Department of Labor, Division of Employment Security. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


Louisiana was again a leading domestic producer of crude petroleum 
and natural gas and remained a major supplier of natural gas liquids 
and refined petroleum products. 

Annual afshore leasing of mineral rights was held on February 24, 
and high bids totaling a record $285 million were accepted for 173 
tracts of disputed Louisiana tidelands by a joint six-man committee 
representing the Louisiana Mineral Board and the Federal Bureau 
of Land Management. Onshore leasing also was in the spotlight, as 
one of the largest transferrals of producing property in the Louisiana 
history of oil and gas business was completed, Tennessee Gas Trans- 
mission Co. paid Pan American Petroleum Co. about $150 million 
for 10 leases in the Bastian Bay area of Plaquemines Parish. The 
properties involved 11 producing gas wells and 13 producing oil wells. 

espite depressed oi] markets, regulatory uncertainties, and higher 
costs of drilling, the offshore oil industry staged a remarkable recovery 
from the recession that began in 1957. Development of the prolific 


TABLE 4.—Value of construction contracts awarded 
(Thousand dollars) 


1958 1960 


from 1959 


—— dE n d o 


Residential !........2 22 cc c c Lll llle rre $245, 604 $258, 974 $206, 129 —20. 4 
Nonresidentlal 9... LLL cc c lll... 164, 070 171, 565 182, 227 4-6. 2 
Public works and utilitles................. 268, 513 230, 716 190, 522 —17.4 

TOM daa 678, 187 661, 255 578, 878 -—12. 5 


1 Includes apartments, hotels, dormitories, and one- and two-family dwellings. 
2 Includes commercial, manufacturing, educational, and other nonresidential buildings. 


AE: Louisiana Business Review, Dodge Statistical Research Service: Vol. 25, No. 2, February 1961, 
p. 14. 
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South Pass Block 24 Field dramatized the growing importance of 
the controversy-ridden Louisiana tidelands. Fifty-six drilling rigs 
operated offshore in 1960, compared with a low of 33 rigs in 1958. 

ew, faster drilling techniques were used to overcome the higher costs 
of drilling in tidelands. Offshore production rose to one-fifth of the 
State oil (crude oil and field condensate) output and about one-eighth 
of the State natural production. Enthusiasm about the tidelands 
continued because these areas were considered most promising for 
development of domestic oil and gas. 

Exploration and Reserves.—The number of wells drilled for petroleum 
and natural gas—3,712—was 2 percent less than in 1959. Statewide 
drilling of 968 exploratory wells (3 less than in 1959) proved 26 per- 
cent productive (28 percent in 1959) and led to discovery of 60 oil 
or natural fields, 13 oil and 4 gas discoveries were in north Loui- 
siana, 19 oil and 18 gas discoveries were in south Louisiana, and 1 oil 
and 5 gas discoveries were offshore. 

The Oil and Gas Journal reported that 28.7 million feet of hole was 
drilled during the year, only slightly less than the footage drilled in 
1959 and 4 percent less than the record footage drilled in 1957. 

Although total wells drilled and total wells completed dropped in 
1960, the success ratio of exploratory wells was outstanding. Off- 
shore, gains were made for number of exploratory wells drilled and 
number of exploratory wells completed. 

The number of rigs operating offshore averaged 55 in 1960 and 49 
in 1959; for the entire State, the average number was 287 in 1960 
and 332 in 1959. 

A report published by the Louisiana Geological Survey was expected 
to stimulate new interest in Sabine Parish and promote more explora- 
tion for oil and gas. Subsurface data for the study was obtained 
from logs of recently drilled deep wells. Although oil was the 
principal natural resource for the parish, the report included infor- 
mation on lignite, glauconite, and bentonite found in the area.’ 

Proved recoverable reserves of crude petroleum, natural gas, and 
natural gas liquids reached a new high despite increased withdrawal 
of each. Much of the increase in reserves came from extensions and 
revisions of previous estimates involving pools and fields discovered 
before 1960. The State petroleum reserves increased 125 million 
barrels (largest gain in the Nation) to a new record total of 4,785 
million barrels (15 percent of the Nation’s total oil reserves). About 
30 percent of the crude petroleum reserve was offshore, compared with 
30 percent in 1959 and 27 percent in 1958. Natural gas reserves 
increased 3.5 trillion cubic feet (the net increase for the United States 
was 1.2 trillion cubic feet) to a new record total of 63.4 trillion cubic 
feet (24 percent of the U.S. total natural gas reserve). Natural 
liquids reserve increased 75 million bares (26 percent of the U.S. 
net increase) to a new record total of 1,433 million barrels (21 per- 
cent of the U.S. total). 

Carbon Black.—Facilities added in 1959, by Continental Carbon Co., 
resulted in a 5-percent gain in the 1960 output of carbon black. The 
product was mainly used as an additive in rubber manufacturing. 


3 Andersen, H. V., The Geology of Sabine Parish. Louisiana Geological Survey, Geol. 
Bull. 34, 1960, 164 pp. 
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TABLE 5.—Crude petroleum production and estimated reserves in Louisiana 
offshore area 


(Thousand barrels) 
Number of wells 1959 1960 
| Estimated 
Offshore area reserve 
1959 1960 Crude Crude 
petroleum | petroleum 
Bay Marchand: Block 21 1................ 199 276 6, 003 9, 858 157, 844 
Belle Isle 3......................... l.l... 34 30 749 880 18, 600 
Caillou Island ! 3,......................... 446 472 15, 062 16, 694 140, 278 
Eugene Island 
HIOCK.IR- anis So 31 55 1, 223 2, 482 33, 546 
Hlock 32- 1 sso mco ER OST eec 27 17 1, 040 889 18, 827 
Block 126 1............................ 70 79 3, 396 3, 176 104, 256 
Block 12820. oscar 41 47 1,776 2, 063 32, 945 
Block 188... cewek i de ias 18 20 721 1, 026 13, 105 
Grand Isle 
BOCK 16 US 57 R7 2,410 3,819 55, 828 
BIOCKAS coc eee oleeen wees 32 37 1,818 1,813 25, 965 
Block 47... pco rose 58 68 3, 3,974 49, 970 
Take Washington 13. ooo. 343 341 10, 902 10, 863 146, 798 
Main Pass: Block 69 1,.................... 180 182 7,417 7,305 154, 543 
Ship Shoal: 
Block 1545: tac 42 37 1,814 1, 585 33. 823 
Block A A PA ¡AMA 682 11, 318 
South Pass: 
Block 2413,................-.... 2. 521 525 16. 423 16, 528 183, 656 
Block 21 te lala 147 198 5. 620 7,274 128, K9 
Timbalier Bay ! 3.. |........ LLL l.l... 295 318 10, 220 11, 695 143, 433 
South Timbalier: Block 131...............]...........- 16 a 697 10, 943 
Vermilion: Block 120.............-.........]-.--........ M PR ee E 389 10, 936 
West Cameron: Block 45.................. 20 15 530 2, 449 22,355 
West Delta: 
Block BO AAA ASA 173 174 6,314 7, 444 107, 524 
An 14 13 1,044 817 16, 832 
"ROCA A IN A 2,748 3, 033 97, 918 114, 382 1, 622, 253 


1 Estimated ultimate recovery of 100 million barrels or more. 
2 Combined onshore and offshore. 


Source: Oil and Gas Journal, vol. 59, No. 5, Jan. 30, 1961, pp. 127-128. 


TABLE 6.—Crude petroleum, natural gas, and natural gas liquids production and 
addition to reserves 


Crude petroleum Natural gas Natural gas liquids 
(million barrels) (billion cubic fect) (million barrels) 
Year 
Produc- Net addi- Produc- Net addi- Produc- Net addi- 
tion tions to tion tions to tion tions to 
reserves reserves reserves 
105]. A 232 100 1,054 472 22 41 
10570 244 273 1, 237 2, 447 23 29 
A tee aae aiaa 257 202 1, 204 3, 007 23 100 
195422 cia ira 247 202 1, 399 2, 341 23 71 
A tose eed 271 204 1, 680 §, 60365 26 52 
AAA A A 204 420 1, 556 2,6138 20 1 
1052... 22222-2222 x03  - e 330 182 2.079 fi, 382 26 4 
ISLA a 314 186 2,452 3, 676 28 177 
AA A 1 363 616 12.670 4,742 33 162 
1900: 2 Sew so ee ee o 3 394 125 3 2, 035 3, 532 35 7 
TOTAL PROVED RESERVES ON DEC. 31, 1960 
qe 7 AN A 4, 785 63, 386 ], 433 


1 Revised figure. 
2 Preliminary figure. 


Source: Reserves based on American Gas Association, American Petroleum Institute, and Canadian 
Petroleum Assoctation, Proved Keserves of Crude Oil, Natural Gas Liquids, and Natural Gas: Vols. 4-15, 
1949-60, 
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TABLE 7.—Carbon black production 


Y ear Million Year Million 

pounds pounds 
1951-55 (&average)....................-- A AAA A ÓN 503 
A A een oe IN A AN 599 
A A ea PEG Pa EC AAA et Be eee 631 


Natural Gas.—Marketed production of natural gas continued a 
strong upward trend for the 15th consecutive year and Louisiana 
retained second position in the United States as a supplier of natural 
gas. National demand, both as a fuel and as a raw material, for petro- 
chemicals continued to grow rapidly. Construction of offshore pipe- 
lines was continued to provide a market outlet for added gas reserves. 

About 18 percent of the natural gas production was credited to 
north Louisiana (20 percent in 1959); 68 percent to south Louisiana 
(unchanged from 1959); and 14 percent to the offshore area (12 
percent in 1959). | 

J. R. McDermott £ Co., Inc., completed five shut-in gas wells and 
commenced a sixth well in the Block 68 Field, West Cameron Area, 
offshore Louisiana, then signed a gas-sale contract with Tennessee 
Gas Transmission Co. covering the reserves. The initial price to 
be paid by Tennessee was 22 cents per thousand cubic feet plus 1.8 cents 
per thousand cubic feet tax reimbursement. Under the contract the 
initial minimum delivery quantity per day would be an estimated 
20 million cubic feet. The contract was subject to Federal Power 
Commission approval. 

In the Eugene Island area, offshore from St. Mary Parish, the 
industry was drilling and completing multiple-zone wells with as 
many as five procucing strings of pipe in each. The world’s first 
quintuple producing well was completed by Sinclair Oil & Gas Co. 
and Associates in 72 feet of water at No. 6 Block 190 well. The 
operator completed the well in six zones, five of which may produce 
simultaneously. Five parallel 2-inch tubing strings with six pack- 
ers were run inside the 95%-inch casing. On calculated open-flow 
potential tests, six zones of the Pliocene formation (depth of 6,156 
to 7,104 rey produced at the rate of 492 million cubic feet of gas 
per day. The five tubing strings will permit Sinclair to produce 
five zones simultaneously. The No. 2 zone was isolated by the addi- 
tional packer to allow this zone to be produced alternately with No. 1 
zone or when the lowest sand has been depleted. 

Natural Gas Liquids.—Louisiana ranked second as a producer of 
natural gas liquids. Natural gasoline and cycle products were recov- 
ered by 78 plants (7 more than in 1959) in 30 parishes. Increased 
output of total condensable liquids was attributed mainly to a gain 
in natural gas produced and processed, especially casinghead gas 
from oil alle A 12-percent gain (31 percent in 1959) by LP gases 
represented most of the increased output of condensable liquids. 
This confirmed the trend in natural gasoline plans to remove more 
butane from natural gasoline, then process the remaining heavier 


454 MINERALS YEARBOOK, 1960 


TABLE 8.—New oil and gas discoveries in 1960, by parishes 


Daily production rate 
Total Production (initial test) 
Parish and field depth depth 
(feet) (feet) 
Barrels | Thousand 
cubic feet 
Louisiana: 
Catahoula: 
Boltners Brake...................... 5, 110 4,915- 4,925 
mia Bayou.................... 3, 940 3, 851- 3, 854 
South Utility.. ..................... 5, 827 2, 441- 2, 445 
(a DA a A AA 5, 521 2, 378- 2, 379 

Wallace Lake. ...................... 5,077 4,371- 4,372 
Claiborne: 

Lick Creek.......................... 10,271 | 10,001-10, 003 

Maecen TER MC 10,872 | 10, 684-10, 704 

Conco : 
Lower Sunk Leke................... 8, 511 5,923- 5,925 
AA NM OK M 3, 855 3, 737- 3,745 

Whites Bayou....................... 4,737 | 4,700- 4,707 

Brushy Bayou. ............... ..... 3,026 | 2,84- 2, 896 
ru RE 3, 28 2, 930- 2, 934 

Bayou Castor. ...................... 2, 700 2, 007- 2, 628 

BORIC A A 3,757 2, 691- 2, 093 
Jackson: Gartwright: AS SEES 10. 500 9, 842- 9, 854 
Red River: Bayou Pierre............... 3, 364 2, 742- 2,750 
Winn: 831t.............................. 1,457 1, 409- 1,411 

South Louisiana: 
Allen: Spring Qully..................... 8, 214 7,825- 7,831 
Assumption: Pierre Pass................ 13,848 | 13, 210-13, 244 
Beauregard: 
Brushy Creek. .........................- 8, 500 7, 548- 7, 551 

Buckston Marsh.................... 8, 506 7, 587- 7, 590 

thand Creek.................... 9, 230 8, 672- 8, 678 
Calcasieu: 

North Bayes........................ 10.547 | 10, 528-10, 533 

South Iowa.......................... 10, 209 9, 743- 9, 748 

South Bon Air...................... 10,600 | 10,088-10, 093 
Cameron: 

Blue Buck. ......................... 14, 500 7,958- 7, 970 

Deep Bayou......................... 10, 000 8, 231- 8, 234 

Smith Ridge........................ 11, 500 7, 655- 7, 661 
E. Baton Route: Sardine Point......... 10, 997 9, 679- 9, 684 
Evangeline: 

Fon rs 2 2220222622222 - sesh 8, 610 8, 038- 8, 044 

North 8avoy........................ 10, 460 |10, 027. A -— 105 580 

[beria: 8. Lake Band........................ 15,650 | 14, 843-14, 849 134 2, 400 

Pat Bay.......................---... 10,412 | 10, 112-10, 116 125 200 

Bayou Jacob. ....................... 3,850 | 10, 964-10, 972 130 60 

t Rosedale. ..................... 10, 074 9, 996-10, 064 45 344 
Jefferson: Bayou BSegnette............... 0, 9, 196- 9, 202 324 155 
Lafayette: 

North 8o0tt. ........................ 12,962 | 12, 756-12, 774 184 3, 487 

aL os eae eae 11, 647 10, 951-10, 969 145 §, 000 
Lafourche: 

Bayou Poignard.....--.------------- 13,006 | 11, 587-11, 602 123 1, 932 

Choctaw S8chool..................... 13, 538 12, £29 -12, 540 1 3, 100 

Point Chlcot. ....................... 11, 850 10, 952-10, 961 120 3, 965 
Plaquemines: South Adams Bay........ 14,758 | 13, 356-13, 365 192 162 
Pointe Coupee: Kenmore. .............. 9, 192- 9, 195 218. -doskecs22e- 
St. John the Baptist: Frenier............ 10, 460 9, 037- 9,011 144 127 
8t. Landry: 

Chataignier......................... 9, 224 8, 601- 8,605 144 132 

VOTO. cososrera cad von tet resend 20,999 | 10, 860-10, 880 72 1, 725 
St. Martin: 

South Happytown.................- 12,515 | 12. 058-12, 063 60 540 
Tangipahoa: Wilmer.................... : 12, 175-12, 194 186 )01 
Terrebonne: 

South Sunrise....................... 17,070 | 16, 684-16, 604 31. 32 5,704 

South Chauvin...................... 4,000 | 13, 587-13, 628 170 4, 760 
Vermilion: 

Cossinasde....---------------222--2-- 17, 280 11, 817-11, 824 125 200 

Raplan A ineei oeaan 11,570 | 11,363-11, 383 132 4, 686 

North White Lake.............-...- 14,859 | 14, 352-14, 362 243 9, 800 

odis South Sa AA 15, 856 14, 717-14, 732 185 4,775 
8t. M ary: Eurene Island Block 100...... 13,596 | 12, 292-12, 208 324 390 
Terrebonne: Ship Shonal Block 169....... 11, 495 11, 055-11, 100 a2 4,000 
Vermilion: 8. Marsh Island Block 23....| 13,982 | 12,000-12, 022 75 2, 963 


Bource: Louisiana State Department of Conservation, Annual Oi] and Gas Report 1960, pp. 8-11. 
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TABLE 9.—0il and gas well drilling and total crew-weeks spent in geophysical 
oil and gas prospecting in 1960, by parishes 


Drilling Geophysical, crew-weeks 
Proved field wells Exploratory wells Method 
Place ARES ee e A N 
Total 
Gravity | Reflection 
ou Gas | Dry oi Gas | Dry meter seismo- | Total 
graph 
Parish: 

Acadia.............. 43 20 33 2 5 2 125 Y A 215 215 
PU A AA 1 9 3 2 9 24 28 85 113 
Ascension..........- 4 1 6 A 1 3 14 16 36 §2 
Assumption ...-...-- 5 4 2 1 11 28 |--..------ 96 96 
PRO AAA A A A O e 2 2 AAA 3 3 
Beauregard........- 6 1 9 4 1 23 al eee 05 05 
Bien a lovee 9 10 [L2 22e 2 12 33 2 14 16 
7-3 6 8 lid 2 8 AA 35 35 
Caddo.............. 216 2 34 |....... 1 10 725 M AA 14 14 
Calcasieu........... 16 11 2 2 4 2 Will ocucscas 162 162 
Caldwell............|....... 2 2 O PA 6 10: IA 28 28 
Cameron............ 12 10 12 1 6 32 re ai cR 159 159 
Cataboula........... 27 d usos 33 B s.s 49 116 EA MEME MM 
borne..........- 25 5 7 1 3 4 ibl AA 64 54 
Concordia........... 20 roses 33 4 spem 81 PA PE EEE DER 
B8oto............. 26 21 49 5 5 18 124 A 5 5 
East Baton Rouge. .|.......|......- 1 2 1. 2 5 3 5 8 
East Feliciana. .....|.......].......].....-.]- -..-.-.]- ----..]- ------ Pr NUM 11 11 
Evangeline.......... 2 5 2 2 1 3 15 feces ees 27 2 
Franklin............ Vias a A mne 8 pl PAM 30 30 
Grant....-.--------- A inci 13 Y AN AAA 8 ¿AAA AA AS 
TIberia............... 9 10 8 PARA 1 7 35 6 96 102 
Iberville............ 28 2 8 3 2 6 49 38 53 91 
Jackson.............|...-...|--.--.. E eus 1 4 A 46 46 
Jefferson............ 24 1 6 4 |.....-. 11 46 AN 88 88 
Jefferson Davis. ..... 2 8 6 2 3 13 34 6 73 79 
Lefayette..........- 1 as EA 2 4 9 21 52255: eds 31 31 
Lefourche........... 108 22 28 8 7 32 200 |-.-.------ 109 109 
La Salle............. 51 2 58 2 2 13 sl AA A EE 
Lincoln............. 2 13 4 RS 2 i1 A M eee eer 17 17 
Madison... A A PR E A ec res 9 ASA 19 19 
Morehouse..........]....... | EP BANDI A Pose 1 2 AIR ae 2 2 
Natchitoches........ 19 eee o AO PE 2 ¿Y AO PA A EEE 
079 1 APRA secovli2RecDbhawewewcbexev nene 1 |) PA 1 1 
Ouachita............]....... 11 8 il: 2 2 20 E anseaae 52 52 
Plaquemines........ 181 13 17 12 6 41 270 AAA 187 187 
Pointe Coupee.....- Bd. cios 2 "Mi REND 1 d AAA 14 14 
Rapides.............]....... 2 E A A EA > Y PES 64 64 
River.......... 20 6 B. eas 1 9 NS A 6 6 
Richland............ 5 1 Clicks A 2 14 AS 19 19 
Sabine. ............. 8 1 6 I osesxx 1 12 ut IEN 26 26 
t. Bernard......... M RED. 3 | pem 5 1B PA 72 72 
Bt. Charles.......... v. |.....-- 9 1 2 5 3T A 88 38 
SL AAA AA PA A A n eE 2 2 coe scmews 20 20 
Bt. James........... a A CO [intem 1 3 O scolas 30 30 
Bt. John the Baptist.|........]....... 1 T d zzz 6 M RA 75 75 
8t. Lendry.......... 28 14 16 3 3 12 riim A 89 89 
8t. Martin. Mee 31 3 16 1 1 14 AN 132 132 
Bt. Mary............ 48 20 5 2 5 18 98 |.........- 184 184 
8t. Tammany.......|.......]............. |. -..... |]. -.---- ] Vil nto ] 
Tangipaboa. ........1.......]....... 2 ld.2222- 2 b 1:22:22. 10 10 
Tensas.............. 18 2 11 1 1 16 410 O A A 
Terrebonne......... 90 41 31 7 12 27 Zit |ocacesswas 253 253 

AE AR, PE 122 3 | 1 5 132 AC 
Vermilion........... 11 11 10 5 11 32 $0 IA 179 179 
Vern. E A AA ME E MA A A A 9 9 
Washington... A A A A scene 4 yy CA 51 51 
Webster............. 28 6 20 2 ] 2 59 11 37 48 
West Baton Rouge..|.......|......- ld o2. sodas eua ee Vilas. 13 13 
West Carroll........].......]....-...]. --....]2---..]------- 3 r E | a em 2 2 
Winn............... 103 ]---.--.- 38 Do PA 32 178 p2xezmaw-e- 21 21 

Total: 

1960......... 1, 255 437 621 102 103 641 | 3, 159 110 3,195 | 3,305 
1959. ........ 1, 385 375 608 107 132 690 | 3, 297 224 3,505 | 3,729 


—— | ———— o o ©] | | | ee ff oe 
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TABLE 9.—0il and gas well drilling and total crew-weeks spent in geophysical 
oil and gas prospecting in 1960, by parishes—Continued 


Drilling Geophysical. crew-weeks 
Proved field wells Exploratory wells Method 
Place E PER OA AA 
Total 
Gravity | Reflection 
Oi) Gas | Dry Oil Gas | Dry meter scismo- | Total 
graph 
Offshore 
Bay Marchand...... 18 2 2 M ASA DAA 4 de Y REA AA RONDE 
Breton Sound....... 1 1 | Ur sS MA PON 53 EA 11 11 
Cameron, East...... 1 7 3 2 3 5 219 PA 25 25 
Cameron, West. .... 7 6 e RETE g 9 35 AA 43 43 
Delta, West......... 45 9 11 2 1 6 y AO 11 11 
Eugene Island....... 43 6 30 7 2 16 104 2 39 41 
Grand Isle.......... 46 2 2 E A ie cee M i acess woes 12 12 
Main Pass.......... 14 1 SW O NE 5 23 4 1 5 
Marsh Island, 

South............. 7 (ABS MARU 4 3 2I A 25 25 
Ship Shoal. ........- 8 3 8 4 4 8 Lt | eee eee ees 55 55 
South Pass.......... 73 1 8 2 eusses 2 &6 2 7 9 
South Pelto......... x2 BEN 2 / A Macr ima d AA 2 2 
Timballer, South.... 19 1.52 ae 7 4 EA 6 2/0 A 9 9 
Veriniiion...........]....... 13 4 1 6 7 314 17 17 

Total: 
I900. acc 285 58 Rg 23 2R 71 553 8 257 265 
1959......... 284 58 88 14 23 35 502 52 346 
Grand total: 
1900......... 1, 540 495 709 125 131 712 | 3, 712 118 3,452 | 3, 570 
1959......... 1, 669 433 696 121 155 725 | 3,799 210 3,799 | 4,075 


ay uct rebar Oil Scouts Association, International Oil and Gas Development, Austin, Tex., 
vol. 31, 1961. 


TABLE 10.—Natural gas data 


(Million cubic feet) 
Withdrawals ! Disposition 
ez A Value at 
Y ear Marketed |wells (thou- 
From gas | From oil production? sands) Repres-| Vented 
wells wells Total suring and 

wasted 3 
1951-55 (average)... 1, 273, 760 358, 340 1, 632, 100 1, 332, £48 $112, 897 207, 503 91, 749 
10505. Sooo ess 1, 696, 000 450, 000 2, 146, 000 1, 856, 302 215, 038 190, 768 68, 930 
VOGT a aae Ded aui 1, 877, 000 470, 000 2. 347, 000 2, 078, 901 232, N37 187,057 81, 012 
1058... Lo ucciso oma 2, 223, 000 505, 000 2. 728.000 2,451, 587 316, 255 220, 616 55, 797 
105g. 2 22 cs od 2, 412, 000 514, 000 2, 456, 000 | 12, 670, 271 4 411, 222 156, 599 99, 130 
1900 3s ds 2, 691, 000 022, 000 3, 313, 000 2, 9838, 414 511, 019 219, 441 105, 145 


1 Marketed production plus quantities used in repressuring, vented, and wasted. 

2 Comprises gas sold or consumed by producers, including losses in transmission, amounts added to 
storage, and increases in gas in pipelines. 

3 Partly estimated. Includes direct waste on producing properties and residue blown to the air. 

$ Revised figure. 


components to higher quality blending stocks for motor fuels. The 
LP gas consumption pattern changed in recent years, more in favor 
of chemical and fuel uses and less for blending into motor fuels at 
refineries. 

To provide for rapid development of new gas supplies, the indus- 
try constructed vast facilities for processing natural gas and for 
recovering, delivering, and storing plant liquids. Union Oil Co. of 
California and Goliad Corp. installed a $13 million system for gas 
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processing and liquid recovery. One plant at Cow Island in Ver- 
milion Parish ould process 450 million cubic feet of gas daily and 
recover 295,000 gallons of liquids. The raw liquids were delivered 
through an 88-mile pipeline to a fractionating plant at Geismar, a 
few miles south of Baton Rouge, where the hydocarbon components 
were separated for petrochemical charge stock. Also in Vermilion 
Parish, Phillips Petroleum Co. put in operation a jointly owned 
natural gasoline plant which processed about 45 million cubic feet 
of natural gas daily from the the North Erath field. 


TABLE 11.—Natural gas liquids production 


(Thousand gallons and thousand dollars) 


Natural gasoline and LP gases Total 
cycle products 
Year 

Quantity Value Quantity Value Quantity Value 
1951-55 (average) ...---------- 688, 396 $53, 338 291, 065 $12. 972 979, 461 $68, 310 
Lu ES 773, 049 62. 304 305, 222 14, 727 1.079, 171 11,121 
Lr qt c 775, 009 63, 956 335, 142 14, 888 1,110, 151 
A E br 783, 009 50.371 410, 869 21,435 1, 193, 968 71, 806 
1059. catas 846,110 60, 295 540, 016 25,877 1, 326, 156 86, 172 
IUD ade nte 875, 567 66, 214 605, 023 28, 147 1, 481, 590 94, 361 


At Grand Chenier in Cameron Parish, the CATC group (comprised 
of Continental Oil Co., Atlantic Refining Co., Tidewater Oi] Co., and 
Cities Service Co.) put a $1.3 million gasoline plant in operation. 
The plant, operated by Continental Oil Co., processed about 175 
million cubic feet of gas daily from the East and West Cameron fields, 

In Acadia Parish, Union Texas Natural Gas Corp. installed two 
large absorbing towers at its gasoline plant. Runnels Gas Products 
Co. announced a $7 million expansion program at its Tepetate 
plant—completion was scheduled for early 1961. 

In Terrebonne Parish, Tidewater Oil Co. built a natural gasoline 
pn to process 75 million cubic feet of gas daily from the Hollywood- 
: une elds. About 1,030 barrels of plant liquids were recovered 

aily. 

Continental Oil Co. announced a $2 million construction program 
to increase the processing capacity of its Lake Charles plant from 
100 to 150 million cubic feet of natural gas daily. Completion was 
scheduled for January 1961. Shell Oil Co. announced plans for 
building a natural gasoline plant at the mouth of the Mississippi 
River, on Southwest Pass, to process gas from the firm’s South Pass 
Blocks 24 and 27 oilfields. 

At the Sorrento salt dome in Ascension Parish, Esso Standard, 
Division of Humble Oil & Refining Co., drilled a sixth well to enlarge 
the total storage capacity for plant liquids in the salt dome caverns 
to 1.8 million barrels. Also at Sorrento, Shell Oil Co. announced 
plans to begin an underground cavern at a depth of 3,300 feet, capable 
of storing 425,000 barrels of liquid butane for use by the company’s 
Norco refinery. 

Petroleum.—The petroleum industry in Louisiana established a new 
production record of 394 million barrels in 1960—second highest out- 
put in the Nation. The gain, 9 percent over 1959, came from new 

616629—61—— 30 
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offshore and onshore discoveries. About 11 percent of the crude oil 
was produced in north Louisiana, 67 percent 1n south Louisiana, and 
is dis in the offshore area—about the same distribution as in 

59. 

To balance production with expected demand, the State Conserva- 
tion Commission reduced petroleum allowables on May 1 from 977,153 
to 938,170 barrels per day. This reduction, the first since September 
1, 1958, represented a cut of the State’s producing capacity set in 1953, 
based on the depth-bracket formula. Although the reduced allow- 
able based on the formula remained in effect throughout the remainder 
of 1960, actual daily production, due to completions of new wells, 
advanced at such a rate that it became necessary to raise the volume 
allowable to 968,056 barrels per day on September 1, and again to 
982,467 barrels per day on Kor 1. Also, the ban on multiple 
completion of wells, effective in June, was canceled on September 
1 to obviate drilling unnecessary wells to each producing zone. 


TABLE 12.—Crude petroleum production 
(Thousand barrels and thousand dollars) 


1 Preliminary figures. 


According to a survey, Louisiana had 9,182 oil wells classified as 
stripper wells. For the year covered, stripper wells represented 41 
percent of total oil wells, but supplied only 3.4 percent of the annual 
production and 3.6 percent of the recoverable oil reserves. Thus, nor- 
mal production decline from stripper wells was not expected to affect 
appreciably productive capacity and reserves in the immediate future. 

perations in the tidelands led to innovations in production prac- 
tice as industry attempted cost reductions. The California Co. in- 
stalled a 20,000 barrel underwater oil storage unit at its operations 


TABLE 13.—Crude petroleum production, indicated demand, and stocks, in 1960, 
by months 


(Thousand barrels) 


Indi- Stocks Indi- Stocks 

Month Produc- cated (end of Month Produc- cated (end of 
tion demand | month) tion demand jof month) 
January........... 33, 622 32, 834 18,135 || September......... 31, 582 31, 000 17,911 
February.......... 31, 290 30, 396 19,038 || October............ 34, 154 34, 912 17,153 
March............. 33, 715 33, 280 19, 473 || November... 33, 699 32,372 18, 490 
AD AMAS 32, 504 33, 199 i 778 December......... 35, 426 34, 342 19, 564 

« 8, 835 


* Interstate Oil Compact Commission, National Stripper Well Survey, January 1, 1960: 
Oklahoma City, Okla., Apr. 5, 1961. 
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in the Eugene Island Block 110 field. Oil production from the field, 
about 1,100 barrels per day, was stored in the submerged unit and 
barged to land in 10,000 barrel lots. 

Shell Oil Co. announced a subsurface technique for producing oil 
wells in offshore waters. The new method eliminates surface plat- 
forms and permits installation of equipment for controlling the flow 
of oil and gas on the bottom of the sea. The first well using the new 
technique was completed in December under 56 feet of water. 


TABLE 14.—Number of producing oil wells and average production per well 


! Preliminary figures. 


Refineries.—At the beginning of 1960 there were 12 operating and 1 
Inactive petroleum refineries in Louisiana. The crude oil capacity 
(barrels a day) was as follows: Operating, 760,500; standby, 8,500; 
and building, 11,000. Cracked gasoline capacity (barrels a day) 
Mi as follows: Operating, 238,200; shut down, 26,000; and building, 
Modernization of the Bay Petroleum Co., Division of Tennessee 
Gas Transmission Co., Chalmette refinery, was completed, and its 
crude oil capacity was increased from 26,000 to 37,000 barrels a day. 

Esso Standard, Division of Humble Oil & Refining Co., Baton 
Rouge, increased fluid catalytic cracking capacity from 141,000 to 
142,500 barrels daily and recycling capacity from 59,000 to 60,800 
barrels & day. 

The tendi in the larger refineries was to install additional facilities 
to recover byproducts, especially aromatics, and to manufacture pet- 
rochemicals. Refiners who added substantial petrochemical capacity 
during the year were Day Petroleum Co. at Chalmette, Esso Standard 
at Baton Rouge, and Cities Service Co. and Continental Oil Co. at 
Lake Charles. 

Crude oil runs to stills of the refineries totaled 243 million barrels 
(about 6 percent less than in 1959) and > E about 62 percent 
of the State's annual production of crude oil. 

Petrochemicals.—The petrochemical industry continued to place 
more emphasis on market development as existing domestic markets 
were approaching saturation and export markets were falling off 
because foreign countries were developing their own petrochemical 
facilities. 

According to a survey by the Oil and Gas Journal (Sept. 5, 1960), 
excess petrochemical plant capacity was expected to develop when 
announced expansions were completed, parer for olefin and 
aromatic production. To prevent this, the largest producers of the 
materials, the oil companies, were beginning to manufacture inter- 
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TABLE 15.—Crude petroleum production by districts and flelds 
(Thousand barrels) 


District and field 1959 1960! | District and field 1959 1960 1 
Gulf Coast: | Gulf Coast—Continued 

Anse la Butte........... 1,775 1, 687 North Crowley.......... 1, 008 RIR 
Avery Island............. 2,712 | 3, 089 || qo: Sera dde 2,479 2, 132 
Bateman Lake. .......... 2, 836 | 2,694 || Phoenix Lake........... 1, 231 1, 520 
Barataría............ - 761 | 864 | Pine Ptaitib. ec sn cue 577 482 
Bey de Oben... ww. | 1,913 2,199 | Point a La Hache... A AAA al 
Bay Marchand.......... 6, 390 10, 264 Port Barre...... à 781 | 877 
Bay St. Elaine ZU, 3, 764 4, 355 | Quarantine Bay.. de 2, 053 3, 227 
Bayou Blue.............. | 743 | 772 Romere Pass..... Ad 2, 807 2, 736 
Bayou Choctaw......... 1, 361 1, 434 | St. Gabriel. ..... yea 29 585 
Bayou Mallet........... 981 | 812 | Section 28........ 1, 093 1, 014 
DEVIANT BEN ana 3, 138 3. 948 Shuteston........ To 902 701 
none CRIB PR O | l, 452 1, 321 South Pass.... "ev 7, 168 11, 120 
Caillou Island........... 14,751 | 17,040 | Tepetate..............-- 1, 442 1, 499 
CI 2 ot ae Sos 1,573 1, 407 Tinibalier Bay........ 10, 202 11, 906 
oo QUU EI 5" 1, 348 | 1, 301 UnIVergilu c. arcos 446 435 
Delta Farms ez - 3,656 | 3, 391 Valentine.. | 2, 981 3, 502 
DOR LARO: a re dn aione 770 738 Venice... GE 4,411 4, 567 
A A PE 2, 483 2. 709 Ville Platte........ 805 810 
East White Lake...... 1,044 1,672 || Vinton..... TA 1,777 1, 856 
(co O AS T 1,773 1,785 || Weeks Island......... 7,318 8, 397 
¿AA 1,201 1, 208 West Bay.... — 4. 275 5, 182 
Garden Island.......... 1, 672 2, 116 West Cote Blanche..... 2. 96 4,375 
Cation. ee ete | soe R53 913 West Delta Block 30 C 5, 969 6, 799 
Golden Meadow cout! 2, 500 2, 355 || West Lake Verret.. ; 1, 245 1, 263 
IAB IAS 855 983 White Castle... 887 965 
cB.) PAIN Y 3, 084 | 4,067 Other Gulf Coast.........| 126, 433 133, 255 
a auo SOE A ei | 923 1,119 m —m17 nsa | 243 747 
Hackberry. .............. 5. 706 5,251 otàl..................| 917,082 | 347, 767 
Horseshoe Bayou........ | 760 739 || Nortbern: E > 

(do 01 AAA EMS 841 | 886 || Big Creek. ..cococcanónis 483 | 428 
E ARAS RIDER zem 1,553 | 1,383 || CNIUUN cn as 6, 880 6, 050 
semmerette. Ll. oom | 1,219 1,170 | Cotton Valley ......... 823 116 
Jennings......... CTI 1, 439 1. 518 Delhi...... PX ls 5, 086 5, 144 
ARA RE EY 3, 176 3, 419 || Esperance Point.......... 1, 337 1, 248 
Lake Arthur South....... 1, 53] 1. 510 Haynesville q 3, 003 2, 781 
LU eee ee | 4, 336 5, 340 Lake St. John. 1,845 | 1, 569 
Lake Chicot ...........-.- 783 730 Nebo 1........ 1, 523 1, 513 
Lake Fausse Point 1,651 1,577 431,4, E a viga PUE de 1,583 1,615 
LA. PUE oa oaks 4, O86 4,571 || Rodessa....... m 683 588 
Lake Salvador......... 2, 067 2,310 || High ir 1, 405 1, 388 
Lake Washington s 11. 098 11, 329 UPMMSR Ll: 2 e o 812 R37 
¡A nac. 1, 133 075 Other Northern.......... 20, 121 22, 656 
MOVING. -zo iin 3, 829 3. 826 | ———- — 
Little Lake.......... cal 2. 50 2. 274 | ODA. ear Fc, 45, 584 46, 593 
Eoi ar o y AE e aai 705 TEN | = | —_—_—_—_— 
Main Pass................| 9,581 11, 110 || Total Louisiana....... | 362,666 | 4 394, 360 

1 Preliminary figures. 3 Includes Little Creek and Summerville. 
3 Includes Hemphill, Trout Creek, and Jena. 4 Louisiana Conservation Department. 


mediates and end products, thus using a large part of the basic mate- 
rials captively. 

More than half of the announced new plants and expansions are 
in the Gulf Coast area from Brownsville, Tex., to New Orleans and 
Baton Rouge, La. Leading petrochemical producers in this area 
justified expansion because of nearby and readily available raw mate- 
rials from refineries and gasfields; a plentiful supply of low-cost 
natural gas for fuel; ample supplies of fresh water, Li (a salt, and 
lime; and ready access to water transportation for the plant roducts, 
either by ocean-going tanker or river Paige. Also, many of the plants 
were dependent on other plants for interchange of raw materials and 
byproducts. 

In Louisiana, chemical construction facilities costing an estimated 
$155 million were to be installed during 1960-61, as announced by 
the Manufacturing Chemists’ Association (MCA). This included 
$53 million for 12 projects planned and $102 million for 17 projects 
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underway. Louisiana chemical producers in 1959 completed 16 
projects costing nearly $216 million. The Louisiana total chemical 
construction expenditures for the 3-year period (1959-61) was $371 
million—second highest in the United States and 12.4 percent of the 
national total of $3,002 million. The State total included 45 pri- 
vately financed projects in 20 communities by 33 companies. MCA 
reported that Louisiana had received about $726 million in new 
chemical construction during the past 6 years. 

Continental Oil Co. started constructing a plant at Lake Charles, 
Calcasieu Parish, in March, to manufacture petroleum-derived in- 
dustrial alcohols from ethylene. Planned capacity was 50 million 
pounds a year of straight-chain primary alcohols for use in the manu- 

acture of detergents, plastics, cosmetics, and textiles. The plant, 
as for completion early in 1961, was to cost an estimated $10 
million. 

Hercules Powder Co., Lake Charles, completed its $16 million plant 
with capacity to produce more than 100 million pounds of polypropy- 
lene a year. Polypropylene is a plastic resin used for manufacturing 
film, automobile seat covers, webbing, and molded plastic items. 

Cities Service Co. announced plans to build a multimillion-dollar 
petrochemical plant at its Lake Charles petroleum refinery. Annual 
O of the new facility was to be 120 million pounds of ortho- 
xylene. Basic feed stock for the new plant would be supplied by 
existing units of the refinery. 

Columbia-Southern Chemical Corp. completed an ethylene dichlo- 
ride plant at its Lake Charles facility. The new $1 million plant 
adjoins the firm's chlorine and caustic soda manufacturing operation. 

Petroleum Chemicals, Inc., Lake Charles, expanded its ethylene 
producing capacity from 200 million to 300 million pounds per year. 

American Cyanamid Co., Jefferson Parish, announced further ad- 
ditions to its Fortier plant which will bring the total company invest- 
ment in the New Orleans area to about $110 million. 

Polymer Chemical Division, W. R. Grace & Co., announced plans 
for a 50-percent increase in capacity at its Baton Rouge plant. At 
this plant, a producer of high-density polyethylene plastics, the com- 
pany had just completed additions in December 1959. 

Esso Standard, Division of Humble Oil & Refining Co., completed 
a $16 million production facility for buty] rubber at its Baton Rouge 
petroleum refinery and chemical plant. First shipments of butyl 
rubber were made by barge in October. The company also increased 
its oxo-alcohol capacity at the Baton Rouge refinery to 90 million 
pounds per year. 

General Chemical Division, Allied Chemical Corp., indicated it 
would enter the fluorocarbon field and construct a plant at Baton 
Rouge to produce the new group of plastics. 

At Plaquemine, Iberville Parish, Dow Chemical Co. made first 
shipments of polyethylene in December. The plastic producing fa- 
cilities at the plant were completed in October. 

Shell Chemical Co. in Norco was constructing a $14 million addition 
to its existing petrochemical facilities. Added products were to be 
synthetic glycerin and acrolein. 
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Crown Zellerbach a was constructing a $1.7 million chemical 
plant at Bogalusa, Washington Parish, to produce organic sulfur 
compounds. | 

At Chalmette, Bay Petroleum Co., wholly owned subsidiary of 
Tennessee Gas Transmission Co., was constructing a petrochemical 
plant to produce aromatics for use in manufacturing plastics and 
chemicals. Completion of the unit was scheduled for mid-1961. 


NONMETALS 


Barite.—Crude barite, imported from Arkansas, Missouri, and for- 
eign countries, was ground for use in oil well drilling fluids in three 

lants at New Orleans and one at Lake Charles. Output of ground 

arite decreased 14 percent and shipments decreased 17 percent from 
1959, reflecting less drilling for petroleum and natural gas. 

Cement.—Portland cement, produced in three plants, was 6 percent 
below the 1959 output. The decline was mainly attributed to a 13- 
percent drop in value of construction contracts awarded (table 4) and 
to fewer highway construction pro : 

Clays.—There was an overall 1/-percent decline in production of 
miscellaneous clay. Clay used for lightweight aggregate and cement 
- decreased 6 percent and 42 percent, respectively; clay for heavy clay 

products increased 15 P Again, the loss was attributed to less 
construction during the year. Over 245,000 tons of local clay was 
used to manufacture heavy clay products at 12 brick plants in 11 
po Lightweight aggregate was produced at Alexandria, 
pides Parish; Erwinville, Point Coupee Parish; and north of 
Shreveport, Caddo Parish. 


TABLE 16.—Destination of shipments of portland cement to Louisiana from milis 

Change, percent 

In Louisiana | In United 
States 


-—————— —— e ——emeemmow 


+16 +6 
—11 —6 
+6 +6 
+11 +9 
—10 —7 

TABLE 17.—Miscellaneous clay sold or used by producers 

(Thousand short tons and thousand dollars) 
Year Quan - Value Year Quan- Value 

tity tity 

1951-55 (average) ............. 533 $638 || 1058... eoo uu see ede emer 755 $755 
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—Winn Rock, Inc., formerly Anderson & Dunhan, Inc., 

Winn Parish, mined crude sum for a retarder in portland cement. 

National Gypsum Co. and U.S. Gypsum Co. calcined imported crude 
gypsum and manufactured plaster, lath, and wallboard. 

estwall Gypsum Co.’s new $6 million plant in New Orleans was 

to process about 200,000 tons of imported gypsum a year to produce 

laster, lath, and gypsum board. The plant, on the new Mississippi 

iver-Gulf outlet, was completed late in 1960. 

Lime.—In October, U.S. Gypsum Co. began operating a new lime 

lant adjacent to its gypsum manufacturing plant, on the Inner Har- 

r Navigation Canal at New Orleans. The $1.5 million plant pro- 
duced quicklime and hydrated lime from clam shell d m Lake 
e DATUR HE A 10- by 250-foot rotary kiln was to calcine the 

ell. 

Pelican State Lime Corp. began commercial operation in March 
of a new lime manufacturing plant east of Morgan City, St. Mary 
Parish. The $1.5 million plant was designed to make 150 to 175 tons 
daily of quicklime from oyster shell dredged from a State lease in 
Vermilion Parish. 

Nitrogen Compounds.— Air Reduction Sales Co. completed its $2 mil- 
lion plant at the old Ronaldson airport near Baton Rouge. "The plant 
had a daily production capacity of 30 tons of liquid oxygen, nitrogen, 
and argon for industrial uses. 

Selt.—Output of salt decreased slightly in quantity from 1959, al- 
though the value increased over $1 million. A detailed study of 66 
salt domes in south Louisiana was published by the New Orleans 
Geological Society.’ 

Freeport Sulphur Co. purchased rights to produce brine from the 
salt dome beneath its Grand Isle sulfur mine. The company per- 
fected a process which uses salt water rather than fresh water in the 
Frasch process of recovering sulfur from underground deposits. 

Morton Chemical Co. began constructing a new $3.4 million plant 
to replace older facilities at Weeks Island. The plant will manu- 
facture sodium sulfate and muriatic (hydrochloric) acid. 

Sand and Gravel.—Production of over 14 million tons of sand and 

vel—10 percent less than in 1959—reflected the decline in construc- 
tion activity. Washed sand and gravel was 13.3 million tons, or 95 
percent of the total. Sand use was as follows: Building sand, 44 
Pen paving sand, 43 percent; other construction sand, 8 percent ; 

] sand, 3 percent; railroad ballast, blast sand, engine sand, an 
miscellaneous, 2 percent. Gravel use was as follows: Paving gravel, 
57 percent; building gravel, 35 pone other construction gravel, 4 
percent; fill gravel, 3 percent; all other uses, 1 percent. There were 
69 producers of sand and gravel in 22 parishes. 


TABLE 18.—Salt sold or used by producers 
(Thousand short tons and thousand dollars) 


Quantity! Value 


3, 442 $18, 960 
4, 807 20, 918 
4, 792 21, 959 


i45 Salt Domes of South Louisiana, New Orleans Geol. Survey, New Orleans, La., July 1960, 
pp. 
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TABLE 19.—8Salt production, by types 


(Thousand short tons and thousand dollars! 


1957 1958 | 1959 1960 


Quan- | Value Quan- Value 


TABLE 20.—Sand and gravel sold or used by producers 


(Thousand short tons and thousand dollars) 
— —————— S AA 


Commercial Government-and-con- | Total sand and gravel 
tractor 
Yes 
Quantity Value Quantity Value | Quantity j Vane 

AIR MEAR EIOS on NISI. a AI 
IE saa MM 6, 134 $7, 873 246 ge | ener! gw 
B WEIL A 14 820 18, 555 254 M | IR 74! Je ng) 
Soa, e do 12, 477 14. 0539 112 m 1227s 15.75 
A ONE 14, 810 16. v2 451 ja 13 £1 17.11? 
ri. IÓN 15. 555 19, SOs 547 ais | M. I Jul 
ir ig sos na Boece 13, 035 18, 90 3M 116 | 14, 5i» | 1116 


t evens-Ilinois Glass Co., Toledo, Ohio, began constructing a $ 
T. glass container plant on a 24-acre site on the Inner Harbor 
>Misocicion Canal near New Orleans. The plant. scheduled to be 
m retel in July 1961, will require 55,000 tons of raw material to 
Tee Yu tons of bottles and jars per year. 

zaze —Most of the stone production was shell (clam and orser). 
A ma. amount of miscellaneous stone was produced in Winn Pars 
cara. an adequate supply of stone, Louisiana reiies on sie 151 
asr.” ae. Shell (almost pure calcium carbonate’ meets the brr 


wf + 2er ml specifications. Concrete aggregate and mad ornami 
tet 22 percent of the output; cement, 17 percent: lime. $ perez: 


p 73i 5er, rubber filler, and mineral food. 1 percent. "- 
31.217 —Suipments of Frasch sulfur reached a new recor hui m 


266. Toe revival of sulfur sales to the steel industry irgz--—— 
AY 215%) added to the excellent demand estab.isned fv soi ACT 
mt ear lng industries as fertilizers, chemicals, paip paren Io 
merta and mayon. Production of Frasch suifur. won caza i: 
secar Lover 1959, more than met the demand, and iie Soen 2 
renee far, fir was stockpiled. 


+0 words first offshore sulfur mine—in the Gul? cf Mixon tea? 


Crit J: .2--+*arted commercial production on Avril 14. Tes 
vo er Far.l.ty had a capacity of 4.500 tons of me ten ez far li TES 
wiv srr cor^ nd to storage tanks on Grand Isle by a 8 m © oa y moe 

“saree Sulfur Co. reported that its new miiir Toe £ 2E 
Zeta ovas Syene) in operation late in the vear. To mite tpt HOS 

acerca reeonditioned its barge-mounted plazi. usel tik 
WO o8 er eter] Day Ste. Elaine deposit. The Lake Pero si 


wee a wart Y miles southwest of New Orleans or ue mst: 
ocn fo re Wy of Mexico. 
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TABLE 21.—Sulfur produced and shipped from Frasch mines 


(Thousand long tons and thousand dollars) 


Shipments Shipments 
Year Produc- Year Produc- 
tion tion 
Quantity Value Quantity| Value 
1951-55 (average)... 1,710 1,628 $41,625 10553 5 ce 2. 055 2, 023 $47. 651 
I AA 2, 429 2, 239 59, 330 NAAA 2, 035 2. 252 52, 779 
TO NN 2,125 | 2156 | 52,690 || 1960......-......... 2,264 | 2256 | 52.639 
METALS 
Aluminum.—Kaiser Aluminum Chemical Corp. produced alumina 
at 1ts Gramercy and North Baton Rouge plants. umina from the 


two plants was transported downstream to the firm's aluminum works 
at Chalmette for reduction to primary aluminum. In November 
Kaiser announced plans for a $700,000 plant to produce activated 
alumina in a uniform spherical shape at the Baton Rouge alumina 
works. Completion was scheduled for the second quarter of 1961. 
The corporation also announced plans to erect a $1.4 million aluminum 
fluoride plant at Gramercy. Construction, to start about mid-1961, 
was to be completed by the third quarter of 1962. 

On March 4, the Kaiser aluminum reduction plant at Chalmette 
returned to full production by reactivating its ninth potline; however, 
on August 6, one potline was shut down; a second was closed on 
October 2, and a third on November 13. 

Ships carrying bauxite to the adjacent Ormet Corp. alumina plant 
were unloaded at the Burnside Bulk Marine Terminal, 30 miles south 
of Baton Rouge on the Mississippi River. The terminal also was used 
ud load barges with alumina for shipment up the Mississippi and Ohio 

ivers. 

Iron Ore.—At the Burnside Marine Terminal, foreign iron ore was 
transferred from ocean ships to barges for shipment to steel mills in 
the St. Louis and Chicago areas. 

Nickel-Cobalt.—The Freeport Nickel Co. nickel-cobalt refinery at 
Port Nickel was shut down us the year because it could no longer 
be supplied with nickel-cobalt sulfide concentrate from Cuba—its only 

source. Moa Bay Mining Co., Freeport Nickel Co. subsidiary and 
producer of nickel-cobalt sulfide concentrate at its mining and ore- 
concentrating facilities in Oriente Province, Cuba, was shut down 
April 1 due to unfavorable tariffs imposed by the Cuban Government. 


REVIEW BY PARISHES 


Minerals were produced in all but 2 of the 64 parishes. Mineral 
fuels were produced in 55 parishes, other minerals in 41 parishes. 
Five parishes reported mineral production valued at over $100 million 
(three in 1959) : Plaquemines, $391 million; Terrebonne, $193 million; 
Lafourche, $182 million; St. Mary, $119 million; and Cameron, $109 
million. Four parishes reported production valued between $50 and 
$100 million (six in 1959) : Acadia, $90 million; Iberia, $83 million; 
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Vermilion, $77 million; and Jefferson, $65 million. Forty-one other 
parishes produced minerals valued at over $1 million each. 

Acadia.—Exploratory drilling of 29 wells for petroleum and natural 
gas proved 24 percent productive, and of 96 development wells drilled, 
66 percent were productive; also, 215 crew-weeks were spen 


physical prospecting. The 
natural gas liquids, output o 


arish ranked first in the production a 
which was valued at $21. 


million. At 


Rayne, nat liquids were recovered at the No. 19 Toca plant 
of Texas Natura Gasoline Corp. and by the plant of LaGloria Oil € 
TABLE 22.—Value of mineral production in Louisiana, by parishes’ 

Parish 1959 1960 Minerals produced in 1960 ín order of value 
Acnadía........... l.l... $70, 754, 658 $90, 319, 953 | Petroleum, natural gas, natural gas liquids. 
Allen... .-.----- 7,720, 339 8, 845, 134 Do. 

Ascension............... 1, 256, 907 1, 748, 880 | Petroleum, natura] gas, salt. 

Assumrntion...........- 16, 892, 480 19, 278, 463 | Petroleum, natural! gas. 

A voyelles..............- 2, 069, 976 1, 880, 475 | Petroleum, natura! gas liquids, natura] PME 

uregard............. 16, 654, 220 17, 126, 853 beer natural gas, natural gas liquids, 

san grave 

Bienville. . ............. 6, 563, 7, 633, 509 | Natural gas, petroleum, clays. 

Bossier. .........-...... 31, 304, 932 30, 352,809 | N atural gas, e natural gas liquids, 
sand and grav 

Caddo.................. 34, 581, 817 33, 101, 954 | Petroleum Ei gas, natural gas liquids, 
sand d and gravel, clays. 

Calcasieu............... 40, 380, 574 43,016, 899 | Petroleum, natural gas, cement, natural gas 
liquids, sultan tt nme, d clays. 

Caldwell................ 312, 719 535, 947 | Natural gas, petrol 

Cameron. .............. 103, 068, 550 108, 698, 945 | N Mund gas, Detroleun: natural] gas liquids, 

Catahoula.............. 3, 979, 715 5, 332, 550 | Petroleum, sand and gravel, natural gas. 

Claiborne............... 24, 472, 128 25, 887, 364 | Petroleum, natural gas, natural gas liquids. 

ConoordÍa...........--- 14, 698, 106 14, 640, 903 Do. 

De Soto. ............... 10, 536, 310 11, 207,021 | Natural gas, petroleum, natural pt | picem 

East Baton Rouge...... 12, 087, 018 13, 904, 742 | Cement, lime, petroleum, 
natural gas, clays, natural gas liquids. 

East Feliciana.......... (2) (3) Sand and gravel. 

Evangeline............. 10, 973, 554 10, 538, 150 | Petroleum, natural gas, natural gas liquids, 
sand and gravel. 

Franklin................ 2. 762, 866 2, 569, 871 | Petroleum, natural gas. 

O NA 1, 080, 060 794, 541 | Petroleum, sand and gravel. 

Iberlá. AA 63, 201, 456 82, 564,019 | Petroleum, natural gas, salt, natural gas 
liquids, clays, sana and gravel. 

Therville............--.- 24, 594, 371 26, 360, 906 | Petroleum, natura) gas, salt. 

Jackson..............-.- 27, 882 36, 470 | Natural gas. 

Jeflerson......--.--.--.- 57, 960, 009 65, 349, 365 pero enm; natural gas, natural gas liquida, 

Jefferson Davis. ........ 43, 941, 348 41,263,656 | Natural gas, petroleum, sand and gravel, 
natural gas liquids. 

Lafayette............... 4, 280, 236 4,015, 414 | Natural gas, petroleum, clays. 

Lafourche.............. 163, 122, 021 182, 042, 789 Pee Natural gas, sulfur, natura] gas 

quids 

La Salle. .....---------- 16. 650, 787 17, 265, 039 | Petroleum, natural gas, sand and gravel 

Lincoln................. 18, 551, 115 21,312, 087 | Natural gas, natura] gas liquids, petroleum, 
sand and gravel, clays. 

Livineston.............- 507, 323 286,059 | Petroleum, sand and gravel, natural gas. 

Madison................ 1, 312, 945 1, 253, 816 Petroleum, natural gas, 

Morehouse.............. 1, 344.057 1,496, 798 | Natural gas, petroleum, 

Natchitoches........... 332, 397 372,878 | Petroleuni, clsys, natural gas. 

Orleans................. 9, 130, 161 (2) Cement, shell, lime, 

Ouachita...... l.l ll... K, 388, 520 8. 991, 109 | Natural gas, sand and gravel, petroleum, clays. 

Plaquemines............ 365, 03, 061 391, 096, 358 Pr gonm, sulfur, natural gas, natural gas 
iquids. 

Pointe Coupee.......... 7, 392, 081 7, 534, 889 Fen naturse] gas, natural] gas liquids, 
clays, 

Rapides................ 2, 280, 281 1, 931, 306 | Sand and gravel, petroleum, clays, natura! gas. 

Red River.............. 896, 954 859,560 | Petroleum, natural gas, sand and gravel. 

Richland............... 15, 877, 538 16, 213, 465 | Petroleum, natural gas liquids, natural gas. 

Sabine. eo cuo ico r.i 506, 798 509, 280 | Petroleum, natural gas. 

8t. Bernard............. 639, 043 2, 818, 381 | Natural gas liquids, petroleum, natural gas. 

8t. Charles............. 30, 224, 651 34,611,578 | Petroleum, natural gas, natural gas liquids. 

8t. Poena PEE EE 3 (?) Sand and gravel. 

8t. James. .............. 4, 359, 165 4, 400, 733 | Petroleum, natural gas, 

8t. John t the Baptist.... 2, 504, 692 3, 660, 187 | Petroleum, natural gas, shell. 


Bes footnotes at end of table. 
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TABLE 22.—Value of mineral production in Louisiana, by parishes '—Continued 


Parish 1960 Minerals produced in 1960 in order of value 
8t. Landry............. ; $39, 464, 336 | Petroleum, natural gas, natural gas liquids. 
St. Martin.............. , 311, 46, 739. 480 | Petroleum, natura] gas, salt, natural gas liquids. 
AN IA On 102, 636, 201 118, 885,616 | Petroleum, natural gas, natural gas liquids, 
shell. 
Bt. Tammany.......... 605, 077 2, 098, 451 e sand and gravel, natural gas, petroleum, 
clays. 
Tangipahos............. 912, 823 541,846 | Band and gravel, petroleum, clays. 
Tensas.................. 12, 231, 195 14, 728, 770 | Petroleum, natural gas liquids, natural end 
Terrebonne ?............ 173. 903, 332 rer natural gas, natural gas liquids, 
sulfur. 
Union... sure rose 7, 142, 108 Natural gas, petroleum, 
Vermilion............... 72, 379, 849 Natural n petroleum, natural gas liquids, 
Washington............ 1,211,186 Sand and gravel. 
Webster. ............... 31, 598, 615 Petroleum, natural gas, natural gas liquids, 
sand and gravel. 
West Baton Rouge..... 951, 689 Petroleum, natural gas. 
est Mist aio 318, 919 Natural gas. 
West Feliciana.......... (3) Sand and gravel. 
Sot o PTR eee 1, 889, 327 , 190, Petroleum, salt, stone, gypsum, natural gas. 


1 East Carroll and Vernon Parishes not listed because no production was reported. 
cane withheld to avoid disclosing individual company confidential data; included with ““Undistrib- 
u 9? 


3 Terrebonne Parish sulfur shipments included with Plaquemines Parish. 
4 Revised figure, 


The Runnels Gas Products Co. announced a $7 million expansion 
of its Tepetate plant. Scheduled to be completed by January 1961, 
the new facilities were to produce butane, isobutane, propane, and 
ethane components. At its Rayne processing plant, Union Texas 
Natural Gas Corp. installed two large absorbing towers. Petroleum 
and natural gas also were produced in the parish. 

Ascension.—The Burnside Marine Terminal unloaded bauxite from 
South America for Ormet Corp. and loaded alumina onto barges for 
shipment up the Mississippi and Ohio Rivers. The terminal also 
was used to transfer imported iron ore from ocean ships to barges 
for shipment to steel Fl in the St. Louis and Chicago areas. At 
Geismar, Wyandotte Chemical Corp. operated its caustic soda and 
chlorine plant. Part of a $13 million system of plants for processing 
natural gas from southwest Louisiana was put on stream late in 1960. 
The recovered raw liquids from these plants were delivered by pipe- 
line to Geismar, where the Riverside fractionating plant (jointly 
owned by Union Oil Co. of California and the Goliad Corp.) sepa- 
rated these liquids into petrochemical charge stocks—propane, isobu- 
tane, normal butane, and natural gasoline. 

Esso Standard, Division of Humble Oil & Refining Co., began a 
sixth storage well to increase underground storage facilities of plant 
liquids in the Sorrento salt dome formation. When completed in 
July 1961, the new well will have storage capacity for 350,000 barrels 
of propane. Total storage capacity at Sorrento will be raised to 1.8 
million barrels. 

Borden Co. and U.S. Rubber Co. announced pe to erect a $50 mil- 
lion complex of chemical plants to convert hydrocarbons into numer- 
ous chemical products. One of these plants, a joint venture known as 
Monochem, Inc., will use hydrocarbons such as natural gas or low- 
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flash point liquid fuel to produce acetylene and vinyl chloride mono- 
mer. The plant, to be completed in 1962, will be located near Geismar. 

Beauregard.—Exploratory drilling in the parish resulted in discovery 
of three oilfields—Buckston Marsh, Righthand Creek, and Brushy 
Creek. Petroleum, natural gas, and sand and gravel were produced; 
natural gas liquids were recovered at the Shoats Creek plant of Sun- 
ray Mid-Continent Oil Co. 

Bossier.—Sunray Mid-Continent Oil Co. operated its Benton and 
Sarepta natural gasoline plants. Natural gas, petroleum, natural gas 
liquids, and sand and gravel, in order of value, were produced. 

Caddo.—Caddo Parish again ranked first in total number of oi] and 
gas wells drilled—283 wells in 1960, compared with 437 in 1959. 

Caddo Light Aggregate Co., Inc., a subsidiary of Bayou State Oil 
Corp., produced ji htweight aggregate at its plant northwest of 
Shreveport. Clay from a nearby open pit was used as raw material. 
Crude petroleum, natural gas, natural gas liquids, sand and gravel, 
and clay, in order of value, were produced. 

Caleasieu.—Lake Charles Industrial Complex, comprising over a 
dozen large plants, built to facilitate production an porani of 
crude petroleum, natural gas, natural gas liquids, cement, sulfur, 
lime, and salt, was one of the most important in the State. Explora- 
tory drilling in the parish opened two more oilfields—North Hayes 
and South Bon Air. 

Gulf States Utilities Co., West Lake, completed the third unit 
recta capacity) at its Roy S. Nelson generating station 
in April. 

Continental Oil Co. announced a $2 million construction program 
to increase processing capacity from 100 million to 150 million cubic 
feet of natural gas per day at its Lake Charles natural gasoline plant. 
Completion was scheduled for January 1961. The company also was 
constructing a $10 million petrochemical plant to manufacture petro- 
ee industrial alcohols formerly produced from natural fats 
and oils. 

Cities Service Co. announced plans to build a multimillion-dollar 
petrochemical plant on existing property of the Cities Service Refin- 
ing Corp. plant. Annual capacity of the new facility will be 120 mil- 
lion pounds of ortho-xylene. Existing units of the refinery will 
supply the basic feed stock for the new plant. 

Petroleum Chemicals, Inc., expanded its ethylene producing capac- 
ity to 300 million pounds per year. 

Hercules Powder Co. completed a $16 million plant having an 
annual capacity of more than 100 million pounds of polypropylene. 
Columbia-Southern Cheniical Corp. completed an this lee dichloride 
plant adjoining its chlorine and caustic soda manufacturing facilities. 

Cameron.—Cameron Parish ranked fifth in total value of mineral 
production and first in value of natural gas. Completion of CATC 
group's $1.3 million adsorption-type ol plant at Grand Chenier 
was reported by Continental Oil Co., operator. The group includes 
Continental Oil Co., Atlantic Refining Co., Tidewater oil Co., and 
Cities Service Co. The plant, with an initial capacity of 175 mil- 
lion cubic feet of gas daily, processed gas from the group's East and 
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West Cameron fields. The Deep Bayou oilfield and Blue Buck Point 
and Smith Ridge gasfields were discovered. 

Catahoula.— Petroleum, sand and gravel, and natural gas were pro 
duced. Five oilfields were discovered—California Bayou, Wallace 
Lake, Utility, South Utility, and Boltners Brake. 

Claiborne.—Petroleum, natural gas, and natural gas liquids were 
produced. Lick Creek and Oaks oilfields were discovered. 

Concordia.—Three oilfields, Lower Sunk Lake, Moro, and Whites 
Bayou, were discovered. Petroleum, natural gas, and natural gas 
liquids were produced. 

DeSoto.—Drilling for petroleum and natural gas in DeSoto Parish 
continued. The total of 124 holes drilled (176 holes in 1959) proved 
31 oil wells and 26 gas wells. Test drilling resulted in discovery 
of the Catuna gasfield and the Brushy Bayou oilfield. 

East Baton Rouge.—Construction of new facilities and expansion of 
existing facilities again was reported in the Baton Rouge area which 
contains one of the State's largest industrial complexes. Kaiser 
Aluminum $ Chemical Corp. processed Jamaican bauxite into alu- 
mina at its North Baton Rouge plant. Polymer Chemicals Division, 
W. R. Grace & Co., announced plans to increase capacity by 50 per- 
cent at its Baton Rouge plant which produces high-density poly- 
ethylene plastics. Esso Standard: Division of Humble Oil & 
Refining Co.—operator of the world's largest petroleum refinery— 
completed its $16 million production facilities for butyl rubber. 
First shipments of butyl rubber were made in October by barge. 
The company also increased oxo-alcohol capacity at its Baton Rouge 
refinery to 90 million pounds a year. 

General Chemical Division, Allied Chemical Corp., indicated it 
would enter the fluorocarbon plastic field and construct a plant at 
Baton Rouge to produce the new group of plastics. Clay was mined 
by Acme Brick Co. for manufacture of brick. Ideal Cement Co. 
produced portland, high-early-strength, and masonry cements from 
shell which was barged up the Mississippi River. The Sardine Point 
oilfield was discovered. 

Evangeline.— Petroleum, natural gas, and sand and vel were 
produced. Natural gas liquids were recovered by the Ville Platte 
plant of Continental Oil Co., and by the Mamou and Pine Prairie 
plants of Socony Mobil Oil Co. The Fenris oilfield and North Savoy 
gasfield were discovered. 

Iberia.—Iberia Parish ranked first in salt production; more than 
a third of the salt came from three large mines. Petroleum, natural 
gas, natural gas liquids, clay, and sand and gravel also were 
produced. The South Lake Sand gasfield was discovered. 

Iberville.— Petroleum, natural gas, and salt were produced. The 
West Rosedale gasfield and Bayou Jacob and Pat Bay oilfields were 
discovered. Dow Chemical Co. made initial shipments of polyethyl- 
ene in December from newly expanded facilities at Plaquemine. The 
plastic producing facilities were completed in October. 

Jefferson.—In April, Freeport Sulphur Co. began producing sul- 
fur from its $30 million Grand Isle mine, seven miles offshore. The 
deposit, one of the largest known, was discovered by Humble Oil & 


470 MINERALS YEARBOOK, 1960 


Refining Co. Freeport Sulphur Co. purchased rights to mine brine 
from the salt dome under the Grand Isle mine. The company uti- 
lized salt water in the Frasch process to mine sulfur. Because the 
mine was highly automated, water used in the process had to be con- 
stant in its mineral and salt content to assure continuous service. 
Water from the Gulf of Mexico in this area was not suitable. Jef- 
ferson Parish, with petroleum output valued at nearly $60 million, 
ranked fifth. Natural gas, natural gas liquids, and shell also were 
produced. The Bayou Segnette oilfield was discovered. 

Workers at the American Cyanamid Co. Fortier plant ended an 
85-day strike on November 21. The company announced plans for a 
$300,000-expansion program to augment an expansion completed in 
1959. 


Lafourche.—The parish ranked third in total value of minerals pro- 
duced, second in crude oil produced, and fifth in natural gas output. 
Exploratory drilling by Sohio Petroleum Co. resulted in the discovery 
of the Choctaw School gasfield near Thibodaux. Other discoveries 
were the Point Chicot and Bayou Poignard gasfields. Natural gas 
liquids were recovered by the Lan plant of Socony Mobil Oil 


O. 

Freeport Sulphur Co. used the Frasch process to mine sulfur at 
its Chacahoula mine. 

La Salle.—Petroleum, natural gas, and sand and gravel were pro- 
duced. Exploratory drilling resulted in discovery of the Bayou 
Castor gasfield and the Searcy oilfield. 

Lincoln.—Lincoln Parish, with three natural gasoline plants, ranked 
second in recovery of natural gas liquids; output was valued at nearly 
$10 million. Natural gas, petroleum, and sand and gravel also were 
produced. Filtrol Corp. mined bentonite clay to be used for filtering 
and bleaching. 

Orleans.—New Orleans Public Service, Inc., continued construc- 
tion of the 230,000-kw. generating unit at its Michoud Station. The 
installation, estimated to cost over $24 million, was scheduled for 
operation in the spring of 1963. Cement, shell, and lime were pro- 
duced. Most of the barite ground in the State was from imported 
ores and was processed in Orleans Parish by three companies. Alatex 
Construction Service, Inc., expanded crude perlite from Western 
States for use in acoustical plasters and as a concrete aggregate. 

In October, U.S. Gypsum Co. completed a $1.5 million lime plant 
in New Orleans, to manufacture quicklime and hydrated lime. The 
plant was on the Inner Harbor Industrial Canal adjacent to the com- 
pany gypsum products plant. Raw material for the das was shell 

Sor from Lake Pontchartrain by local firms and barged to the 

ant. 

Bestwall Gypsum Co. built a $6 million gypsum lath and plaster 
products plant near New Orleans. 

Owens-Illinois Glass Co. broke ground July 20 for a new $3 million 
aol ED glass container plant on the Inner Harbor Industrial 

anal. 

Ouachita.—Natural gas, sand and gravel, petroleum, and clay, in 
order of value, were produced during the year. 
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Plaquemines.—The total value of mineral production increased from 
$365 million (revised) in 1959 to $391 million in 1960—highest in 
the State. The parish ranked first in production of crude petroleum 
and sulfur and fourth in natural gas production. Geophysical pros- 
pecting amounted to 187 crew weeks. The parish ed second in 
total number of oil and wells drilled—270 wells (223 in 1959). 
South Adams Bay oilfield was discovered onshore. The parish had 
vast onshore and offshore reserves of petroleum and natural 

Shell Oil Co. announced plans for building a natural gasoline and 

ropane recovery plant at the mouth of the Mississippi River on 

uthwest Pass. e plant was to utilize a low-temperature refrig- 
eration and absorption process to extract about 725 barrels of natural 
gasoline and 400 barrels of propane daily, liquids not recovered pre- 
viously from gas in the firm’s South Pass Blocks 24 and 27 oilfields. 

One of the biggest sales of producing property in the history of 
the Louisiana oil and gas industry was completed when Tennessee 
Gas Transmission Co. paid Pan American Petroleum Co. more than 
$150 million for 10 leases in the Bastian Bay area of Plaquemines 
Parish. The properties included 11 procnane gn wells and 13 pro- 
ducing oil wells in which Pan American ha pci interest, 
and 1 oil well and 2 gas wells in which Pan American held part 
interest with other companies. 

At yearend, U.S. Oil of Louisiana and Socony Mobil Oil Co. were 
drilling the deepest test ever attempted. The S-1 Louisiana Land 
& Exploration Co. well, aimed at 26,000 feet in the Lake Washington 
field, Plaquemines Parish, was expected to cost $1.75 million. 

Timcoat Corp. produced rubberized asphalt mastic for marine pipe- 
line coating. 

Rapides.—Seven commercial sand and gravel prune operated. 
Paving gravel was produced by contract for the National Forest 
Service. Clay was mined for producing lightweight aggregate by 
Louisiana Lightweight Aggregate Co. and for structural clay prod- 
ucts by Acme Brick Co. Crude petroleum and natural gas were 
produced. 

Red River.—Petroleum, natural gas, and sand and gravel were pro- 
duced. Exploratory drilling resulted in discovery of Bayou Pierre 


gasfield. 

Richland.— Petroleum, natural gas liquids, and natural gas, in order 
of value, were produced. 

St. Bernard.— Natural gas liquids were recovered by two plants. Pe- 


troleum and natural gas were produced. 

Kaiser Aluminum & Chemical Corp. processed Jamaican bauxite to 
alumina at its Gramercy plant, then recovered the aluminum at its 
Chalmette reduction plant. On March 4, the Kaiser Chalmette alumi- 
num works resumed full production by reactivating its ninth potline. 
Production had been curtailed since November 1959. However, one 
potline was shut down on August 6, a second on October 2, and a 
third on November 13. 

At Chalmette, Bay Petroleum Co., wholly owned subsidiary of 
Tennessee Gas Transmission Co., began constructing a petrochemical 
plant to produce aromatics for use in plastics and chemicals, and as 
solvents. The unit was expected to be completed about mid-1961. 
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St. James. —Kaiser Aluminum & Chemical Corp. produced alumina 
at Gramercy. Late in the year, the firm announced plans to construct 
a $1.4 million aluminum fluoride plant at its Gramercy works. 
Production of natural gas increased and that of petroleum decreased. 

St. John the Baptist. —Exploratory drilling led to discovery of the 
Frenier oilfield. Petroleum, natural gas, and shell were produced. 

St. Landry.—St. Landry Parish ranked fifth in recovery of natural 
gas liquids; four recovery plants operated. Petroleum and natural 

as also were produced. Exploratory drilling led to discovery of the 
Chataighisr oilfield and the Veltin gasfield. 

St. Mary.—St. Mary Parish ranked fourth in total value of minerals 
and in petroleum production, and also produced appreciable quantities 
of natural gas, natural gas liquids, and shell. 

The Central Louisiana Electric Cooperative (CLECO) gasoline 

lant near Jeanerette extracted natural gasoline, butane, and propane 

rom natural gas. Geophysical prospecting totaled 184 crew weeks 
during the year. The Eugene Island Block 100 oilfield was dis- 
covered offshore. 

Tangipahoa.—Appreciable quantities of sand and gravel and miscel- 
laneous clay were produced. Discovery of the Wilmer oilfield near 
Amite by North American Oil Co. of New Jersey, made the parish 
an oil producer for the first time. 

Tensas.—Petroleum, natural gas liquids, and natural gas were 
produced. 

Terrebonne.— Terrebonne Parish ranked second in total value of 
minerals produced, second in natural gas production, third in the 
number of wells drilled for exploration and development of petro- 
leum and natural gas, and third in oil production. Exploratory 
drilling resulted in discovery of the South Sunrise and South Chauvin 

sfields onshore, and Ship Shoal Area Block 169 offshore. Freeport 
Sulphur Co. began mining sulfur from its new Lake Pelto mine in the 
fall. The company’s unique barge-mounted plant, formerly used at 
the Bay Ste. Elaine site, was refitted for use at the Lake Pelto mine. 
Natural gas liquids were recovered by four plants—Shell Oil Co. (two 
plants), Texaco, Inc., and Tidewater Oil Co. 

Vermilion.—Vermilion Parish ranked third in value of natural gas 
and sixth in value of natural gas liquids. Exploratory drilling i 
covered the Cossinade oilfield and the South Perry, Kaplan, and 
North White Lake gasfields onshore, and the South Marsh Island 
Block 23 gasfield offshore. All were gaged as high potential pro- 
ducers of natural gas and petroleum. 

Southeast of Abbeville. Phillips Petroleum Co. put into operation 
a joint-interest Vermilion natural gasoline plant to process nearly 45 
million cubic feet of natural gas per day from the North Erath field. 
Plant products consisted of propane, butane, LP gas mixtures, and 
natural gasoline. At Cow Island, Union Oil Co. of California and 
the Goliad Corp. installed part of a $13 million system of plants 
and pipeline. At the Union Oil Co. plant, raw natural gas liquids 
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were extracted from natural gas and delivered by pipeline across the 
Atchafalaya Basin barrier to a terminal and processing plant at Geis- 
mar in Ascension Parish. 

Webster.— Webster Parish ranked third in the value of natural gas 
liquids recovered. Petroleum, natural gas, and sand and gravel a 
were produced. 

Winn.—Exploratory drilling resulted in the discovery of the Salt 
oilfield. Petroleum, salt, stone, gypsum, and natural gas, in order of 
value, were produced. 
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Tis VALUE of mineral production in Maine set a new record in 
1960—$13.6 million, 3 percent above 1959. The output of clays, 
sand and gravel, stone, masonry cement, and mica was ter 
than in 1959. Greater roadbuilding activity was the pare factor 
for a record tonnage of sand and gravel. However, feldspar and port- 
land cement output declined. 

Maine’s mineral resources were being intensively studied by Federal, 
State, and private agencies. Field and airborne surveys were con- 
tinuing for metals and nonmetals. About $500,000 was spent in 1960 
by mining companies, and Federal and State agencies in exploration 
surveys for nickel, copper, asbestos, diatomaceous earth, slate, colum- 
bite, beryl, and magnetic anomalies. Possible asbestos deposits were 
ee by diamond drilling in greenstone rock in northwestern 

aine. 

The Maine Geological Survey had 12 field mapping parties through- 
out the State and during 1960 completed a geological-geophysical- 
geochemical study of a Penobscot County zone of magnetic anomalies, 
the results of which were to be published in 1961. Gravity studies in 
northwestern Maine and geochemical field research were undertaken 
by the Federal Geological Survey, and an extensive study of pegmatitic 
beryl was initiated by the Federal Bureau of Mines. 

Two publications treating Maine minerals and mineral locations 
were issued during the year.* Both of these releases listed mineral oc- 
currences; the second gave detailed directions on how to reach the 
locations. 

Legislative and Government Programs.—Beryl and mica were pur- 
chased for the strategic minerals stockpile through the General 
Services Administration a urchase depots at Franklin, N.H. 
(beryl and mica), and Spruce, é (mica). 


2 Commodity-industry analyst, Bureau of Mines, Pittsburgh, Pa. 

? Statistical clerk, Bureau of Mines, Pittsburgh, Pa. 

3 En ne np and Mining Journal, vol. 162, No. 6, June 1961, pp. 313, 315. 

* Maine Geological Survey, Maine Mineral Collecting: Auzusta, Maine, 1960. 

Morrill, Phil and Others, Maine Mines and Minerals: Vol. 1, Western Maine, 1960, 
82 pp. ; vol. 2, Eastern Maine, 1960, 82 pp. 
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TABLE 1.—Mineral production in Maine’ 


1959 1960 
Mineral 
Quantity Valve Quantity Value 
(thousands) (thousands) 
Beryllium  ooncentrates—short tons, gross weight.. 3 $2 (3) (2) 
CliyS MES E thousand short tons.. 24 26 4) $59 
Gom stöNéS AAA A hes ee bee es (3) 10 (3) 15 
Mica: 
BORD. A A eee wes short tons... 157 4 171 6 
o GEM CR REO NT: pounds.. 22, 367 237 26. 842 275 
Sand and gravel.................. thousand short tons. . 9, 452 3.614 9, 833 3, 892 
BIOne lic ceu A LAE E do.... sly 2.76 1, 012 3,851 
Value of items that cannot be disclosed: Cement (na- 
sonry and portland), feldspar, peut (1959), and values 
indicated by footnote 2.............- LLL LL cL LLL ccu ]- eee ee EN AA 5, 690 
Total Male. oa il Mss Mu Le 13, 278 |............ 13, 648 


B t proton as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 

2 Figure withheld to avoid disclosing individual company confidenti«l data. 

3 Weight not recorded. 

4 Total adjusted to eliminate duplicating value of stone. 
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FIGURE 1.—Total value of mineral production in Maine, 1930-60. 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Cement.—Because of lower demand, production of pene cement 
decreased 16 percent; however, the average value per barrel remained 
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about thesame. Dragon Cement Co., a division of American-Marietta 
Co., at ‘Thomaston, Knox County, was the only cement-producin 
plant in Maine. A 4-percent wage increase took effect May 1. Genera 
use, moderate-heat, and high-early-strength cements were produced 
at its 2,050,000-barrel wet-process plant. Masonry cement showed a 
moderate gain in output over 1959. The New England States, pri- 
marily Maine and Massachusetts, consumed most of the portland 
cement and all of the masonry cement produced. A small quantity of 
portland cement was exported. Most of the portland cement was 
shipped in bulk in railroad cars and trucks. Portland cement consum- 
ers by classification according to use, in order of total consumption of 
cement, were: Ready-mix concrete companies, building-material deal- 
ers, and concrete-product manufacturers. 

Clays.—Production of clays rose to over 41,000 short tons valued at 
nearly $50,000; tonnage increased nearly two-thirds and value almost 
doubled. New and improved machinery, including new kilns, and an 
active demand for housing contributed to the augmented clay output. 
Common or miscellaneous clay was used in making building brick. 
Eight clay mines were supplying adjacent brick-manufacturing plants, 
two in Androscoggin County, four in Cumberland County, and one 
each in Franklin and York Counties. The principal producers were 
Morin Brick Co., Androscoggin County, and LaChance Brothers 
Brick Co., Cumberland County. i 

Tests on clays from the Farmington (Franklin County) area and 
from localities in southwestern Maine indicated their suitability for 
commercial lightweight aggregate. Physical, chemical, and thermal 
tests were made on about 100 samples. | 

Feldspar.—Output of crude feldspar dropped 14 percent to the 
lowest pointsince 1944. Foreign china imports, lower ceramic activity, 
and increased competition from other ceramic raw materials were con- 
tributing factors. Average value per ton also decreased to $6.09 from 
$6.31 in 1959. Over 90 percent of the feldspar sold was mined in 
Oxford County, and the balance was mined in Sagadahoc County. 
Producers! reports and purchases by feldspar grinders indicated out- 
put by six producers at nine mines in Oxford County and five mines 
1n Sagadahoc. | 

Two companies crushed or ground feldspar, one at Topsham, 
Sagadahoc County, and the other at West Paris, Oxford County. The 
ens at Topsham crushed feldspar for poultry grit for use in Maine. 

he Oxford mill ground feldspar largely for ceramic purposes, al- 
though a sizable quantity was consumed for soaps and abrasives: 
Ceramic uses included electrical porcelain, tile, sanitary ware, and 
other pottery products. Sales of ground feldspar declined sharply; 
shipments were mostly to North Central and Eastern States. | 

Gem Stones.—Oxford County continued to be the chief area for col- 
lecting gem-quality stones and mineral specimens in Maine. Smaller 
quantities of material were found in several other counties, including 
Androscoggin, Cumberland, Hancock, Kennebec, Sagadahoc, Wash- 


5 Caldwell, D. W., Glacial Lake and Glacial Marine Clays of the Farmington Area, Maine. 
Origin and Possible use as Lightwelght Aggregates: Maine Geol. Survey, Spec. Geol. 
Studies Ser. No. 3, Augusta, Maine, 1959, 48 pp. (Abstract in Rock Products, vol. 63, No. 8, 
March 1960, p. 67). 
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ington, and York. Included in the gem materials found in recent 
years were garnet a RED County) ; diopside, epidote, vesuvi- 
anite, and m quartz (Cumberland County); chalcopyrite and 
molybdenum (Hancock County); nephelite, sodalite, and zircon 
a County) ; agate, amethy beryl, jasper, mica, rose quartz, 

lithium minerals—amblygonite, lepidolite, and spodumene—and 
torbernite (Oxford County); beryl, mica, tourmaline (S oc 
County); galena (Washington County); and garnet, scheelite, and 
mm York County). 

Mica.—Production of sheet mica increased 20 nt and scrap 
mica 9 percent. Sheet mica output was stimulated by larger Govern- 
ment buying for the strategic stockpile, and reached nearly 27,000 
pons in 1960. Virtually all the sheet mica came from Oxford 

unty and was sold to the GSA purchase depots at Franklin, N.H., 
Spruce Pine, N.C., and Custer, S. Dak., as hand-cobbed or full-trim 
material. Sagadahoc County furnished a amall quantity. Some punch 
and other mica was sold to industry. Mica grinders purchased limited 
quantities of scrap. Thirty-three individuals or firms reported sales 
to GSA from 14 mines; other quantities came from unidentified 
locations. 

Nitrogen Compounds.—Anhydrous ammonia was manufactured at 

rt, Waldo County, for use as a fertilizer component. 

Peat.—No production of moss peat was reported in 1960. Output 
in recent years came from Hancock and Washington Counties and 
was used chiefly as soil conditioner. 

Sand and Gravel.—Sand and gravel production broke all records, 
rising to 9.8 million tons, 4 percent higher than in the previous record 
par 1959. The chief factors in this increase were the active Federal, 

tate, and local highway building and improvement programs. Cum- 
berland County was the largest producing county (Le million short 
tons), followed in order by Penobscot, Kennebec, Aroostook, and 
Androscoggin. Washed, screened, or otherwise prepared material 
comprised 64 percent of the commercial sand and gravel and 30 per- 
cent of the Government-and-contractor tonnage. 

Government-and-contractor output totaled 80 percent of the total 
sand and gravel compared with 84 percent in 1959. The Maine High- 
way Commission was by far the largest producer in the State, produc- 
na for road construction and maintenance. 

ne.—An poe roadbuilding program and greater demand 
for higher valued granite dimension stone combined to raise the total 
tonnage and value of stone marketed in 1960 by 24 percent in quantity 
and 39 percent in value. Output of limestone and sandstone also 
ra y substantially, but basalt and slate tonnage declined. Seven- 
teen commercial quarries operated in nine counties: Eight for granite 
in five counties; five for limestone in three counties; two for quartzite 
in two counties; and one each for basalt and slate in two counties. 
Three types of stone were quarried in one county (Kennebec) and 
two in another (Knox). Three granite quarries produced both 
crushed and broken and dimension stone; four produced only dimen- 
sion stone; and one only crushed and broken stone. 
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e A A MUNI EE eee or eee E 
and uses 


Commercial operations: 
Sand: 
8tru 186, 217 
238, U21 
2, 989 
117, 577 
83, 232 
Gravel, construction 
ctural. 231, 711 
ving 703, 014 
27, 993 
228, 104 
31, 146 
Gravel, miscellaneous 
Total 
Government-an 
Sand 


Dimension stone quarried consisted of slate and granite. Dimension 
slate was marketed argely as flagging and electrical slate. Dimension 
granite included rough and dict monumental stone, rough and 
dressed construction and architectural stone, rubble, curbing and 
flagstone, and paving blocks, Crushed and broken granite was used 
mostly as riprap and roadmaking material, and crushed quartzite 
and basalt chiefly as roadstone. Crushed and broken limestone was 
consumed for a variety of uses, but principally in making cemen 
as road base material in paper manufacture, and as agricultur 
limestone. The chief stone-producing counties, in order of quantity, 
were Knox, Kennebec, and Cumberland, and in order of value, Knox, 
Hancock, and York. 

METALS 


Beryllium.— Beryllium sales were reported by two mines in Oxford 
County and one mine in Sagadahoc County, with additional small 
uantities reported from unspecified counties. Allsales were through 
the GSA purchase depot at Franklin, N.H., for the strategic materi 
stockpile. The beryl averaged about 12 percent beryllium oxide. 
Nickel.—A firm which had been exploring nickel prospects in Knox 
County for nearly 4 years continued its detailed drilling program. 


REVIEW BY COUNTIES 


Paving sand and gravel was produced by the Maine State High- 
way Commission in each county, both with its own crews and under 
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contract. Small quantities of building sand and gravel also were 
mined. In addition, Acadia National Park in Hancock, five towns 
or municipalities in Androscoggin County, two in Hancock County, 
and one in Penobscot County mined sand and gravel for local road 
and street maintenance. Acadia National Park in Hancock County 
contracted for production of miscellaneous stone. The Maine State 
Highway Commission also contracted for a small quantity of quartzite 
for road construction in Kennebec and Penobscot Counties. 


TABLE 3.—Value of mineral production in Maine, by counties 


County 1959 1960 Minerals produced in 1960 in order of value 
Androscoggin..........----- (1) (1) Sand and gravol, clays, gem stones, 
Aroostook. .........-------- $405, 685 (1) Sand and gravel, stone. 
Cumberland................ 1, 061, 125 | $1,107,479 | Sand and gravel, stone, clays, gem stones. 
Franklin... i isse eue (1) (1) Sand and gravel, clays. 
Hancock.................... (1) (1) Stone, sana and gruvel, gem stones. 
Kennebec................... 424, 625 827,431 | Sand and gravel, stone. 
KDE. eee Ras ES (1) (1) Cement, stone, sand anu gravel. 
Lincoln....-----.----------- 70, 812 73,570 | Sand and fravel. 
E A A A (1) (1) Mica, sand and gravel, feldspar, gem stones, beryl1- 
lium concentrates. 
Penobscot.................. 523, 114 840, 993 | Sand and gravel, stone. 
Piscataquis................. (Q) (1) Stone, sand and gravel. 
Sagadahoc........----.----- 76, 373 59, 239 | Sand and gravel, feldspar, gem stones, mica, beryl- 
lium concentrates. 
Bomerset................ -- J) 321,323 | Sand and gravel. 
W“HldO uc cosiojcnon iba es (1) (1) Stone, sand and gravel. 
Washington................ (1) (1) Sand and gravel, stone, gem stones. 
WXOIK. c AAA (1) (1) Stone, sand and gravel, clays, gam stones. 
Undistributed 3............- 10, 716, 690 | 10, 618, 710 
Total. cososicis2iaen 13, 278, 000 | 13, 648, 000 


5 Ü P ined to avoid disclosing individual company confidentia] data; included with 
ndistributed."' 
2 Includes value of sand and gravel (1960), mica, gem stones (1959), and beryllium concentrates (1960) that 
cannot be assigned to specific counties; and values indicated by footnote 1. 


Androscoggin.—Ten commercial sand and gravel producers were 
active, chiefly near Lewiston, Auburn, Leeds Junction, and Lisbon. 
Most of the sand and gravel was prepared for building and paving 
material and fill sand. Some bankrun sand and gravel for paving 
and fill, and miscellaneous gravel also was produced. 

Two companies produced miscellaneous clay from open pits near 
Auburn for manufacturing building brick. 

Quantities of gem material collected included beryl, mica, and 
perthite. 

Gypsum products were manufactured at Lisbon Falls by United 
States Gypsum Co. 

Aroostook.—Four producers mined sand and gravel commercially, 
two near Houlton and one each near Presque Isle and Hodgdon. 
Gravel was produced chiefly for building, paving, fill, and miscella- 
neous uses. Some building and paving sand also was produced. 

Crushed limestone for use as concrete aggregate and roadstone 
was quarried near Houlton by Lawrence Burleigh and sold to local 
government agencies. 

Cumberland.—Commercial sand and gravel was produced by nine 
companies from pits principally near Cumberland, Portland, and Sear- 
borough. Most of the output was prepared building, paving, and fill 
sand and gravel, and some bankrun sand and gravel was produced for 
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fill. Leading producers were: Cumberland Sand & Gravel Co. (Cum- 
berland), P. È. Hamlin (Portland), and Leroy S. Prout Sand & 
Gravel (Scarborough). 

Quartzite, for concrete aggregate, roadstone, and riprap, was quar- 
ried at the Blue Rock quarry, Westbrook. The stone was blasted 
from the open quarry, hauled by truck to the local crusher, and stock- 
piled in various sizes to be used as needed. 

Four companies mined miscellaneous clay from open pits near Gray, 
Gorham, North Yarmouth, and Cumberland for use in making build- 
ing brick. Royal River Brick Co., Inc., Cumberland Center, installed 
new brick-manufacturing machinery. The LaChance Brothers Brick 
Co. installed a new tunnel kiln and dryer, which will make possible 

ear-round brick manufacture, instead of the open-air intermittent 

rickmaking generally prevalent in Maine. Capacity of the new 
plant was 7 million brick per year. Clay reserves were said to be suf- 
ficient to last for 40 years at the 1960 rate of operation.* 

Small quantities of smoky quartz and contact metamorphic minerals, 
such as diopside, epidote, and vesuvianite crystals, were collected as 
mineral specimens near West Casco and Topsham. 

A major center for the production of radar antennas and complex 
products in space technology and the sonar and nuclear fields was 
planned for South Portland by Portland Industries Corp. Conversion 
of a large existing facility containing over 500 machine tools and 
500,000 square feet of manufacturing area was projected." 

Franklin. —Three companies, two near Weld and one near Wilton, 
produced building and paving sand and gravel. 

Miscellaneous clay for manufacturing building brick was produced 
near West Farmington. 

Hancock.—Hancock County again led in granite production, with 
tonnage and value increasing 13 and 10 percent, respectively. Dimen- 
sion granite was quarried by three companies near Hall Quarry and 
Stonington, chiefly for use as dressed construction and rough and 
dressed architectural and monumental stone. 

Output of four commercial sand and gravel producers consisted 
mostly of paving gravel from pits near Blue Hill, Winter Harbor, 
Hancock, and Gouldsboro. 

Pyrite, chalcopyrite, and molybdenum for mineral specimens were 
collected in the county. 

The Penobscot Mining Co. revived activity in copper exploration 
at its Cape Rosier property and planned a major drilling and geolog- 
ical mapping program. | 

Kennebec.—Sand and gravel recovered by four commercial pro- 
ducers near Augusta, Fayette, Gardiner, and Waterville was sold 
mostly for building and paving sand and gravel, and fill gravel. 

Crushed granite for use as road material was quarried near Gardiner 
and sold to local government agencies. H. E. Sargent produced 
crushed limestone for road material at a semiportable plant near 
Vassalboro for the Maine State Highway Commission. | 


9 The New Englander, May 1960, p. 35. 
* American Metal Market, vol. 67, No. 145, July 29, 1960, p. 12. ua 
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Knox.—Dragon Cement Co., a division of American-Marietta Co., 
utilized captive cement rock at its two-kiln plant at Thomaston to 
manufacture cement. Mostly general-use and moderate-heat cement 
and some high-early-strength portland cement was manufactured by 
the wet process. Mortar cement also was produced. Shipments of 
cement were mostly in bulk by railroad to ready-mix concrete com- 
panies and building-material dealers. 

Knox County again led in quantity and value of stone produced, 
with a slight increase in 1960. Dimension granite was quarried by 
Hocking Granite Industries, Inc., Clark Island, mainly for dressed 
architectural, construction, and curbing stone. Some crushed stone 
for use as riprap also was produced. Limestone, crushed principally 
for road material, riprap, and for use in paper manufacture, was pro- 
duced by the Rockland-Rockport Lime 60 ER at Rockland, and 
the Lime Products Corp. quarries at Union and Warren. 

A commercial producer near Warren sold processed sand and gravel 
for building and paving material, and bankrun gravel for fill. Some 
of the material was sold to local government agencies. 

Roland F. Beers, Inc., continued its 4-year development and ex- 
on rogram for nickel in Union. Milling tests had been run, 

th by the Federal Bureau of Mines and by private testing labora- 
tories, to determine economic methods of primary concentration. The 
com eni expected to continue its detailed drilling program during 
the fiscal year 1960-61. 

Lincoln.—Commercial gravel for structural work and bankrun 
gravel for fill were produced by Howard R. Wright near Newcastle. 

Oxford.—Most of the sheet mica mined in Oxford County was sold 
through the GSA (Franklin, N.H.) purchase depot; some was sold 
through the Custer (S. Dak.) and Spruce Pine (N.C.) depots. Some 
hand-cobbed mica was sold to industry. Sales of sheet mica increased 
23 percent in quantity and 16 percent in value. A small quantity 
of scrap also was sold by three producers to private industry. Thirty- 
two producers worked 13 mines at various localities in the county. 
Lea E RH Pear mines operated included the Ward well (Al- 
danno eeler (Gilead), Pelletier and Cliff (both at Norway), Tyler 
and Rich (Mason), and the George Elliott (Rumford). 

Six producers mined feldspar from open pits near West Paris, West 
Sumner, Hebron, and Norway. Bell Minerals Co., the leading pro- 
ducer, ground feldspar for ceramic uses, including pottery, and elec- 
trical procelain, tile, and sanitary ware, and for soaps and abrasives 
and metal polish. Major shipments were to Pennsylvania, Wiscon- 
sin, and New York; smaller quantities went to other States. The Bell 
Minerals Co. continued to explore new areas and to obtain more com- 
plete data on known or partially proven areas.* 

Beryllium concentrate ( beryl) production and value in the count 
increased slightly, although only two mines were operated compa 
with four in 1959. Stanle Pechnik worked the Pelletier mine (North 
Norway) and Lester E. Wiley the Wardwell mine (Albany). Sales 
were tothe GSA (Franklin, N.H.) purchase depot. 


0 Brick 4 Clay Record, vol. 137, No. 2, August 1960, p. 87. 
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Oxford County remained the principal source of gem material. 
Rose quartz, jasper, beryl, and aquamarine specimens were collected 
near Swift River, Albany, and Waterford by individual collectors as a 
hobby, and by dealers for resale or jewelry manufacture. 

Unscreonod structural sand and gravel and paving and ice-control 
sand were recovered from pits near Rumford, Mexico, and Norway. 

Penobscot.— Penobscot County ranked first in production of sand 
and gravel, with an increase of 13 percent in tonnage and 34 percent 
in value. Eight commercial producers operated, compared with five 
in 1959. Mostly building, paving, and fill sand and gravel was pro- 
duced. Eighty-nine percent of the material was screened, and the 
entire production was transported by truck. Pits were operated chiefly 
near Stillwater, Lincoln, and Milford. 

Bridge Construction Corp. produced crushed quartzite near Orono. 
Most of the stone was used as road material for local government 

rojects. 

d Piscataquis.—Portland-Monson Slate Co. produced electrical and 
flagging slate at its Nos. 2 and 4 underground mines at Monson, and 
processed the slate at a local finishing mill. Lack of demand by in- 
dustry for heavy switchgear panels resulted in slight decreases in 
quantity and value of output. Sons flagstone and electrical slate was 
exported to Canada. 

oc.—Tonnage and value of feldspar decreased considerably, 
with only 5 operators compared with 12 in 1959. Some of the feldspar 
was purchased, crushed, and screened by Topsham Feldspar Co. at its 
Tops mill solely for use as poultry grit. Consolidated Feldspar 
Department, International Minerals & Chemical Corp., did not op- 
erate its Topsham mill. 

Ear] Williams and Willard Titcomb sold full-trim mica from the 
Trott Cove mine near Woolwich to the GSA (Franklin, N.H.) pur- 
chase depot. Punch and other mica from the same mine was sold to 
industry. 

Mra Frandis MacDonald mined a quantity of beryllium concentrate 
ic at various quarries near Georgetown and sold it to the GSA 
Franklin, N.H.) purchase depot. 

Perthite, quartz, mica, Poland tourmaline mineral specimens and 
semiprecious gem material were collected in the county. 

Building and paving sand and gravel was recovered from pits near 
Bath and Topsham. 

Somerset.—R. F. Beers. Co. (Troy, N.Y.) undertook geophysical 
and geological surveys for nickel near a sulfide-bearing gabbro body 
south of Moosehead Lake, and Scott Paper Co. continued diamond 
drilling for copper mineralization in the northern part of the county. 

Waldo.— Dressed architectural and curbing dimension granite was 
Ted by Grenci & Ellis, Inc. at its Mount Waldo quarry near 

rankfort. 

Anhydrous ammonia was manufactured at Searsport by Northern 
Chemical Industries. 

Washington.—Building, paving, and fill sand and gravel, and bank- 
run gravel for use as railroad ballast were recovered from pits by four 
commercial producers near Cutler, Machias, and East Machias. 
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Crushed basalt for use as concrete aggregate, roadstone, and screen- 

ings was produced by A. P. Wyman, Inc., Cutler. 
mall quantities of galena and meta-rhyolite for mineral specimens 
were found near West Lubec. 

York.—The John Swenson Granite Co., Inc., quarried dimension 
granite for dressed architectural stone, and some crushed granite for 
riprap from the Swenson Green quarry near York and the Swenson 
Pink quarry near Highpine. 

Building and paving sand and gravel, and gravel for fill were re- 
covered near Biddeford, Sanford, and York. 

Miscellaneous clay for making building brick was mined near Eliot. 

Scheelite, molybdenum, and garnet mineral specimens were collected 
in the county. 


The Mineral Industry of Maryland 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the Maryland Department of Geology, Mines, and Water Resources. 


By James R. Kerr' and Mary E. Otte ? 


a 


$2.3 million in 1960 to a record high of $55.5 million. Greater 
output of sand and gravel, crushed stone, and cement offset 
smaller output of coal, natural gas, and clays. In terms of value 
cement was the leading commodity, followed by stone and sand and 
ravel. 
z Baltimore County led in value of mineral production, followed by 
Carroll and Washington Counties. 


Te VALUE of mineral production in Maryland increased over 


TABLE 1.—Mineral production in Maryland! 


1959 1960 
Mineral 
Quantity Value Quantity Value 
(thousands) (thousands) 
Clarita cio us thousand short tons... 661 $944 612 $853 
COR eon oe ee eee eee do_- 842 3, 185 148 2, 199 
Gem 8tONne8------------ -M ( 2 (3) 2 
Natural gas---.-.-.- million cubic feet... 4, 373 1. 181 4,065 1, 081 
Sand and gravel... thousand short tons. - 10, 034 12, 9x3 10, 076 13, 221 
DUONG A set ees eee Tu do.- 7, 445 15, 476 7,944 16, 962 
Value of items that cannot be disclosed : 
Ball clay, cement (masonry and port- 
land), lime, greensand marl, potassium 
salts, tale and soapstone.___________|-------------- TRATO lacada 22, 7:9 
Total Maryland €... Ll |.-............ io 189 AAA 55, 527 


! Production as measured by mine shipments, sales, or marketable production (including 
consumption by producer). 

2 Excludes ball clay ; included with “Value of items that cannot be disclosed." 

3 Weight not recorded. 

* Total adjusted to eliminate duplicating value of clays and stone used in manufacturing 
cement and lime. 

5 Revised figure. 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Cement.—Shipment of portland and masonry cement from plants in 
Maryland continued to increase, rising 7 percent over 1959. Produc- 


1 Commodity-Industry analyst, Bureau of Mines, Pittsburgh, Pa. 
8 Statistical] clerk, Bureau of Mines, Pittsburgh, Pa. 
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tion of portland cement was at 77 percent of capacity, compared with 
75 percent in 1959 and 60 percent in 1958. Most of the production 
was non-air-entrained, general-use, and moderate-heat types. Both 
wet and dry process plants operated, but most of the output was by 
the dry process. Power was both purchased and generated by the 
cement companies, but the larger quantity was purchased from local 
utility companies. 

Most of the mineral output was used in Maryland, but substantial 
shipments were made to Virginia, Pennsylvania, and the District of 
Columbia. Much of the portland cement was used in ready—mixed 
concrete, concrete products, and highway and other construction. 
Cement came from Carroll, Frederick, and Washington Counties; 
Carroll County was the leading producer. 

(lays. Production of clays decreased 7 percent in tonnage and 10 
percent in value, owing to decreased demand for refractory materials 
and heavy clay products. The output was mostly miscellaneous clay 
for use by the construction industry, either as building brick or as a 
raw material for cement. The production of miscellaneous clay de- 
creased 3 percent and fire clay production decreased 55 percent. Al- 
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though reduced output of ball clay was reported, the uses remained 
unchanged; floor and wall tile, pottery, and refractories consumed 
most of the output. 

Clay output came mostly from 14 captive mines. However, four 
mines produced clay for sale on the open market. Clay was produced 
in 10 counties. Baltimore County was the only source of ball clay. 
Allegany was the leading of four fire colby a counties, and 
Baltimore was the leading of eight miscellaneous clay-producing 
counties, followed by Prince Georges and Washington Counties. The 
output came from open pit mines except for two underground mines 
in Allegany County. 

Widespread deposits of clay in southern Maryland that may be 
suitable for manufacturing lightweight aggregate of superior quality 
were discovered by Federal and State agencies. The St. Marys forma- 
tion in southeastern Calvert and St. Marys Counties yielded clays 
that, when expanded, compared favorably in quality with the better 
id ere tes used in light-weight concrete.’ 

Stones.— Williamsite was collected, chiefly by amateur collectors, 
at scattered localities, mainly in Cecil County. 

Gypsum.—Impo psum was calcined at a plant near Baltimore 
for producing wallboard and lath and base-coat plasters. 

Lime.—Output of lime decreased slightly compared with 1959, owing 
to reduced demand for hydrated agricultural lime. The industry, 
consisting of 3 producers in Frederick County, operated a total of 34 
pe kilns and 2 continuous hydrators using both coke and coal as fuel. 

roduction in 1960 slightly exceeded 60 percent of capacity. 

Marl, Greensand.— Greensand marl continued to be produced at Dun- 
kirk, Calvert County, from an open pit. After refining, the material 
was marketed as a soil conditioner. 

Perlite (Expanded).—Expanded rlite production decreased 
slightly. Crude perlite from mines in New Mexico, Nevada, Colorado, 
nil Arizona was expanded at plants in Baltimore and near Wash- 
ington, D.C., chiefly for building plaster and concrete aggregate, and 
as a filter aid. 

Pigments.—A wide variety of finished iron oxide pigments was pro- 
duced at a plant in Prince Georges County. The principal varieties 
produced were natural red iron oxide, manufactured yellow iron 
oxide (pure), burnt and raw umber, manufactured magnetic black 
Vandyke brown, burnt sienna, manufactured red iron oxide, and 
venetia red. Zinc chloride and zinc sulfate pigments were produced 
at Cockeysville and titanium dioxide pigments were produced at a 
plant near Baltimore. 

Potassium Salts.—Potassium sulfate continued to be recovered as a 
byproduct of cement operations in Washington County. Output was 
at a slightly higher rate than in 1959. 

Sand and Gravel.—Approximately the same tonnage of sand and 
gravel was produced as in 1959. A decline of 6 percent in the produc- 
tion of gravel for building and paving was offset by an increase of 9 
percent in the output of sand, chiefly for the same purposes. As in 
past years, the commercial output was mostly for building (49 per- 


5 Rock Products, vol. 63, No. 3, March 1960, p. 22, 
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cent) and paving (40 percent). Other markets for sand were glass, 
grinding, fire, engine, and miscellaneous uses. Other markets for 
gravel were railroad ballast, fill, and miscellaneous uses. Government- 
and-contractor production, which was entirely paving gravel, 
decreased 33 percent. 

Over 86 percent of the commercial production was washed, screened, 
or otherwise prepared, compared with 82 percent in 1959. The average 
value of commercial sand and gravel increased $0.02 to $1.31 ea 
ton. All Government-and-contractor production was bank-run. Most 
of the sand and gravel was transported by truck. 

Commercial sand and gravel was produced in 14 counties. Prince 
Georges County led, followed in decreasing order by Anne Arundel, 
Baltimore, and Cecil. Noncommercial] operations were active in Prince 
Georges, Talbot, and Wicomico Counties. 


TABLE 2.—Sand and gravel sold or used by producers, by uses 


(Thousand short tons and thousand dollars) 


1959 


Use 
Quantity Value 

Sand: 

Structural... aaa uu ceu aa 2, 376 $3, 030 

PAVING AAA A aa Sai 1,7 2,274 

Pills AS IA OE DE 11 
Gravel: 

Struts ds 2, 199 3,703 

PANIDE Ue 2, 042 2,718 

PF ni e Pah 2 
Gravel AID O ON 
Codistributedl ed 21,586 21,192 

Toti da 10, 034 12, 083 10,076 13, 221 


! Includes glass, grinding and polishing, fire or furnace, engine, and other sands; railroad ballast (1960) 
and other gravel. 

3 Revised figure. 

3 Includes Government-and-contractor paving sand and gravel. 


Stone.—Output of stone increased 7 percent. Increased production 
of basalt, granite, and miscellaneous stone offset decreases 1n the out- 
put of limestone, marble, and sandstone. Production of limestone, the 
eading stone industry, decreased 9 percent chiefly because of lower 
demand for limestone as concrete aggregate, riprap, and railroad 
ballast. A greater quantity of limestone was marketed as agstone. 
Production of sandstone and marble decreased because of a lower de- 
mand for dimension stone and for standstone as refractory stone. 
Output of basalt doubled, owing to a greater demand for basalt as 
concrete aggregate. Less dimension granite was produced than in 
1959, but the use of crushed granite as concrete aggregate expanded 
considerably. Larger quantities of miscellaneous stone were produced 
for rough dimension, rubble, and flagging uses, and for crushing for 
concrete aggregate, resulting in an overall increase of 65 percent in 
miscellaneous stone output. 

The leading stone producing counties in order of decreasing pro- 
duction were Baltimore, Frederick, ee and Carroll. Lime- 
stone was produced in six counties, crushed basalt in four counties, 
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miscellaneous stone and sandstone in two counties, and marble and 
granite in one county. 

Talc and Soapstone.—Production of crude talc and soapstone in- 
creased more than 10 percent. The output was ground and sawed at 
local plants. Most of the crude material was ground for marketi 
as asphalt filler, and for use in roofing, foundry facings, rubber, an 
refractories. 

Two quarries, one each in Carroll County and Harford County, 
and three plants, two in Carroll County and one in Harford County, 
were active. A small quantity of crude Pennsylvania soapstone was 
ground, and imported talc was sawed into finished products. 

Vermiculite, Exfoliated.—Crude vermiculite produced outside the 
State was exfoliated at a plant in Beaver Heights, Prince Georges 
County. 

MINERAL FUELS 


Bituminous Coal.—Production decreased 11 percent from 1959. Chief 
factors in the decline were significant decreases in strip mining in Al- 
legany County and underground mining in Garrett County. Coal 
from strip mines comprised 65 percent of total output and was valued 
at $3.32 per ton compared with $4.54 per ton for coal from under- 

ound mines. Average value per ton for total State output dropped 

0.04 to $3.74. 

Coal mining in Maryland was characterized by small nonmech- 
anized underground mines and small contour strip mines. Of the 
underground production, 74 percent was cut by 41 cutting machines, 
81 poa was power-drilled by 43 hand-held or post-mounted drills, 
and 37 percent was hand-loaded onto face conveyors. Strip mining 
equipment included 39 power shovels, 6 dragline excavators, and 41 
bulldozers. There was no mechanical cleaning in the State but 36 
percent of total output was crushed and sized. 

Coke and Coal Chemicals.—Bethlehem Steel Corp. produced 2,970,005 
tons of coke at its Sparrows Point plant of 760 ovens, an increase of 
24 percent over 1959. Associated coproducts yielded were coke breeze, 
177,748 tons; coke oven gas, 45,916 million cubi feet; ammonium sul- 
fate 27,489 tons; tar, 38 million gallons; and crude light oil, 14 million 
gallons. Light oil derivatives included benzene, 9 million gallons; 
toluene, 2 million gallons; and xylene, 658,083 gallons. 

Natural Gas.— Production of natural gas decreased 7 percent. Out- 

ut came from the Mountain Lake Park and Accident fields in Garrett 
ounty. 
METALS 


Copper.—On May 19, 1960, Kennecott Copper Corp. dedicated its 
$30 million electrolytic copper refinery at Hawkins Point in Anne 
Arundel County, just south of Baltimore. At midyear the plant was 
processing approximately 10,000 tons of high-purity copper per 
month originating from the company's copper mines in Arizona, Ne- 
vada, New Mexico, Utah, and Chile. Designed capacity was 16,500 
tons per month.* 


* Mining Congress Journal, vol. 46, No. 7, July 1960, p. 81. 
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Iron and Steel. —The annual capacity of the State's steel industry at 
the beginning of the year was 8,350,960 tons. Blast-furnace capacity 
was 5,450,000 tons. Bethlehem Steel Co. announced plans to increase 
capacity to 9 million ingot tons during the next 2 years. Key to the 
increase was a plan to equip all seven aces in the new No. 4 open- 
hearth shop for the use of oxygen. 

Iron and Steel Scrap.—The collection of iron and steel scrap for open- 
hearth and electric steel furnace additions was reported throughout the 
State but was concenirated in the Baltimore area. 


REVIEW BY COUNTIES 


Allegany.—Coal production decreased 19 acera owing to sharply 
curtailed strip-mining activity. Thrasher Construction & Stripping 
Co., a producer of large quantities in 1959, operated solely in Garrett 
County in 1960. C. A. Liller Coal Co. abandoned its mine late in 
1959. Although the number of active underground coal mines de- 
creased by five, underground production declined only slightly. Aver- 
age value per ton for underground output remained at $4.44, but 


MINERALS YEARBOOK, 1960 


ah ML value increased from $3.39 to $3.50 per ton. Leading 
unde | Co 


rground mines were operated by W. & W. Coa 
No. 6) and Gary Coal Co. (Gary). The leading strip o 
Moran Coal Co. (Nos. 24 and 24B), Mack Coal Co. 


Sherman), and Phoenix Big Vein 


. (Bakerstown 
rators were 
Stewart and 


al Co., Inc. (Hoffa No. 5). 


TABLE 3.—Value of mineral production in Maryland, by counties’ 


County 1959 1960 Minerals produced in 1960 in order of value 
Allegany.... ...........-.. , 252, 752 $1,912, 778 | Coal, sand and ¡poda stone, clays. 
Anne Arundel............. (3) (3 Sand and gravel, clays. 
Baltimore... ...-- 11, 749,123 11,778,181 | Stone, sand and gravel, clays. 

E AA Ee (3) (2) Greensand marl. 
Caroline.......-..-.-.------ 10), 726 (2) Sand and gravel. 
Carroll... db 8, 219, 300 (2) Cement, stone, clays, soapstone. 
OC noo eii sei teo ued Bes 969. 331 1, 537, 378 | Stone, sand and gravel, clays, gem stones. 
AN: A Rr 50, 000 (3) Sand and gravel. 
Dorchester... lil... (3) (1) Sand and gravel, stone. 
Frederick... .............. 7,435, 241 7, 905, 813 | Cement, stone, lime, clays. 
Ti cccsec pestis noe meiy 3, 92%, 448 3, 343, 952 | Coal, natural gas, stone, sand and gravel. 
Hnrford. once: 1, 092, 160 1,036,017 | Sand and gravel, stone, talc. 
Howard ........- EAS doc a (3) Stone, 
KEDU MP E 3, 342 17,000 | Clays. 
Montgomery ............. 92, 204 (2) Stone. 
Prince Georges... li... 5, 9&4, 109 6, 784, 477 | Sand and gravel, clays. 
Queen Annes.............. 168, 364 67,000 | Sand and gravel. 
BU; MGPYS ue ores (2) (2) Do. 
TGs eh A (3) (2) Do. 
Wnalilngton ................ (3) (2) Cement, stone, clavs, potassium salts. 
WicnmMil0 0... o... (2) 5 Sand and gravel, clays. 
Worcester... uuu... A 38, 323 (3 Sand and gravel. 
Undistributed 3... 10, 989, 118 21, 645, 268 
Total 6................| 153,189, 000 55, 527, 000 


1 Homerset County is not listed because no production was reported. 

3 Figure withheld to avoid disclosing individual company confidential data. 

3 Includes gem stones not assigned to specific counties and values indicated by footnote 2. 

4 Total adjusted to eliminate duplicating value of clays and stone used in manufacturing cement and lime. 


$ Revised figure, 


* [ron Age, vol. 185, No. 14, Apr. 7. 1960, p. 55. 
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Sand and gravel tonnage and value were slightly less than in 1959. 
The Cumberland Cement & Supply Co. quartzite No. 1 plant near 
Cumberland produced mainly processed glass, grinding and eE 
and structural sand; its No. 3 plant on a sand-and-gravel island near 
ppt produced washed and screened building and paving sand 

vel. 

PERSA for concrete aggregate and roadstone was crushed by 
Fry Coal & Stone Co., Division of American-Marietta Co., at quar- 
ries near Corrigansville, Cumberland, and Flintstone. 

Fire clay was produced at Met guns and open-pit mines by 
Kaiser Refractories & peer ivision of Kaiser Aluminum 
Corp., near Frostburg, and by Mt. Savage Refractories at its Mt. Sav- 
uod strip mine. The clay was used for manufacturing firebrick and 


Anne Arundel.—Tonnage and value of sand and gravel increased 11 
rcent and 13 percent, respectively ; the county ranked second in the 
tate in output. Production by five producers near Hanover, Annap- 
olis, Davidsonville, Baltimore, and Linthicum was chiefly prepared 
building and paving sand and gravel and fire or furnace sand. 

Stoneware clay was mined by Severn Clay Co. at an open pit near 
Glen Burnie and sold for making floor and wall tile, and sanitary 
ware. 

Baltimore and Baltimore City.—Despite a 4-percent decline in value of 
mineral rouaehon the county again led in production and value of 
stone and clay. 

Harry T. Campbell Sons Corp. quarried limestone near Texas and 
east of Marriottsville in Baltimore County ; it was crushed for a wide 
variety of uses, chiefly for concrete aggregate and roadstone. The 
Arundel Corp. crushed limestone for road material at its Greenspring 
quarry. Miscellaneous stone (se ndi quarried near Reisterstown 
was crushed for roadbuilding. "OUS 1ell was crushed near Balti- 
more for use as poultry grit and lime. 

Crushed basalt, chiefly for use as concrete aggregate and roadstone, 
was quarried by The J. E. Baker Co. at the Blue Mount quarry near 
Whitehall; The Arundel Corp. Baltimore City; and The Donley 
Stone Co. near Hyde. 

Harry T. Campbell Sons Corp., Butler, quarried dimension granite 
for irregular-shaped and dressed construction stone, rubble, and flag- 
ging. e quarry was sold to C. E. Weaver Stone Co. in July. 

. E. Weaver Stone Co., Butler, quarried dimension quartzite for 
dressed and sawed architectural stone, irregular-shaped rough con- 
struction stone, rubble, and fagging. 

Sand and gravel output (third highest in the State) decreased 16 
percent in tonnage and 19 percent in value. Seven pits were operated 
during the year. Output, mainly building and paving sand and 

vel, was recovered near Baltimore, Lansdowne, and ite Marsh. 

ighty-one men working an average of 274 days were employed by 
the sand and gravel industry. 

Total value of clay production decreased 14 percent. The county 
was the only source of ball clay, which was mined near Baltimore and 
sold chiefly for manufacturing floor and wall tile. Miscellaneous 
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clay for building brick was recovered by two companies at three open- 
pit mines near Baltimore. Excelsior Brick Co., Baltimore, cease 
operations. 

Crude perlite purchased in New Mexico was os ies at a Balti- 
more plant for use chiefly as an aggregate in building plaster. 

Imported gypsum was calcined near Baltimore. In addition, 
United States Gy psum Co. announced plans to build a gypsum prod- 
ucts plant at Baltimore, which would use gypsum from Nova Scotia, 
to supply the growing Baltimore-Washington marketing area.® 

Calvert.—Kaylorite Corp., Dunkirk, the only greensand marl pro- 
ducer in Maryland, sold refined material for use as a soil conditioner. 

Caroline.—Structural sand and gravel, sand for fill, and paving 
gravel were produced by Cook & Son, Greensboro. Most of the ma- 
terial was processed and sold to local government agencies for road 
construction and maintenance. 

Carroll.—Carroll County again led in shipments and value of cement. 
With an overall increase in value of production, the county ranked 
second in mineral output. Lehigh Portland Cement Co. produced 
crushed limestone, sandstone, and shale for manufacturing cement at 
its 3-kiln plant at Union Bridge. General use and moderate heat, 
and high-early-strength air-entrained and non-air-entrained portland 
cements and mortar cement were produced by the dry process. Ce- 
ment was shipped mostly in bulk by truck to ready-mixed concrete 
companies. Major shipments were intrastate and to Virginia; signifi- 
cant quantities went to the District of Columbia, Pennsylvania, and 
Delaware. 

Teeter Stone, Inc., subsidiary of H. T. Campbell Sons Corp., Med- 
ford, quarried and crushed limestone solely for use as concrete aggre- 
gate and roadstone. 

Soapstone was mined at an open pit near Marriottsville by the Lib- 
erty Stone Co. Output which was ground at the local plant and at 
the company’s Sykesville plant, was sold mainly as asphalt filler, and 
for use in roofing and foundry facings. 

Cecil.— Crushed granite, chiefly for road construction and riprap, 
was quarried by Maryland Materials, Inc., near North East. Port 
Deposit Quarries Co., Inc., Port Deposit, produced dimension granite 
for irregular-shaped construction stone, rough architectural stone, and 
riprap. Harbison-Walker Refractories Co. produced and crushed 

uartzite near North East for manufacturing silica brick. D. M. 

toltzfus & Son produced basalt solely for use in road construction, 
at the Elk Mills quarry near Elkton, a one-bench quarry with an 
average face-height of 50 feet. 

The tonnage and value of sand and gravel output by seven pro- 
ducers in the county increased 8 percent and 19 percent, respectively. 
Mostly structural, paving, and fill sand and gravel were recovered 
from pits near Rising Sun, Perryville, Port Deposit, and North East. 
Part of the output was sold to local government agencies for road 
work. Twenty-seven men employed by the sand and gravel industry 
in the county worked an average of 191 days. 


* Pit and Quarry, vol. 53, No. 1, July 1960, p. 103. 
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Plastic fire clay and some white clay for making refractory firebrick 
and block were recovered from two open-pit mines near North East. 

A quantity of williamsite was obtained by a gem-stone collector 
at the Chrome Pits mine. 

Charles. —Paving sand and structural gravel were recovered at a sta- 
tionary plant near LaPlata. 

Dorchester.— Processed building sand and gravel and bank-run fill 
sand were recovered at a stationary plant near Federalsburg by J. 
Edwin Rosser, Inc. 

Oystershell was crushed for poultry grit and lime by J. M. Clayton 
at Cambridge. 

Frederick.—Shipments and value of cement continued to increase. 
Alpha Portland Cement Co. burned captive cement rock at its Lime 
Kiln plant for manufacturing cement. Mostly air-entrained and non- 
air-entrained general use and moderate heat and some high-early- 
strength portland cement were produced in the company's two 400- by 
11.4-foot rotary kilns, by the wet process. Output was consumed 
mostly intrastate; large shipments went to Virginia, Delaware, and 
West Virginia. 

Limestone and cement rock were quarried and crushed chiefly for 
concrete aggregate and roadstone and for cement and lime manufac- 
ture near Woodsboro, Middletown, Frederick, LeGore, New London, 
and Lime Kiln. The stone industry in the county employed 69 men 
who worked an average of 212 days. 

Three operators of limekilns near LeGore, Woodsboro, and Mid- 
dletown produced quicklime and hydrated lime chiefly for 
agriculture. 

Miscellaneous clay for manufacturing building brick was mined at 
open pits near Buckeystown and Hopeland by Hudson Supply & 

quipment Co. 

.— Production of bituminous coal decreased 8 percent. Both 
underground- and strip-mined tonnage were less. There were 3 more 
strip mines active (21) but the new production did not offset reduced 
output by the Buffalo Coal Co., the leading producer, and the closing 
of the George L. Smith Contracting Co. Harvey mine. Other large 
strip-mine producers were Moran Coal Co. (4 pits), Thrasher Con- 
struction & Stripping Co., and the Casey Contracting Co. (3 pits). 
Two less underground mines (24) were active but the sharply de- 
creased production of the Stanley Coal Co. Offutt mine was the chief 
factor in decreased underground output. Leading producers were 
W. £ W. Coal Co., Droppleman Brothers Coal Co., and Utility 
Coals, Inc. 

Vetter Bros., Inc., produced and crushed blue limestone at the Fry 
and Browning quarries 9 miles north of Oakland for use as concrete 
aggregate and roadstone. The company again had an accident-free 
record during the year. 

Sand for ice control and building was produced at two pits near 
Oakland. 

Harford.— Although the same number of sand and gravel producers 
(11) operated in the county as in 1959, tonnage and value decreased 
3 percent and 19 percent, respectively. Eight stationary plants and 
three portable plants produced mainly building and paving sand and 
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vel and miscellaneous gravel. Leading producers were Stancill's, 
The. Edgewood, and Maryland Sand & Gravel Co., Aberdeen. Other 
producing areas were near Abingdon and Webster Village. 

Gatch Crushed Stone Co. (formerly Thomas B. Gatch & Sons), 
Churchville, quarried and crushed basalt for road material. The 
quarry, consisting of two benches with average height and width 
of face of 30 feet and 60 feet, respectively, began operating in May. 
D. M. Stoltzfus & Son, Inc., operated the Grays Run quarry and plant 
near Aberdeen, producing crushed basalt for road material. The 
Maryland Green Marble . quarried near Cardiff and produced cut 
and sawed marble for building interiors. 

Tale was mined by Harford Talc & Quartz Co., Inc., Dublin, and 
sold mostly for use in foundry ee 

Howard.—The Arundel Corp. produced crushed basalt for concrete 
aggregate and roadstone at a quarry and crusher near Savage. 

Kent.—Chestertown Brick Co., Chestertown, mined miscellaneous 
clay from an open pit for manufacturing firebrick and block. 

Montgomery.—Albert D. Battista quarried dimension ite for 
rough and dressed construction and rubble at the Bradley e quarry 
near Rockville. Stoneyhurst Quarries, Bethesda, quarried dimension 
mica schist for rough building stone, rubble, and some flagging. 

Prince Georges.—An overall increase in tonnage and value (8 percent 
and 19 percent, respectively) was attributed to increased demand for 
building and paving sand and gravel. The county again led the 15 
sand and gravel-producing counties in the State. oduction was 
reported from 15 operations—12 stationary, 2 portable, and 1 
dredge—mostly from areas near Laurel, Upper Marlboro, and the 
District of Columbia. Seventy-eight percent of the material sold or 
used was washed and screened. The sand and gravel industry in the 
county employed 426 men, working an average of 276 days. 

Plastic fire clay for refractories and for use in foundries and steel- 
works was produced by William L. Allen, Laurel. Miscellaneous 
clay, mainly for building brick, was recovered from open cuts by 
West Brothers Brick Co. near Washington, D.C., and The Washing- 
ton Brick Co., Muirkirk. The latter company put a new tunnel iln 
i operation and began using a Fe decipned ammermill crushing 
piant. 

Mineral Pigments Corp., Muirkirk, sold finished iron oxide pig- 
Hu chiefly natural red iron oxide and manufactured yellow iron 
oxide. 

Crude perlite from Colorado, Nevada, New Mexico, and Arizona, 
was expanded at two plants near Washington, D.C. for use chiefly 
as an aggregate in building plaster. 

Queen Annes.—R. B. Baker € Sons, Inc., Queenstown, produced 
chiefly building and paving sand and gravel. 

St. Marys.—Sand and gravel for structural and paving uses and 
gravel for fill and surface treatment were recovered from stationary 
plants near Hollywood and Leonardtown. 

Washington.—' The value of mineral production decreased slightly; 
the county dropped from second to third among the mineral-pro- 
ducing counties. Total cement value increased to comprise over 80 
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percent of the total value of minerals produced, whereas tonnage and 
value of stone decreased 20 percent and 21 percent, respectively. 

North American Cement Corp. quarried and crushed limestone at 
the Security plant near Hagerstown, chiefly for manufacturing 
cement; some was also used for road material and railroad ballast. 
Five 125-foot rotary kilns and one 140-foot kiln were used to produce 
general use and moderate heat, and high-early-strength portland 
cements and masonry cement by the dry process. Shipments were 
mostly intrastate and to the District of Columbia, Virginia, and 
Pennsylvania. 

Fry Coal & Stone Co., Division of American-Marietta Co., oper- 
ated the Willi rt quarry near Pinesburg to produce crushed 
limestone for road material, dust for coal mines, stone sand, and 


ne. 

Victor Cushwa & Sons, Inc., Williamsport, recovered miscellaneous 
EY for manufacturing building brick and cement, and for fertilizer 

er. 

Potassium salts were obtained as a byproduct of cement clinker at 
the North American Cement Corp. plant at Security. 

Wicomico.—Building and paving sand and gravel was recovered at 
& stationary plant near Hebron and at stationary and portable plants 
near Salisbury. 

Miscellaneous surface clay for manufacturing building brick was 
mined near Salisbury. 

Worcester.—George B. Cropper washed building sand at a stationary 
plant near Ocean City. 
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The Mineral Industry of Massachusetts 


By Robert W. Metcalf * and James R. Kerr * 


> 


HE VALUE of Massachusetts mineral production broke all 
Ts in 1960, rising to $27.6 million, 6 percent higher than in 

1959, the previous peak year. Production of lime, sand and gravel 
and stone increased appreciably over 1959. Quantity and value o 
both lime and sand and gravel established new highs. Middlesex 
County led Massachusetts counties in value of mineral output, with 
nearly one-third of the total State value, followed by Berkshire, Nor- 
folk, and Essex Counties. 

The Yankee Atomic Electric Co. began operating a nuclear power 
plant at Rowe, Franklin County. This development was of major 
significance in Massachusetts and neighboring New England States. 
Ten privately-owned New England utilities joined to sponsor this 
136,000-kilowatt operation, built by Westinghouse Electric Corp. at 
a cost of $50 million (including research and development expenses). 
The plant is fueled by uranium dioxide, and the core contains about 
20 tons of uranium, enough for 18 months’ operation before fuel 
reprocessing. The nuclear fuel reportedly is equivalent to 450,000 
tons of coal in a conventional plant? 


TABLE 1.—Mineral production in Massachusetts * 


1959 1960 
Mineral s m 
Quantity Valve Valve 

(thousands) (thousands) 
[40 o. RENDERE TRE TET TREE thousand short tons. . 101 $229 $71 
Clem Stones. ilic ecacueuemec re uri eee uev Dads enam 3 1 1 
23111 sc ec RUND E thousand short tons... 144 2. 289 2, 370 

Bedb oo: te oe A uic tei nias short tons.. 713 (3) (3) 
Sand and gravel.................. thousand short tons.. 13, 210 11, 786 13, 013 
LONG ANA AS do.... 5, 102 12, 375 12, 782 

Value of items that cannot be disclosed: Mineral fuels 

ol AAA ee eae Gos ee eee ese cess 6 8 
Total Massachusetts 4...............-.----.-.----]------------ 25, 916 27, 588 


1 Production as measured by mine shipments, sales, or marketable production (including consumption 
by producers). 

2 Weight not recorded. 

2 Figure withheld to avoid disclosing individual company confidential data. 

4 Total adjusted to eliminate duplicating value of stone. 


1Commodity-industry analyst, Bureau of Mines, Pittsburgh, Pa. 
a New England's Historic Past—Atomic Future: Vol. 16, No. 4, September 
» D. . 
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Yue 1.—TrAal value of mineral production in Massachusetts, 1930-60. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Argon.—Argon was produced by Air Reduction Co., Inc., in con- 
Ed with nitrogen compounds operations at South Acton, Middle- 
sex County. 

Clays.— Production of clay totaled 82,000 short tons, 18 percent less 
than in 1959. Four companies were active at five locations in three 
counties. The miscellaneous clay was used in making building brick. 
The principal clay-producing county was Hampden, followed by 
Plymouth and p 

Gem S8tones.—Mineral specimens gathered in Massachusetts by col- 
lectors included margarite and emery from Hampton County near 
Chester, Other specimens collected in the State in recent years were 
epidote, quartz crystal, and magnetite. 

Gypsum.—Nova Scotia gypsum was made into a variety of products 
at Charlestown, Suffolk County. The finished products were distrib- 
uted chiefly to consumers in New England. 

Lime.—Production of lime totaled 154,000 short tons valued at 
$2,370,000. These figures are new highs in quantity and value, and 
represent increases of T and 4 percent, respectively, above figures for 
1959, the former peak year. The average value per ton dropped 
3 percent, Lime was manufactured from both limestone and dolomite. 
Sizable quantities of quicklime and hydrated lime were consumed 
in construction and agriculture, although most of the tonnage was 
used for chemical and industrial purposes. Paper, paints, mason’s 
and finishing lime, and precipitated chalk or whiting were among 
tho principal uses reported. A small quantity of deadburned dolo- 
mite was exported to England for use in making acoustic tile. The 
threo active lime companies were all in Berkshire County. 
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TABLE 3.—Lime sold by producers 


Year Short tons Value 
A ew 139,062 | $2, 120, 677 
? NOR A 143, 567 2, 289, 250 
1000... oc eres 153, 710 2, 370, 059 


Nitrogen Compounds.—Nitrogen VER deere were produced by Air 
Reduction Co., Inc., South Acton, Middlesex County. 

—O was produced by Air Reduction Co., Inc., in 
connection with Nitrogen Compounds operations at South Acton, 
Middlesex County. 

Perlite.—The Whittemore Co., Roslindale, Suffolk, expanded crude 
perlite from Colorado, and sold it for use in building plaster and 
concrete aggregato, and for soil conditioning. Output was less than 
in1959. Average market value per unit also declined. 

Roofing Granules.—Natural and colored granules were produced and 
sold for use in rone shingles by a firm at East Walpole, Norfolk 
County, using miscellaneous stone from Norfolk County as raw 
material. Output increased 9 percent compared with 1959. 

Sand and Gravel.—Vigorous building and road construction pro- 
grams brought a record sand and gravel output in 1960. Production 
increased 12 percent to nearly 14.8 million tons, and the total value 
rose 10 percent to $13 million. The average value per ton declined 
Y to $0.88, compared with $0.89 in 1959. Total commercial 
building sand and gravel and commercial paving sand increased, al- 
though commercial sales of paving and fill gravel gy sharply. 
On the other hand, paving gravel produced and used in Government- 
and-contractor operations, chiefly by the Massachusetts Department 
of Public Works, was 3.5 million short tons, more than three and 
a half times that of 1959. Of the total production, 84 percent was 
washed, screened, or otherwise prepared. Of the Government-and- 
contractor tonnage, 89 percent was produced under contract. All 
of the Government-and-contractor pune and a major portion 
of the commercial output was hauled by truck. A small quantity 
of the commercial tonnage was shipped by rail. 

Middlesex County was first in output of sand and gravel, with 
4.3 million tons. Four other counties, Norfolk, Bristol, Worcester, 
and Hampden, produced over 1 million tons each. 

Stone.— uction of stone rose 3 percent and consisted of granite, 
basalt, limestone, sandstone, and miscellaneous stone. Commercial 
stone comprised 97 percent of the total output and noncommercial 
or Government-and-contractor made up the balance. Commercial 
stone was quarried in 12 counties and Government-and-contractor 
stone (basalt only in 1960) in 4 counties. 

Dimension granite, the leading dimension stone, declined 16 percent 
in dA compare with 1959, and dimension sandstone was sub- 
stantially higher than in 1959. The chief uses of dimension granite 
were for curbing stone, and dressed construction and dressed monu- 
mental stone. Other uses included architectural stone, rough con- 
struction stone, rubble, and paving blocks. 
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TABLE 3.—Sand and gravel sold or used by producers by classes of operations 
and uses 


1959 1960 
Class of operation and use 


Short tons Value Short tons Value 


Commercial operations: 


Sand: 
Strüctual AAA A A 1 3, 007, 104 |1$3,013, 307 | 2,907,009 | $2,834,104 
PAID Ea Ue eco ete 1, 354, 672 1, 143, 820 1, 440, 099 1, 356, 408 
Pattee oe A O AA 283, 543 121, 246 286, 475 128, 111 
JO AAA A A AN 2, 000 7,000 2, 500 12, 500 
Others A ese E a a ode iun. 370, 381 251, 761 415,7 273, 386 
Gravel: 
io AA toe tes Cc LEE 2, 556, 595 3, 534, 708 2, 705, 770 3, 738, 376 
PAVING usas ces enn iaa 2, 436, 999 1, 966, 655 2, 030, 664 1, 969, 937 
Railroad ballast................................ (?) (1) 5, 800 3, 200 
AA IIA comes 869, 081 363, 089 510, 291 279, 665 
Other A A A A 305, 434 246, 072 300, 130 234, 873 
Undistributed 9............. 22 2L c cc Lll. ll ll. 1 282, 503 1 428, 340 295, 549 497, 447 
¿a AAN A A ce oes 11,468,312 | 11,075,998 | 10, 900, 045 11, 328, 067 
o operations 
and: 
PAVING AAA eL La aed peu eU este eens 29, 155 20, 314 162, 382 91, 068 
HP ao SNC MEER ERA TN PR ESE 6, 903 SONS AAA A 
Other MS RE A IAN 3, 000 4,300 AAA oases 
Gravel: 
Birüctürál... d RES end 43, 000 38, 500 fas odosma mel enuleu tee on 
PavinELL. v ocetacaM EN xe medici. 005, 425 396, 895 3, 497, 881 1, 550, 148 
IA A NA ONERE 664, 075 244, 773 229, 162 
y 11 AA IT A NA 1, 741, 558 710, 095 3, 889, 425 1, 685, 286 
Grand total. coca da 13, 209, 570 | 11, 756, 093 | 14, 789, 470 13, 013, 353 


! Revised figure. 
2 Included with “Undistributed” to avoid disclosing Individual company confidential data. 
3 Includes molding sand, ground sand, and miscellaneous gravel. 


Output of crushed and broken stone increased 3 percent, and con- 
sisted mostly of basalt, with sizable quantities of granite and lime- 
stone, and a smaller tonnage of miscellaneous stone. The chief uses 
were for concrete aggregate and roadstone. Railroad ballast, agri- 
cultural limestone, and riprap were included among the principal 
uses. The 15-percent rise in output of basalt was noteworthy, reflect- 
ing increased road construction in the State. 

Commercial stone was quarried by 31 companies at 34 locations 
in 12 counties, as follows: Basalt, 15 companies at 16 quarries in 
9 counties; granite, 12 companies at 12 quarries in 6 counties; lime- 
stone, 4 companies at 4 quarries in 1 county; sandstone, 1 company 


TABLE 4.—Stone sold or used by producers, by uses 


1959 1960 
Use 


Short tons Value Short tons Value 


——— | — | ño | ——————— 


Crushed and broken stone: 


A A A dela ad 114, 821 $147, 725 77,672 $55, 851 
Concrete aggregate and roadstone.....2222.222 222. 3,730,886 | 6,015,495 | 3,788, 109 6, 144, 033 
Fúalro balastros See eae te ue ha 345, 230 508, 913 342, 197 462, 162 
Agricultural dimestone)....... 2... 2. ll lll. lll. 143, 881 425, 782 144, 251 427, 998 
Undistribuléd Lau da 767,553 | 5,277,136 895, 098 5, 691, 986 


yc A A cease jos 6, 102, 383 | 12,375,051 | 5,217,420 | 12, 782, 030 


‘Includes dimension stone, furnace flux, and other uses. 
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at 1 quarry; and miscellaneous stone, 1 company at 1 quarry. One 
company quarried both limestone and basalt, and another, both gran- 
ite and basalt. Two types of stone were reported from six counties. 
Quarrying of dimension stone was concentrated in Middlesex County, 
and most of the crushed and broken stone was produced in Essex, 
Middlesex, Hampden, Norfolk, and Berkshire Counties. 
Vermiculite.—T'wo firms—California Products Corp. and Zonolite 
Co.—sold exfoliated vermiculite at plants in Norfolk and Middlesex 
Counties, respectively. Crude vermiculite from foreign countries 
and domestic sources outside the State was exfoliated and marketed 
chiefly for use as plaster and concrete aggregate and for insulation. 


MINERAL FUELS 


Coke.—Operation of the Eastern Gas & Fuel Associates coke oven 
plant at Everett, Middlesex County, was discontinued in April 1960. 
After existing stockpiles at Everett are depleted, the company’s New 
Haven, Conn., plant will fill all consumers’ requirements. 

The closing of the Everett plant was brought about by two chief 
factors—the gradual replacement over a period of years of coke for 
household heating by gas and oil and the substitution by gas distribut- 
ing utilities of natural gas and oil gas for coke oven gas and water gas 
made from coke. 

Peat.—One firm in Essex County reported output of peat humus, 
Sales were greater than in 1959. 


METALS 


National Research Corp., Cambridge, began investigating ultrafine 
metal powder production under a Bureau of Naval Weapons research 
contract. The higher melting-point metals, such as tantalum, molyb- 
denum, and columbium, were being studied in an effort to produce 
powders comparable in fineness to those obtainable with lower melt- 
ing-point metals. The particle size of lower melting-point metals 
had been reduced to one-millionth of an inch in diameter, by a process 
discovered about 1958.5 

Zirconium.—The Norton Co., Worcester, which in 1951 developed a 
fused stabilized zirconia refractory, placed its first commercial instal- 
lation in a furnace built by C. M. Manufacturing & Machine Co., 
Bloomfield, N.J. The refractory, used heretofore as a military and 
industrial research tool, was designed to operate continuously at tem- 
peratures near 3,992? F.* 


REVIEW BY COUNTIES 


The Department of Public Works, Commonwealth of Massachusetts, 
produced smal] quantities of crushed and broken basalt as riprap, 
concrete aggregate and roadstone, and fill in Barnstable, Franklin, 
Hampden, and Middlesex Counties. 


2 American Metal Market, vol. 67, No. 102, May 27, 1960, P. 10. 
* Brick and Clay Record, vol. 138, No. 2, February 19961, p. 39. 
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Sand and gravel was produced for the Massachusetts Department 
of Public Works under contract and by its own crews in the following 
counties: Barnstable, Berkshire, Bristol, Franklin, Hampden, Hamp- 
shire, Middlesex, Nantucket, Norfolk, Plymouth, and Worcester. 
Three municipalities also reported production of sand and gravel for 
their own use in street or highway maintenance—North Adams, 
iaa County; Dartmouth, Bristol County; and Lawrence, Essex 

unty. 


TABLE 5.—Value of mineral production in Massachusetts, by counties 
1959 1960 Minerals produced in 1960 in order of value 


$137, 521 $177, 191 | Sand and gravel, stone. 

í ; Lime, stone, sand and gravel. 
Sand and gravel, stone, clays. 
Sand and gravel. 

Stone, sand and gravel. peat. 

Sand and gravel, stone. 

Stone, sand and gravel, clays, gem stones. 
Sand and gravel, stone. 

Stone, sand and gravel. 

Sand and gravel. 

Sand and gravel, stone. 

Sand and gravel, stone, clays. 

Stone, sand and gravel. 

Band and gravel, stone. 


3, 195, 274 
25, 916, 277 | 27, 588, 146 


care withheld to avoid disclosing individual company confidential data; included with *“Undistrib- 
uted.’ 

ee sand and gravel and gem stones not assigned to specific counties and values indicated by foot- 
note 1. 

3 Total adjusted to eliminate duplicating value of stone. 


Barnstable.—Fill gravel and building and paving sand and gravel 
were produced in large quantities by Frederick V. Lawrence, 1nc., at 
a stationary plant near Falmouth. Whitehead Brothers Co. produced 
unprocessed molding sand near Provincetown, and Concrete Products 
Co. of Cape Cod, Inc., produced chiefly building gravel near Fal- 
mouth. Turner € Breivogel, Inc., quarried granite for riprap at 
Falmouth Heights. 

Berkshire.—Lime production by New England Lime Co. (Adams) 
U.S. Gypsum Co. (Farnams), and Lee Lime Corp. (Lee) increased 
4 percent in 1960. Chief use for the lime was for chemical and indus- 
trial purposes, but lime was also marketed for building and agricul- 
tural purposes. Crushed limestone, produced by the above lime-burn- 
ing companies plus John S. Lane & Son, Inc., at its Tobey plant, 
West Stockbridge, increased 8 percent. Other than for lime manu- 
facture, limestone was used chiefly as agricultural stone, whiting 
mineral food, and asphalt filler. New England Lime Co. completed 
engineering for the possible installation of another fluo-solids kiln 
of greater capacity than those currently in operation. This firm 
also installed a new primary crushing unit and a tube mill in the fine- 
grinding circuit. Work was underway on expansion of precipitated 
chalk facilities, including a new dryer.* 

Almost 600,000 tons of sand and gravel was produced at 17 plants, 
chiefly for building and paving purposes. General Sand & Stone 


5 Pit and Quarry, vol. 58, No. 1, July 1960, p. 138. 
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Corp. (Dalton) was the leading producer. Other large producers, in 
order of decreasing output, were Berkshire Gravel, Inc., (Pittstield 
and Lenoxdale), Maxymillian, Inc. (Adams), N icholas ein, Jr., 
(Adams), Abby & Sons (Lee), Frank Bushika (North Adams), and 
Mountain Sand & Gravel Co., Inc. (Great Barrington). Oits Chester 
Granite Co. quarried a small quantity of rough monumental granite. 

Bristol.—Over 1.1 million tons of sand and gravel was produced at 
16 plants, a slight decrease from 1959. Tri-City Concrete Co., Inc., 
of Raynham, the largest producer, went out of business at the close 
of 1960. Morse Sand & Gravel Co. at Attleboro and Joseph Borge & 
Sons, Inc., of Swansea were major producers. McCabe Sand & Gravel 
Co. (Taunton), Brockton Sand & Gravel Co., Inc. (South Easton) 
River Sand & Gravel Co. (Seekonk), and Assonet Sand & Grave 
Co., Inc. (Fall River) were other large producers. The county out- 
put was mainly for building and paving uses. 

Basalt for concrete aggregate was quarried by Warren Bros. Road 
Co. at Acushnet and Morse Sand & Gravel Co., Attleboro. 

Stiles & Hart Brick Co. mined miscellaneous clay at Taunton for 
manufacturing building brick. 

Dukes.—Colby Construction Co. produced sand and gravel as build- 
ing and paving material at a stationary plant near Vineyard Haven. 

Essex.—O ver 800,000 tons of sand and gravel, a decrease of 14 per- 
cent from 1959, was produced at 12 sand and gravel operations. The 
re firms were: Yemma Bros., Inc. (Groveland); Videtta Corp. 
Mee Peabody) ; Andover Sand & Gravel, Inc. (Lawrence) ; Essex 

d & Gravel Co., Inc. (Andover) ; and Miles River Sand & Gravel 
Co. (Ipswich). Highway and building construction consumed the 
major portion of the sand and gravel output. 

rushed basalt, chiefly for concrete aggregate and roadstone, was 
produced by Lynn Sand & Stone Co., Swampscott; Trimount Bitu- 
minous Products Co., Saugus; and Essex Bituminous Concrete 
Corp., West Peabody. Output was 8 percent greater than in 1959. 

Andover Sand & Gravel, Inc., produced humus peat for soil condi- 
tioning from bogs near Lawrence. 

Franklin.—Basalt, chiefly for railroad ballast and concrete aggro- 
gato and road base, was quarried by Greenfield Massachusetts Broken 

tone Co. Dimension granite, chiefly for rough architectural uses, 
was quarried by Rockport Quarry Co., Inc., at Rockport. This firm 
supplied exterior archıtectural stone for the Bancroft Hall additions 
at the U.S. Naval Academy, Annapolis, Md. Karl A. Persson quar- 
ried granite for rubble, rough construction, and curbing and flagging. 

Production of sand and gravel decreased 20 percent. Output in 
excess of 300,000 tons was reported by five ? ucers, the larger of 
which were Joseph W. Zmetra (Sunderland) and Northfield Sand 
& Gravel (Nort ea : 

Hampden.—Crushed basalt was produced by John S. Lane & Son, 
Inc., at the Hampden No. 3 quarry at Westfield. The West Spring- 
field quarry of this company was idle in 1960. 

Over 900,000 tons of sand and gravel (a slight decrease) was pro- 
duced at 12 operations. As in 1959, a large tonnage of building sand 
and gravel was produced. The leading producers were North Wil- 
braham Sand & Gravel Co., Inc., North Wilbraham; Monson Sand & 
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Gravel Corp., Monson; D. D. Ruxton Co., Inc., Ludlow; and Bay 
States Gravel, Palmer. 

Dimension sandstone for dressed architectural uses was quarried 
by McCormick Longmeadow Stone Co., Inc., at the Worcester mine 
near East Longmeadow. Important buildings constructed using this 
stone included the First Presbyterian Church, Atlanta, Ga., Wright 
Hall at Smith College, Northampton, Mass., and the Biology Build- 
ing at Rutgers University, New Brunswick, N.J. 

Miscellaneous clay for building brick was mined by Hampshire 
Brick Co., Chicopee, and Westfield Clay Products Co., Westfield. 

_Hampshire.—Sand and gravel production, reported by the same 
eight producers as in 1959, decreased over 40 percent in 1960. The 
decline was directly attributable to sharply reduced output of fill 

vel. Leading producers were Bill Willard, Inc., Northampton; 
lampshire Sand & Gravel Co., Westhampton; and John Omasta, 
Northampton. Crushed basalt for concrete aggregate and roadstone 
was produced by John S. Lane & Son, Inc., at Amherst. 

Middlesex.— Dimension granite was quarried at Westford by Morris 
Bros. Granite Co., Inc., and Oak Hill Granite Co., Inc., and at West 
Chelmsford by the H. E. Fletcher Co. Output was at a lower rate 
than 1959. Basalt, chiefly for concrete aggregate and roadstone, was 
Dr by B. & M. Crushed Stone Co. (Ashland), J. P. Condon 

orp. (Dracut), and Rowe Contracting Co. (Malden). Winchester 
Crushed Stone Co. did not operate its Woburn quarry. Basalt out- 
put was 22 percent greater than in 1959. 

Sand and gravel production, as reported from 20 operations, in- 
creased to slightly over 3 million tons, and the county remained the 
leading sand and gravel producer in the State. Eight companies pro- 
duced more than 200,000 tonseach. They were, in order of decreasing 
output, Acme Sand & Gravel Co., Inc. (Burlington), J. J. Cronin Co. 
(Wilmington), San-Vel Contracting Co. (Littleton), Ashland Sand 
& Gravel, Inc. (Ashland), Pomerleau Brothers (Westford), New 
England Sand & Gravel Co. (Framingham), Thomas Quinn Co. 
(Burlington), and Assabet Sand & Gravel Co., Inc. (Acton). The 
output, concentrated near Boston, was chiefly for building and paving. 

The Zonolite Co. exfoliated vermiculite in a plant near North 
Billerica for lightweight aggregate and insulation. 

Eastern Gas & Fuel Associates closed its Everett coke plant at 
the end of April 1960, due to changes in the use of fuel by former 
consumers. In general, users were changing from coke, coke oven 
gas, and water gas to natura] gas and oil. 

Nantucket.—A small quantity of paving sand was produced by the 
Nantucket Construction Co. 

Norfolk.—Sand and gravel, largely for building, was mined at eight 
pits. The larger producers were Highland Sand & Gravel, Inc., 
West Roxbury; Wrentham Sand € Gravel Co., Inc., Wrentham; 
Boston Sand & Gravel Co., Canton; and Varney Bros. Sand & 
Gravel, Inc., Bellingham. 

Crushed granite for roadstone and stone sand was quarried by 
Old Colony Crushed Stone Co. and Simeone Stone Corp. at Quincy 
and Wrentham, respectively. Bates Brothers Seam Face Granite 
Co. and J. S. Swingle, Inc., quarried dimension granite at Wey- 
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mouth and Quincy. Orders executed included architectural stone 
for exterior use in Boston College buildings, Boston, Mass., and at 
St. Gregory’s Church, Cincinnati, Ohio. S. M. Larusso & Sons, Inc., 
quarried miscellaneous stone at Wrentham for roofing granules. 

California Products Corp. exfoliated vermiculite imported from 
South Africa at Hingham, chiefly for plaster aggregate and 
insulation. 

Plymouth.—Eleven sand and gravel producers reported total output 
of over 440,000 tons of sand and gravel. The leading producers 
were Boston Sand & Gravel Co. at Scituate; Marshfield Sand & 
Gravel Co., Marshfield; and Whitehead Brothers Co. at Marion and 
Onset. Output was chiefly for building and paving, but Whitehead 
Brothers produced molding sand. 

Southeastern Stone, Inc., quarried basalt for concrete and road- 
stone and riprap at Taunton and crushed granite for the same uses 
at Hingham. 

Miscellaneous clay was produced by Bridgewater Brick Co. (East 
Bridgewater) and Stiles & Hart Brick Co. (South Bridgewater). 
Output, used entirely for building brick, decreased 25 percent. These 
two affiliated firms were installing an up-to-date laboratory and new 
beehive kilns to replace scove kilns at the South Bridgewater location. 
The plant was to be converted from making molded common brick 
to making molded face brick of various colors and textures.* 

Suffolk. — West Roxbury Crushed Stone Co., West Roxbury, crushed 
basalt for concrete aggregate and roadstone. Bank run gravel for 
fill and other uses was produced by D. B. Raymond at a stationary 
plant near Watertown. Crude perlite from Western States was ex- 
panded by The Whittemore Co., Permalite Division, at Roslindale. 
The expanded product was used for building plaster, concrete aggre- 
gate, and soil conditioning. Imported gypsum was calcined at 
Charlestown by the United States Gypsum Co. Distribution was 
chiefly to the New England States. 

Worcester.—Sixteen producers of sand and gravel reported output 
in 1960, chiefly for building, paving, and fill. Leading producers 
included Worcester Sand & Gravel Co. (Shrewsbury), Rosenfeld 
Washed Sand & Stone Co. (Milford), DeFalco Concrete Corp. (Mill- 
bury), P. J. Keating Co. (Lunenburg), E. L, Dauphinais, Inc. 
(North Grafton), Direnzo Bros. Sand & Gravel, Inc. (Worcester), 
and Allaire Bros. (Auburn). Pandolf, Inc., Sterling, a new firm 
in 1960, produced basalt for concrete and roadstone. Holden Trap 
Rock Co. quarried basalt for roadstone and for use in the manu- 
facture of bituminous concrete at Holden. The H. E. Fletcher Co. 
dimension granite quarry at Milford did not operate during 1960. 

Bettinger Corp., Milford, began mass production of ceramic coated 
materials following a period of extensive research and development. 
Ceramic-coated mufflers and tailpipes, and ceramic-coated corrugated 
roofing, siding, and accessories, were the principal products sold. 


6 Brick and Clay Record, vol. 187, No. 4, October 1960, p. 81. 
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The Mineral Industry of Michigan 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the Michigan Department of Conservation, Geological Survey Division, State of Michigan. 


By Donald F. Klyce? 


a 


XPANDED PRODUCTION of petroleum and increased ship- 
F ments of iron ore were chiefly responsible for increasing the value 
of Michigan mineral production to a new high, 13 percent more 
than in 1959. Declines in shipments of cement, clays, and gypsum 
reflected a lag in building construction. A slower pace in road build: 
ing resulted in a smaller demand for concrete aggregate and road- 
stone. Production of salt and chemicals derived from well brines also 
was below the 1959 level. 
Iron ore regained first place in value, displacing cement which was 
second, followed by petroleum, sand and gravel, copper, salt, and 
stone. 


TABLE 1.—Mineral production in Michigan * 


AS $73, 082 

RI OA ENS AS 4, 612 

ere Ped, io heat etek ae 1, 904 

36, 199 

A E A 5, 609 

Iron ore (usable) ....thousand long tons, gross weight. - 95, 791 

Limo AA cdelccecses thousand short tons.. 15, 730 

Manganiferous ore (5 to 35 percent Mn) 
short tons, gross welght..|............]............ (3) 

Natural gas...............-.......-- million cubic feet.. 4, 449 

Peat AAA EN short tons.. 2,755 

Petroleum (crude)......... thousand 42-gallon barrels.. 3 45,585 

IA NA thousand short tons.. 33, 759 

Sand and gravel $.. 2.2.0.2. do.... 39, 304 

1 AA NA do.... 32, 274 
Value of items that cannot be disclosed: Bromine, cal- 
cium-chloride and calcium-magnesium chloride, gem 
stones, magnesium compounds, natural gas liquids, 

potassium salts, and values indicated by footnote 2..|...........- 45, 804 

Total Michigan 5.............. . Ll c lee -.-......- 429, 065 


by Fronucnon as measured by mine shipments, sales, or marketable production (including consumption 
ucers). 
3 Figuro withheld to avoid disclosing individual company confidential data. 
3 Preliminary figure, 
4 Includes friable sandstone. 
§ Total adjusted to eliminate duplicating value of clays and stone. 


1 Commodity-industry analyst, Bureau of Mines, Minneapolis, Minn. 
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FicGURE 1.—Value of iron ore, petroleum, cement, copper, and total value of all 
minerals in Michigan 1935-60. 


Employment and Injuries.—Preliminary data for the mineral indus- 
try indicated that man-hours worked in the iron-mining industry in- 
creased in 1960 as industry recovered from the long steel strike of 
1959. Man-hours worked in the limestone industry, which had to 
meet larger demands for flux stone from the steel industry, also 
increased. A lag in building construction was indicated by the de- 
cline in man-hcurs worked in industries supplying cement, clays, gyp- 
sum, and sand and gravel. Data represent virtually complete cover- 
age for most mineral commodities. 

Three large limestone quarries, the Calcite and Cedarville quarries 
of the Michigan Limestone Division, United States Steel Corp., and 
the Alpena quarry of the Huron Portland Cement Co., again main- 
tained excellent safety records. The Grand Rapids mine of the Best- 
wall Gypsum Co. also operated without lost-time injuries. 


ÁK Y j 
AOAO 
Digitized by MJ O UY 
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TABLE 2.—Employment and injuries for selected mineral industries! 


Total number of | 


Average lost-time injuries | Total Injury- 
| number Total . | number (frequency! Injury 
Year and industry of men | man-hours days lost rate ! | severity 
working Fatal | Nonfatal or | rate ? 
| | | | charged | | 
| 
| | | | 
1959: | | | 
s €. IA 1, 662 4 582, 908 i... 17 (3 | 3. 71 (5 
0001 MCN rS 257 560, 002 |........! 10 45 17. 86 80 
OON» IEEE... B LOZI 2089,416.]......... | 8 | (5) | 2.98 | (5) 
AT IIA 1,852 | 3,727,593 | 4 90/ 23614| 252 7, 676 
2 IEEE | 523 Ro RA | 15 459 13. 41 | 410 
2 5,415 | 7,418, 528 | 7 204 55, 033 28. 44 7, 418 
Limestone ?__...........__- | 1,612 | 2,777,824 |__...... | 23 (^ | 8.28 | (9) 
E TERA S4 yl ee 1 (5) 14. 43 (5) 
Sand and gravel............| 3,335 | 5,704,276 |........ 114] 9,285] 19.99 1, 628 
A E 20 hs gl AE 3 (5) 91. 05 | (5) 
HEN E addu. 318 667, 620 |.......- 12 151 17. 97 | 226 
1960: * | | | 
A E AEE 1,587 | 4,185, 732 | 1 13 (0 | 334| (5 
O ae 255 | 550,220 |........ 23 | 194 | 41.80 | 353 
A o RANES 916 | 2, 667, 843 | 1 | 6 | (5) | 2. 62 9 
Dim m or E 1,866 | 4,166,446 | 3 127 | 23727| 3120 | 5,695 
Gypsum. .................- 473 | "972,582 | ........ 4 8| £n | 49 
0700 SALCA i, 369 | 10, 240, 893 | 3 292 28, 572 | 28. 81 | 2,7 
Limestone !. ........-.....- 1, 543 | 2, 962, 292 ass] 8| ( | mej o 
A AA ed AMA TERES 73 El ARA SA AAPP A, O 
Sand and gravel............ 2, 679 | 5, 171, 570 1| 49 | 7, 297 9. 67 | 1, 411 
A ARAN 23 OW a ee eh eee) a eee ATA 
OOT 07 Wale | 1) 107 1. 4 23| — 6.55| 38 


: Tide wurde diei "m 
otal number of injuries million man-hours. 
3 Total number of days inst or charged per million man-hours. 
4 Includes cement pian and quarries or pits producing raw material used in manufacturing cement. 
$ Data not available. 
* Excludes pits producing clay used exclusively in manufacturing cement. 
7 Excludes quarries producing limestone used exclusively in manufacturing cement and lime, 
* Preliminary figures. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—Shipments of cement decreased 3 percent in quantity, but 
increased slightly in value over 1959. Production was reported from 
nine plants with total capacity over 31 million barrels, in seven coun- 
ties. Stocks of portland cement at mills at yearend were 2.7 million 
barrels, down 216,000 barrels from the beginning of the year. 

The average mill value of portland cement was $3.45 a barrel, com- 

ared with $3.33 in 1959. The average value of masonry cement was 

.93 a barrel compared with $3.81 in 1959. 
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Over 63 percent of the cement shipped was used within the State. 
Shipments out of State went mainly to Illinois, Ohio, Wisconsin, and 
New York, with small quantities to Minnesota, Indiana, North Da- 
kota, and Pennsylvania. 

Crude materials used in the manufacture of cement included 5.3 
million tons of limestone, 1.6 million tons of clay or shale, and substan- 
tial quantities of gypsum, coal, sand, lime mud, glass sludge, slag, air- 
entraining GERE and mill scale and pyrite cinders. 


TABLE 3.—Finished portland cement produced, shipped, and in stock 
(Thousand barrels and thousand dollars) 


Year Active 
plants m 
Quantity Value Dec. 31 
1951-55 (average) _......-..-.--.- 2... 7 15, 919 15, 913 $42, 369 1, 465 
1956 A acide uh E Fedss 8 20, 485 20, 237 61, 749 1, 779 
LUST mte POINT ONERE 8 21,015 20, 590 65, 996 2. 204 
E A ES A Ru LE 8 19, 841 19, 691 65, 738 2, 43 
a cae ceeccews sas ce 8 21, 561 21, 682 72, 198 1 2, 912 
M000 A A A eee 9 20, 971 21, 187 73, 082 2, 696 
1 Revised figure. 


Clays.—Miscellaneous clay and shale production decreased 2 per- 
cent from 1959. Nearly 87 percent of the material mined was used 
in manufacturing cement. Dile uses were in heavy clay products 
(building brick, paving brick, draintile, and sewer pipe), lightweight 
aggregate, art pottery, and miscellaneous. 

lay or shale was produced in 10 counties at 17 operations. Al- 
pena, Wayne, and Saginaw Counties reported the largest production. 

Gem Stones.—Collection of agate, native iron and copper specimens, 
Petoskey limestone, celestite, sulfur, salt SE and alabaster 
was reported. Most of the agate was found on Lake uperior beaches 
of the Northern Peninsula. 

Gypsum.—Gypsum was qu in Iosco County and mined under- 
ground near Grand Rapids in Kent County. 'The raw material was 

rocessed at plants in National City, Grand Rapids, and Detroit. 
Crude gypsum also was shipped to plants in Illinois and Ohio. Prin- 
cipal products were plasterboard, exterior sheathing, lath, and plaster. 
Production was 15 percent below 1959 output, reflecting a decreased 
demand from the building industry. 
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Lime.—Lime production was reported from plants in Bay, Chip- 
pewa, Ingham, Mason, Menominee, and Wayne Counties. Five man- 
ufacturers produced only quicklime, one company produced only 
hydrated lime, and one produced both. Annual lime- ing capac- 
1ty of the plants exceeded 1 million tons. 

Principal uses for lime were for producing alkalis and other chem- 
icals used in metallurgy, paper manufacture, and sugar refining. 
Production was 37 percent higher than in 1959. A new plant in 
Wayne County helped to increase output in 1960. 

Natural Salines.—Natural well brines from two geological forma- 
tions were source material for bromine, calcium chloride, calcium-mag- 
nesium chloride, magnesium compounds, and potash. Brines from the 
Filer sandstone supplied chemical plants in Mason and Manistee 
Counties; plants in Gratiot, Lapeer, and Midland Counties recovered 
chemicals from brines of the Sylvania formation. Production of 
chemicals from these sources decreased 10 percent from the previous 

ear. 
Perlite.—Perlite was expanded at plants in Grand Rapids and Na- 
tional City from crude ore mined in Colorado and Nevada, and used 
chiefly in building plaster. Small quantities were used for concrete 
aggregate, soil conditioning, and other applications. 

Salt.—Salt production came from natural brines of the Dundee and 
Marshall formations, artificial brines formed by dissolving salt from 
the Salina formation, and one underground mine. Production was 
reported from 10 plants in six counties. Largest production came 
from Wayne County, which included output of International Salt 
Co.’s underground mine and artificial brine operations of Pennsalt 
Chemical Corp. and Wyandotte Chemicals ai Production of salt 
in Michigan was 9 percent less than in 1959. Although declines were 
noted for most use categories, the largest declines were in the manu- 
facture of soda ash and ice control on highways. 

Salt was used for a wide variety of industrial purposes; a major 
ortion by the chemical industry. Large tonnages were purchased 
y Government agencies for ice control on highways. 

Sand and Gravel.—Sand and gravel was produced from glacial de- 

its, present-day beaches, river channels, lakes, and sand dunes. 
uction was reported from all 83 counties. 

Output of sand and gravel was 2 percent less than in 1959. Slightly 
decreased activity in highway construction and lesser demand from 
the building industry were partly responsible for the decline. 
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TABLE 4.—8and and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1960 
Class of operation and use ER 
Quantity Quantity Value 
Commercial operations: 
Sand: ! 
Molding: il on PORC ce 1, 699 $2, 719 
Bung e A HEU esse eos 4, 095 3,179 
cia MENANDER 4, 701 4, 091 
di le A eme bo cee LE 68 
Filter ARR Merc pr TURON DOSE, he MOS 
Pilloinzl- ad cene iun A eae 764 
OUNCE occu guae dude am cime dme dx uec 5 
Undistributed 3. ......... 22. 2222 ccc c Lll ll. 1, 558 
Total... orto 12, 384 
Gravel: 
Hullllng:2s::22 l2 22waseR asa 5,319 
Paving AA A E A iS QE 13, 952 
Railroad ballast.........................-...... 185 
Bil Esos a 289 
Other A A sec sie 42 
Total aca e 19, 787 
Total sand and gravel........................ 32,171 
Government-and-contractor operations: 
Band: 
¿AAA cR RO ERE ses 1 
Paving o lll. O aee Bk 410 
Fill ew eco eee eccl ut ide ceu MERE 370 
Total ooh A UEM Cees 781 
Gravel: 
Bulli poser ese o se cee es 13 
Paving concoct couse oct cee oa aida 9, 436 6, 228 
Fo ot ek oo IPSA 165 111 
(O fir ENDE Oc Sh... AAA A 
Totali MAA A E AA. 9, 634 6, 352 
Total sand and gravel........................ 12, 578 7, 133 
All operations: 
Und. A A A wot dete ES EE 16, 479 13, 165 
o 2:525 A A E 31,573 26, 139 
Grand total: scort trad ad 48, 052 39, 304 


1 Includes friable sandstone. 
? Includes railroad ballast, blast, glass, grinding and polishing, and other ground and unground industrial 


sands. 
3 Included with “Other” gravel to avoid disclosing individual company confidential data. 


Sand requirements for industrial uses—molding, glass, blasting, 
grinding, polishing, and other—decreased 7 percent from 1959. 

Nearly 43 million tons of sand and gravel was moved by truck, 2.3 
million tons by rail, and 1.6 million tons by water. 

Operations in the Detroit area (Livingston, Macomb, Oakland, 
Washtenaw. and Wayne Counties) produced over 28 percent of the 
sand and gravel. Major production also came from Berrien, Calhoun, 
Genesee, Ingham, Kent, Muskegon, Ottawa, and Tuscola Counties. 

Production was reported from 267 commercial operations and 122 
Government-and-contractor operations. 
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The 10 largest producers, listed alphabetically, were: 


American Aggregates Corp. (Kalamazoo, Livingston, and Oakland Counties) 
Construction Aggregates Corp. (Ottawa County ) 

O. E. Gooding & Co. (portable operation) 

Grand Rapids Gravel Co. (Kent County) 

Pickitt £ Schreur, Inc. (portable operation) 

Sand Products Corp. (Manistee and Muskegon Counties) 

Sargent Sand Co. (Mason and Tuscola Counties) 

Straits Aggregate & Equipment Corp. (portable operation) 

Walker Sand & Gravel Co. (Oakland County) 

John G. Yerington (portable operation) 


Stone.—Basalt, limestone, marl, and sandstone were produced. 


LLION DOLLARS 


LI 
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Basalt.—Basalt from Precambrian rocks was quarried in Houghton 
County. It was crushed for road use. 

Limestone—Small quantities of dimension limestone was quarried 
in Charlevoix, Eaton, Huron, and Presque Isle Counties. Production 
was for rough construction, rubble, cut stone, and flagging. 

Limestone was quarried and crushed in 19 counties by 21 producers 
at 24 sites and by 5 Government-and-contractor producers. Most of 
the output came from counties in the northern part of the State in 
the area bordering Lakes Huron and Michigan. Several large opera- 
tors maintained port facilities near their quarry and mill sites. Over 
25 million tons was moved by water to industrial users (cement and 
lime plants, steel mills, and other industries). The marketing area 
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via the Great Lakes included Michigan, Illinois, Indiana, Minnesota, 
New York, Ohio, and Pennsylvania. Crushed limestone shipments 
were 4 percent larger than in 1959. Of the 31 million tons shi 

12.3 million tons was used by the steel industry for flux, 12.6 ion 
tons by cement, chemical, and lime manufacturers, and 5.4 million by 
concrete aggregate and roadstone consumers. Miscellaneous uses, 
including agricultural limestone, made up the balance. 

The largest producers, in alphabetical order, were: 


Drummond Dolomite, Inc. (Chippewa County) 

Dundee Cement Co. (Monroe County) 

The France Stone Co. (Monroe County) 

Huron Portland Cement Co. (Alpena County) 

Inland Lime & Stone Co. (Mackinac County) 

Michigan Limestone Div. of U.S. Steel Corp. (Mackinac and Presque Isle Coun- 
ties) 

The Michigan Stone Co. (Monroe County) 

Penn-Dixie Cement Corp. (Emmet County) 

Presque Isle Corp. (Presque Isle County) 

The Wallace Stone Co. (Huron County) 


TABLE 5.—Dimension stone sold or used by producers, by kinds 


Short tons Value 


$110, 159 
105, 854 
120, 361 

58, 120 
58, 889 


TABLE 6.—Crushed and broken stone sold or used by producers, by kinds and uses 
(Thousand short tons and thousand dollars) 


Kind and use 


Basalt: Concrete aggregate, road tone: 
Government-and-contraeto:. ` jue--oooosmomsscconoos- 
estone: 


ommercial 


SOT eo OS O88 rr cr O88 O2HO2 FEES EBHABABAFZEZOODBO 
ae ee ee ee ee re a 
rd 


- - oe rr BBO o m pm o P UP p D mmc 


t Includes limestone for refractory (1950), riprap, railroad ballast, chemical uses, whiting or whi 
substitutes, asphalt filler, dust for cos] mines, mineral food, poultry grit, stone sand, cement, lime, an 
other miscellaneous purposes. 
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Marl.—Marl pits in 17 counties yielded 159,345 tons of material; 
all was used to neutralize acid soils. Production dropped 21 percent 
from 1959. Principal output was from Allegan, Calhoun, Kalak 
zoo, and St. Joseph Counties. 

Sandstone —Dimension sandstone was quarried in Baraga, Hills- 
dale, and Jackson Counties. It was used principally for rough 
construction, rubble, dressed or cut stone, and flagging. 

Sulfur.—Byproduct sulfur was recovered from crude petroleum in 
Detroit at the Aurora refinery of the Ohio Oil Co. The Clauss process 


was used. 
METALS 


Copper.—Production of copper was up 2 percent over 1959. A 2-cent 
increase in the average price per pound raised the value of shipments 
by over $2 million. Although the Michigan copper industry showed 
an overall increase over 1959, a decline began in the latter part of the 
year which reflected reduced activity in the durable goods field, world- 
wide overproduction of copper, and a consequent drop in price, par- 
ticularly in the last quarter of 1960. 

Output was reported from 9 underground mines and 3 tailing recla- 
mation plants. 

Calumet & Hecla, Inc., operated 7 mines, one reclamation plant, and 
one smelter in Houghton and Keweenaw Counties. During the year 
the company introduced a high-conductivity lithium dessidized cop- 
per for possible use in the field of electronics. Copper Range Co. 
operated the Champion mine and the Freda mill. The mill concen- 
trated ore from the mine and tailing from the Redridge sands. Con- 
centrate from the mill was processed at the White Pine Copper Co. 
smelter. Quincy Mining Co. operated a reclamation plant and smelter 
in Houghton County. White Pine Copper Co. operated a mine, mill 
and smelter in Ontonagon County. A labor strike that had started 
October 28, 1959, was settled on February 22. 

No silver was recovered in 1960 but the output was fire-refined and 
sold as “Lake copper” at a slight premium because of its silver content. 
The average welghted price increased to 32.1 cents a pound from 30.7 
cents in 1959. 


TABLE 7.—Mine production of copper in 1960, by months, in terms of recoverable 
metal 


Month 
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TABLE &—HM:19 p-odictam ef eqo09ger. im terms ef recaverabie metal 
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Conservacon.? che average 20st per con. ; dei vered at Lasa Erie ports) 
for cinuerzcournd mines was 32039 m Lusky compared with SLi in 
1453. Ihe “OST Der ton for ii2er feil to SU. fom 39.15. suppLes 
ro 3242 from $1.02. taxes cexciucing Federal meome tax) to 30.50 
fmm X.M. and general overhead to 31.23 from 3119. Marketing 
ASS remuülnel ac X25. and Transportación costs decreased 30.09 to 
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NX. mm 3.20. 


TABLE 3.—Crude iron are'/ data in 1960, by counties and ranges 
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Michigan Department of Conservation, 1980 General Staristice Covering Costs and 
Productiva of Mictugaa irog Mines: eva Survey Div. Lansing, Mien, June 1961, p. 9. 
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TABLE 10.—Usable iron ore shipped from mines, by ranges! 


(Thousand long tons) 
Menominee Gogebic 
Year Marquette range range Total 
range (Michigan (Michigan 
part) part) 

1951-55 (average)...........................-.-. 5,210 4,312 2, 989 12, 511 
19565... o A UE ne 5, 689 3, 889 2, 958 12, 
e A uet uc eve e Le ME 5, 993 4, 297 2, 833 13, 123 
1958 er Tcr TM EUR 3, 722 2, 995 1,394 8,111 
W050 E E A aoa’ cous 3,530 2, 469 1, 249 7,247 

A A 4, 881 4,018 1, 892 0, 


1 Exclusive of iron ore containing 5 percent or more manganese, natural. 


TABLE 11.—Usable iron ore produced, by ranges! 
(Thousand long tons) 


Menominee Gogeblc 


Year Marquette range range Total 
range (Michigan (Michigan 
part) part) 

1951-55 (average) .....--.......--------------.--- 5, 231 4,275 2,972 12, 478 
1950 A IA A AI PROPOS cece 5, 869 4, 264 2,910 13, 043 
A A AP hol. 6, 557 4, 201 2, 868 13, 626 
1958. c lenecu A 4, 111 2, 896 1, 397 8, 404 
¡E AA A A AA 2, 851 2, 616 1, 7,129 
| o m CN 6, 619 4, 079 2, 169 12, 866 
Total 1854-1960........................... 309, 435 31 254, 676 1244, 284 808, 395 


1 Exclusive of iron ore containing 5 percent or more manganese, natural. 
3 Distribution by range partly estimated before 1906. 


On the Gogebic range, average cost per ton (delivered at Lake 
Erie ports) for underground mines was $11.80 in 1960 and $13.10 
in 1959; on the Marquette range, costs fell to $10.88 from $11.63; and 
on Menominee range to $9.87 from $10.08. "The decline in costs re- 
sulted from the closing of higher-cost mines as demand fell off. 

Of the ore mined in 1960, 28 percent came from open pits and 72 
percent from underground mines. Average iron content of usable 
ore dae was 53.79 percent natural. 

The trend to the use of concentrate from jaspilite ores continued, 
and 11.6 percent of iron-ore shipments were from this source, com- 
pared with 8.5 percent in 1959. 

At yearend estimated reserves of iron ores in Michigan totaled 124 
million tons? not including about 1.8 billion tons* of low-grade 
hematitic ore. 

The average weighted mine value of Michigan iron ore, without 
Mis suns to de, was $8.88 a long ton compared with $8.68 in 1959. 

xcept for a small quantity of crude ore used in manufacturing 
iron-oxide penis Michigan iron ore was shipped to producers of 
pig iron and steel. d eei 98 percent of the iron ore shipped 
was transported by rail to ore docks at Ashland, Wis., and Escanaba 


8 Work cited in footnote 2. 
4 Pardee, F. G., and Kennedy, B. E., Low-Grade Ore Occurrences in Michigan: Univ. of 
Minnesota, 9th Ann. Min. Symposium, 1948, p. 24. 
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Peat.—Peat production increased for the eighth consecutive year. 
It was produced from bogs in 17 countries, with the largest production 
reported from Sanilac, St. Clair, Lapeer, and O a Counties. 
Output was sold mainly as a soil conditioner. 

Petroleum.—The upward trend in petroleum production, which be- 
gan in 1959 after 11 years of decline, continued in 1960. Output was 
50 percent greater than in 1959. According to data published by the 
Michigan Department of Conservation,’ exploratory and development 
well permits increased 27 percent, totaling 824. Exploratory wells 
drilled during the year resulted in four new oil fields, four new gas- 
fields, one new oil pool, and six extensions. Exploratory methods em- 
ployed in these 15 discoveries were: Subsurface geology—five; trend 
geology—six; gravity—three; and nontechnical—one. Undeveloped 
acreage under lease exceeded 3.6 million acres. 

Most of the drilling and half of the oil production were in fields of 
the Albion-Pulaski-Scipio trend in Calhoun, Hillsdale, and Jackson 
Counties in southern Michigan. Output in this area quadrupled from 
2 million barrels in 1959 to nearly 8 million barrels. New pools and 
extensions extended the fracture zone to 38 miles. In 1960, 235 oil 
wells were completed along the trend. 

During the latter part of the year attention shifted to further ex- 
ploration of Niagaran reefs in eastern Michigan. These reefs are 
characterized by unstratified coral buildups, with crude sorting around 
the flanks. Oiland gas was produced from the overlying dolomite and 
the reef. Favorable economic factors included accessibility, market- 
ing facilities, and relatively shallow depth. 

etroleum was produced in 40 counties. In addition to the areas 
described above, output in Bay, Isabella, Missaukee, Montcalm, and 
Osceola Counties each exceeded 500,000 barrels. Fourteen refineries, 
with a oe crude throughput capacity of 174,000 barrels daily, were 
operated. 


TABLE 13.—Value of mineral production in Michigan, by counties! 


Minerals produced in 1960 in order of value 


600 Sano and gravel. 


O. 
Petroleum, sand and gravel, peat, stone, 
Cement, stone, clays, sand and gravel. 
Clays, sand and gravel. 
Petroleum, stone, sand and gravel. 
Iron ore, sand and gravel, stone. 
Sand and gravel, petroleum, stone. 
Cement, petroleum, saud and gravel, lime, 
Sand and gravel. 
Sand and gravel, stone, peat. 
509 | Sand and gravel, stone. 
Petroleum, sand and gravel, stone, 
en and gravel, stone. 

O. 


Do. 
Stone, lime, sand and gravel. 
Petroleum, sand and gravel. 
Sand and gravel, clays, peat, 
Petroleum, sand and gravel, 
d and gravel, stone. 


See footnotes at end of table. 


5 Price, Lyle W., Acker, Robert M., Hautau, Gordon H., Ives, Robert E., 1960 Summary 
of Operations, Oll and Gas Fields: Michigan Dept. of Conservation, Geol. Survey Division, 
Lansing, Mich., June 1960, 44 pp. 


520 


MINERALS YEARBOOK, 1960 


TABLE 13.—Value of mineral production in Michigan, by counties '—Continued 


County 1959 
Dickinson. ............... $1, 398, 716 
Eaton.................... 461,115 
EUlet- l2 nuee dee 10, 210, 091 
Genesee.................-. 766, 612 
Gladwin.................. 1, 491, 151 
Qogeblc.............-....- 10, 530, 773 
Grand Traverse..........- 8, 778 
Gratiot................... 1) 
Hillsdale.....-...--------- 5,116,765 
Houghton 3............... 34, 361, 400 

UFOD AA 981, 387 
Ingham................... 1, 171, 167 
TOUS AAA 44, 
l08C0.... Loc cause (2) 

IFOD AA este vau e MAE 19, 066, 278 
Isabella................... 2, 802, 591 
Jackson...--.-.-----.----- 1, 489, 030 
Kalamazoo.......-......- 942, 071 
Kalkaska................- 120, 332 
KéDb.: le2eeioBesmene 2, 883, 610 
¿EN A AA 41,373 
TACO PA A A 843, 826 
Leelanau................- 19, 553 
Lenawee..........--.-.-.- 4, 144, 759 
Livingston...............- 2, 782, 504 
De oe. pane ee SA 103, 779 
Mackinac............... xs (2) 

Macomb.................. 1, 241, 348 
Manístee................. 12, 594, 089 
Marquette...............- 92, 150, 353 

A (2) 
Mecosta.................- 231, 775 
Menominee............... 972, 233 
Midland.................. 1 
Missaukee...............- 1, 364, 610 
IT RA ,224, 
Montcalm.......- ....... 2, 901, 899 
Montmorency............ 6. 510 
Muskegon...... pass 1,939, 149 
Newaygo........-......-.-. 344, 179 
Oakland.................. 5,937, 115 

COANE luec ceo se rem EA 918, 126 
Ogemaw.................. 1, 662, 265 
Osceola.................-. 2, 029, 208 
A aues m enn 7,763 
OTSPgO. Lose sqeaue sh puTuE 24. 360 
Ottawa...--.....-.....--- 2, 224, 305 
Presque Isle.............. (2) 
Roscommon.............. 1, 258, 891 
AAN A 538, 465 
Saint Clalt...... rc ee 15. 301, 753 
Baint Joseph.............. 200, 538 
Sanit. ouocciosiinnacis es. 660, 548 
Bchoolcraft................ 06, 476 
Bhiawassee................ 374, 799 
'"TuscolB.-lczosce esce: 1, 471, 003 
Van Buren............... 523, 216 
Washtenaw..............- 1,708, 078 

AU acces 44, 269, 585 
Wexford.................. 63, 340 
Undistributed 4........... 83, 602, 203 

Total dius 381, 297, 000 


1960 


$5, 477, 161 
20 


1, 749,706 
45, 061, 398 


97,949 
87, 479, 442 


429, 055, 000 


Minerals produced in 1960 in order of value 


Iron ore, stone, sand and gravel. 

Sand and gravel, stone, clays, peat. 

Cement, stone, sand and gravel. 

Sand and gravel, petroleum. 

Petroleum, sand and gravel. 

Iron ore, sand and gravel. 

Sand and gravel. 

Salines, salt, petroleum, sand and gravel. 

Petroleum, sand and gravel, stone. 

Copper, sand and gravel, stone. 

Stone, sand and gravel, petroleum, 

Sand and gravel, lime, stone, peat. 

Stone, sand and gravel, petroleum, 

Gypsum, sand and gravel. 

Iron ore, manganiferous ore, sand and gravel. 

era sand and gravel, stone. 
o 


Sand and gravel, stone, peat, petroleum, 

Petroleum, sand and gravel, stone. 

Sand and gravel, gypsum, petroleum, peat. 

Sand and gravel, petroleum. 

Peat, sand and pravel, salines. 

e and prase T TA i 
ment, sand and gravel, clays, peat. 

Saad and gravel. 


o. 

Stone, sand and gravel. 

Sand and gravel. 

Salt, salines, sand and gravel. 

Iron ore, sand and gravel. 

Salines, lime, petroleum, sand and gravel. 

Petroleum, sand and vel, stone. 

Lime, sand and gravel. 

Salt, petroleum, sand and gravel, potash. 

Petroleum, sand and grave 

Cement stone, clays, petroleum, peat, sand and 
gravel. 

Petroleum, sand and gravel, peat. 

Sand and gravel. 

Sand and gravel, salt, petroleum, stone. 

Petroleum, sand and gravel, stone, 

Sand and gravel, peat, petroleum, 

Fomo cuni, sand and gravel. 

O. 

Petroleum, sand and gravel, stone 

Sand and gravel, petroleum, 

Sand and gravel. 

Sand and gravel, petroleum, stone, 

Stone, sand and gravel. 

Petroleum, sand and gravel. 

Sand and gravel, clays, petroleum, 

galt; petroleum, peat, cement, sand and gravel, 
clays. 

Sand and gravel, marl, peat. 

Peat, sand and gravel. 

Sand and gravel. 

Sand and gravel, clays. 

Sand and gravel, petroleum, peat. 

Sand and gravel, petroleum, stone. 

Sand and gravel, petroleum, peat. 

Cement, salt, lime, sand and grave), stone, 
clays, petroleum, 

Sand and gravel. 


1 Gem stones, natural gas, and natural gas liquids not listed by counties as data are not available, included 


with ''Undistributed."' 


3 Figure withheld to avold disclosing individual compan 
3 Includes value of mineral production in Keweenaw an 


confidential data. 
Ontonagon Counties, 


4 Includes petroleum (1959), some sand and gravel and stone not assigned to specific counties and values 


indicated by footnotes 1 and 2. 


$ Total adjusted to eliminate duplicating value of clays and stone. 
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REVIEW BY COUNTIES 


All 83 counties reported mineral production, with Marquette replac- 
ing Wayne as the leading producing county, Sand and gravel was 
ghar in all 83 counties and was the only mineral commodity re- 
ported in 13. 

The value of mineral production exceeded $1 million in 46 counties. 
The value of output increased in 46 counties and decreased in 37. The 
largest losses were recorded in counties producing sand and gravel. 

Allegan.— Petroleum and natural gas were the major mineral com- 
modities. Allegan County led in natural gas output. Marl, peat 
and sand and gravel also were produced. Sand and gravel, use 
mostly for road construction, was mined at nine sites. 

Alpena.— Huron Portland Cement Co. manufactured portland and 
masonry cements at Alpena using locally produced limestone and clay. 
Sand and gravel was produced at three sites for building and paving 
use. 

Antrim.—Penn-Dixie Cement Co. mined clay for use at its Petoskey 
cement plant. The State and county highway department mined sand 
and gravel for road use. 

Arenac.—Roadstone and sand and gravel for paving and building 
use were produced at six sites. Petroleum was produced at five fields. 
OR of the output came from the Deep River and Ster- 

e 

Baraga.—Cleveland-Cliffs Iron Co. resumed production of iron ore 
from its Ohio open-pit mine. Road material was mined at two sand 
and gravel pits, and a small quantity of sandstone was quarried for 
building purposes. 

Barry.—Sand and gravel for building and paving use was produced 
at five pits. Marl for agricultural use was produced near Caledonia 
and Nashville. Petroleum was produced from three fields. The Hope 
field had the largest output. 

Bay.—Aetna Portland Cement Co. produced portland and masonry 
cements at Bay City. Over 500,000 barrels of petroleum was pro- 
duced, with the major part coming from the Kawkawlin field. Crude 
oil was refined at Bay City by the Bay Refining Corp. Monitor 
Sugar Div. of the Robert Gage Coal Co. produced lime for its own 
use. 


Berrien.—Eight sand and gravel operations produced over $1 mil- 
lion of material for building, paving, and industrial (chiefly molding 
sand) purposes. Small quantities of marl and peat also were 
produced. 

Branch.—Sand and gravel output from four sites was used for fill, 
building, and paving purposes. Marl was produced from a pit near 
Quincy. Five marl pits in the Sherwood area, that produced in 1959, 
were idle during the year. 

Calhoun.—Petroleum was the major mineral commodity. Output 
was over 2.4 million barrels from fields of the Albion-Pulaski-Scipio 
trend, an increase of over 2 million barrels above that of 1959. 

The value of sand and gravel produced declined unu) from $3 
million to less than $750,000 chiefly because of a contract by the State 

615629 —61— 84 
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TABLE 13.—Value of mineral production in Michigan, by counties '—Continued 


County 1950 
—————— $1, 398, 716 
Eaton. ...---------------- 461,11 
od AAA 10, 210, 001 
A 766, 612 
A an 
ogebic................--- , 
Grand Traverse........... 8, 778 
TRUOU ...-.-.----------- (9 
Hillsdale.................- 5, 116, 765 
Houghton 3............... 94, 361, 400 
Huron. Lecce e secoerno 981, 387 
Ingham................... 1, 171,107 
Ionia......----.-.-------.- 44, 
A ------------2--- (1) 
WROD A eee dut 19, 066, 278 
Isabella..................- 2, 802, 501 
Jackson.................-. 1, 489, 030 
Kalamazoo..........-..-- 942, 071 
Kalkaska................. 120, 332 
ROD AA 2, 883, 610 
RA 41,373 
Lapeer. occu eor mme Ee 843, 826 
Leelanau................. 19, 553 
¡PT 4, 144, 759 
Livingston...............- 2, 782, 504 
E A 103, 779 
Mackinac................. (3) 
Macomb.............-.... 1, 241, 348 
Manistee................. 12, 504, 089 
Marquette................ 82, 750, 353 
830D eeeconocdeses ens: Qu 
Mecosta.................- , 775 
enominee..............- 972, 233 
Midland.................. VA 
rado 1, 364, 610 
Monroe................... 1, 224, 003 
Montcalm................ 2, 901, 899 
Montmorency............ 6. 510 
Nee gos 149 
@WAYQZO-...--.-.....--.- 
Oakland. bujuudei desc Rdas 5,937, 115 
Oceana................... 918, 126 
Ogemaw.................- 1, 662, 265 
Osceola................... , 208 
sl A 7,763 
OOO... ===5 oo e e rores 24. 360 
ddl Ernie 2, a" 305 
Presque Isle.............- 
Roscommon.............. 1, 258, 891 
MW circa as 538, 465 
E A 15, 301, 753 
Saint Joseph.............. 200, 538 
AA 660, 548 
Bchoolcraft...............- 66, 476 
Bhiawassee...............- 374, 709 
|| aped ES NE 1, 471, 003 
Van Buren............... , 276 
Washtenaw............... 1, 708, 078 
Wayne..........-........ , 269, 585 
Wexford.................. 63, 340 
Undistributed 4........... 83, 602, 203 
Total 8.............. 381, 297, 000 


1960 
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45, 061, 398 


97,940 
87, 479, 442 


429, 055, 000 


Minerals produced in 1960 in order of value 


Iron ore, stone, sand and gravel. 

Sand and gravel, stone, clays, peat. 
Cement, e, sand and grave 

Sand and gravel, petroleum. 

Petroleum, sand and gravel. 

Iron ore, sand and gravel. 

Sand and evel. 

Salines, salt, petroleum, sand and gravel. 
Petroleum, sand and gravel, stone. 
Copper, sand and gravel, stone. 

Stone, sand and gravel, petroleum. 

Sand and gravei, lime, stone, peat. 
Stone, sand and gravel, petroleum. 
Gypsum, sand and gravel. 

Iron ore, manganiferous ore, sand and gravel. 
reo, sand and gravel, stone. 


O. 
Sand and gravel, stone, peat, petroleum. 
Petroleum, sand and gravel, stone. 
Sand and gravel, gypsum, petroleum, peat. 
Sand and gravel, petroleum. 
and graves salines. 
Sand and gravel. 


Stone, sand and gravel. 

Sand and gravel. 

Salt, salines, sand and gravel. 

Iron ore, sand and gravel. 

Salines, lime, petro eum, sand and gravel. 
Petroleum, sand and gravel, stone. 

Lime, sand and gravel. 
Salt, petroleum, sand and gravel, potash. 
Petroleum, sand and grave 

Cement, stone, clays, petroleum, peat, sand and 


gravel. 
Petroleum, sand and gravel, peat. 
Sand and gravel. 
Sand and gravel, salt, petroleum, stone. 
Petroleum, sand and gravel, stone, 
Sand and gravel, peat, petroleum. 
hig ssa sand and gravel. 
O. 
Petroleum, sand and gravel, stone 
Sand and gravel, petroleum. 
Sand and gravel. 
Sand and gravel, petroleum, stone, 
Stone, sand and gravel. 
Petroleum, sand and gravel. 
Sand and gravel, clays, petroleum. 
Balt, petroleum, peat, cement, sand and gravel, 
clays. 
Sand and gravel, marl, peat. 
Peat mand and gravel: 
Sand and gravel. 
Sand and gravel, clays. 
Sand and gravel, petroleum, peat. 
Sand and gravel, petroleum, stone. 
Sand and gravel, petroleum, peat. 
Cement, salt, lime, sand and gravel, stone, 
clays, petroleum. 
Sand and gravel. 


1 Gem stones, natural gas, and natural gas liquids not listed by counties as data are not available, included 


with “Undistríbuted.” 


3 Figure withheld to avoid disclosing individual company confidential data. 


3 Includes value of minera! production in Keweenaw an 


Ontonagon Counties. 


4 Includes petroleum (1959), some sand and gravel and stone not assigned to specific counties and values 


id footnotes 1 and 
5 Total adj 


usted to eliminate duplicating value of clays and stone, 
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REVIEW BY COUNTIES 


All 83 counties reported mineral production, with Marquette replac- 
ing Wayne as the leading producing county. Sand and gravel was 
produced in all 83 counties and was the ouis mineral commodity re- 
ported in 13. 

The value of mineral production exceeded $1 million in 46 counties. 
The value of output increased in 46 counties and decreased in 37. The 
largest losses were recorded in counties producing sand and gravel. 

Allegan.—Petroleum and natural gas were the major mineral com- 
modities. Allegan County led in natural gas output. Marl, peat 
and sand and gravel also were produced. Sand and gravel, use 
mostly for road construction, was mined at nine sites. 

Alpena.—Huron Portland Cement Co. manufactured portland and 
masonry cements at Alpena using locally produced limestone and clay. 
Sand and gravel was produced at three sites for building and paving 


use. 

Antrim.—Penn-Dixie Cement Co. mined clay for use at its Petoskey 
cement plant. The State and county highway department mined sand 
and gravel for road use. 

Arenac.—Roadstone and sand and gravel for paving and building 
use were produced at six sites. Petroleum was produced at five fields. 
poer bolus of the output came from the Deep River and Ster- 

ing fields. 

Baraga.—Cleveland-Cliffs Iron Co. resumed production of iron ore 
from its Ohio open-pit mine. Road material was mined at two sand 
and gravel pits, and a small quantity of sandstone was quarried for 
building purposes. 

Barry.—Sand and gravel for building and paving use was produced 
at five pits. Marl for agricultural use was produced near Caledonia 
and Nashville. Petroleum was produced from three fields. The Hope 
field had the largest output. 

Bay.—Aetna Portland Cement Co. produced portland and masonry 
cements at Bay City. Over 500,000 barrels of petroleum was pro- 
duced, with the major part coming from the Kawkawlin field. Crude 
oil was refined at Bay City by the Bay Refining Corp. Monitor 
Sugar Div. of the Robert Gage Coal Co. produced lime for its own 


use. 

Berrien.—Eight sand and gravel operations produced over $1 mil- 
lion of material for building, paving, and industrial (chiefly molding 
sand) purposes. Small quantities of marl and peat also were 
produced. 

Branch.—Sand and gravel output from four sites was used for fill, 
building, and paving purposes. Marl was produced from a pit near 
Quincy. Five marl pits in the Sherwood area, that produced 1n 1959, 
were idle during the year. 

Calhoun.—Petroleum was the major mineral commodity. Output 
was over 2.4 million barrels from fields of the Albion-Pulaski-Scipio 
trend, an increase of over 2 million barrels above that of 1959. 

The value of sand and gravel produced declined sharply from $3 
million to less than $750,000 chiefly because of a contract by the State 
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highway department was completed. Output came from eight pits. 
A small quantity of marl for agricultural purposes also was produced. 

Cass.—Marl was dug from pits near Cassopolis and Jones. Sand 
and gravel was produced at four sites. 

Charlevoix.—Limestone quarried at Vanderbilt by the Charlevoix 
Lime and Stone Co. was used for rough construction, flux, and 
agstone. The county and State highway departments produced road 
material from sand and gravel pits. 

Cheboygan.—Roadstone was produced by the Afton Stone & Lime 
Co. Paving material was mined from gravel pits by Hugh Mason 
& Sons (Gaylord) and the Michigan Stato ghway Department. 

Chippewa.—Limestone was quarried on Drummond Island by Drum- 
mond Dolomite, Inc. The material was crushed and sold as flux, and 
for concrete aggregate and roadstone, agstone, and stone sand. Sand 
and gravel for paving purposes was produced by I. L. Whitehead Co. 
of Sault Ste. Marie. 

Clare.—Over 400,000 barrels of petroleum was produced at nine 
fields. Largest production came from the Hamilton, Headquarters, 
and Skeels fields. Over 317 million cubic feet of natural gas also was 
produced, chiefly from the North Hamilton and Headquarters fields. 
A small quantity of sand and gravel was produced by the State high- 
way department. 

Clinton.— Grand Ledge Clay Products Co. mined miscellaneous clay 
for manufacturing heavy clay products. Sand and gravel was pro 
duced at four sites. Humus peat, for horticultural use, was dug from 
a bog near Ovid. "T 

Crawford.—Over 150,000 barrels of petroleum and nearly 1 billion 
cubic feet of natural gas was produced from the Beaver Creek field. 
Sand and gravel for road use was produced at two sites. | 

Delta.—Road material was produced from one limestone quarry and 
four sand and gravel pits. Two pits produced sand and gravel for 
building purposes only. 

Dickinson.—The Groveland open-pit iron mine was operated by 
M. A. Hanna Co. The jaspilite ore was shipped to a concentratin 
plant near Randville. The Cornell and Bradley mines remain 
closed. Limestone was quarried by the Metro-Nite Co. near Fel 
and the material was shipped to the company mill in Wisconsin an 
crushed and sold as filler. Jupiter Rock Products Co. of Sagola also 
quarried and crushed limestone. Sand and gravel for road use was 
produced at three pits. 

Eaton.—Miscellaneous clay for use in manufacturing heavy cla 
roducts was mined by American Vitrified Products Co. and Gran 
dge Clay Products Co. Cheney Limestone Co. operated a qua 
near Bellevue and crushed the output for concrete ag te, road- 
stone, and agstone. Some rubble was also modest Sand and 
gravel was produced at seven sites. A small quantity of moss peat 

was dug and sold for horticultural use. 

Emmet.—The Penn-Dixie Cement Corp. plant at Petoskey manufac- 
tured portland and masonry cements and also quarried limestone for 
use in the plant. The State highway department produced road 


gravel. 
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Genesee.—A small quantity of petroleum was produced from the 
Otisville field. ee sand and gravel pits yielded material valued 
at over $750,000. Foundry sand, fill, and building and paving mate- 
rial were produced. 

Gladwin.—Petroleum, totaling 445,000 barrels, was produced from 
12 fields. The Buckeye and Skeels fields had the largest output. A 
small amount of gravel for road use was produced. 

Gogebic.—Pickands Mather & Co. produced iron ore from the 
Geneva-Newport, Peterson, and Sunday Lake underground mines. 
North Range Mining Co. operated the Penokee mine. Sand and 
gravel was produced at four sites. 

Gratiot.— Michigan Chemical Co. produced bromine, calcium chlor- 
ide, magnesium compounds, and salt at its St. Louis plant from well 
brines. During the year the company acquired from the U.S. Atomic 
Energy Commission (AEC) a rare-earth ion-exchange facility at St. 
Louis. The unit was originally built by Michigan Chemical Co. for 
production of rare-earth oxides for AEC. After the contract 
expired in 1959, the facility was placed on a standby basis and then 
declared surplus. 

Sand and gravel was produced at four operations. Over 200,000 
barrels of petroleum was produced, mostly from Sumner field. Leon- 
ard Refineries, Inc., operated two crude oil refineries at Alma. 

Hillsdale.—Petroleum output was the largest of any county in the 
State. Production increased to nearly 3.7 million barrels from 1.3 
million in 1959 and came from fields of the Albion-Pulaski-Scipio 
trend. Pits near Hanover and Reading yielded marl and a quarry 
near Hillsdale produced sandstone for remo: Eight operators re- 
ported sand and gravel production. 

Houghton.—Copper was produced by Calumet & Hecla, Inc., Calu- 
met; Copper Range Co., Painesdale; and Quincy Mining Co., 
Hancock. 

Calumet & Hecla, Inc., operated the Ahmeek No. 2, Allouez H. C. 
and Allouez conglomerate, Centennial No. 2, Peninsula, Seneca, and 
Osceola No. 13 mines. New centralized pumping facilities were in- 
stalled on the Osceola lode. Explorations included over 13,000 feet 
of drifting and nearly 15,000 feet of diamond e 

Copper Range Co. operated the Champion mine throughout the 
year and milled the output at the Freda mill. Tailing from the Red- 
ridge sands also was treated at the Freda mill. Concentrates were 
processed at the White Pine Co. smelter in Ontonagon County. | 

Quincy Mining Co. operated its tailing reclamation plant continu- 
ously throughout the year, and the concentrate was smelted at the 
company smelter at Hancock. 

Limestone Mountain Co. produced agricultural limestone, and the 
Houghton County Road Commission quarried basalt for use as road- 
stone. Road material was produced from three gravel pits. 

Huron.— Limestone was quarried and crushed for concrete aggregate 
and roadstone, railroad ballast, and agstone by Wallace Stone Co., 
Bay Port. Some rough construction stone also was produced. Five 
operators produced sand and gravel. The Dwight and Grant fields 
yielded a small quantity of petroleum. 
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_ Ingham.—The Lansing Board of Water and Light produced quick- 
lime for its own consumption from calcium carbonate precipitated in 
the water purification process. Roadstone was quarried from a lime- 
stone deposit by Central Michigan Sand and Gravel, East Lansing. 
5000000: sand and gravel operations yielded materials valued at over 

00,000. 

Ionia.— The part of the Bloomer field lying in Ionia County yielded 
a small quantity of petroleum. Sand and gravel production was up 
as portable plant operators resumed work in the county. The ma- 
terial was used mostly for road construction. Limestone quarried 
near Ionia was crushed for use as concrete aggregate and roadstone. 

Iosco.—Gy psum mines were operated near Tawas City by National 
Gypsum Co. and near Alabaster by United States Gypsum Co. Na- 
tional Gypsum Co. also operated a processing plant at National City 
and port facilities on Tawas Bay for shipment to its plants in Illinois 
and Ohio. The county highway department produced a small quan- 
tity of road gravel. 

Iron.—The value of mineral production increased over 50 percent 
because of greater iron-ore production. The M. A. Hanna Co. oper- 
ated the Cannon, Hiawatha, Homer, and Wauseca mines. Inland 
Steel Co. operated the Bristol and Sherwood mines, Pickands Mather 
& Co. the Buck unit, and Republic Steel Corp. the Tobin Group. 
Shipments of manganiferous ore were resumed from the Cannon mine. 
Road material was produced from two sand and gravel operations. 

Isabella.—More than 760,000 barrels of petroleum and 300 million 
cubic feet of natural gas were produced. The Coldwater field was the 

rincipal producer. Marl for agricultural purposes was mined near 

eidman, and sand and pats podon was reported by four 
operators. Crude oil was refined at Mt. Pleasant by Leonard Re- 
fineries, Inc. 

Jackson.—The Pulaski field section of the Albion-Pulaski-Scipio 
trend yielded 1.8 million barrels of petroleum, up from 200,000 barrels 
in 1959. More than 600 million cubic feet of natural gas also was 
produced. Sandstone for building use was quarried at three sites 
near Napoleon. Crushed limestone for concrete aggregate, roadstone, 
and agstone was produced by Jeffrey Limestone Co., Parma. A pit 
near Horton lia marl for agricultural use. Sand and gravel was 
produced at six sites and was used mostly for building and road 
construction. 

Kalamazoo.—Peat for horticultural use was dug from bogs near 
Kalamazoo and Scott. Marl for agricultural use was produced at 
five sites. Sand and gravel production was considerably less than in 
1959 as demand for road material slackened. Production was re- 
ported by six operators. The Alamo field yielded a small quantity 
of petroleum. Lakeside Refining Co., Kalamazoo, refined crude oil. 

Kalkaska.—A bout 29,000 barrels of petroleum was produced, nearl 
all from the Kalkaska County part of the Beaver Creek field. Natura 
gas production totaled 94 million cubic feet. Small quantities of road 
materials (crushed stone and sand and gravel) were produced. 

Kent.—Gypsum mines and processing plants were operated in the 
Grand Rapids area by Bestwall Gypsum Co. and Grand Rapids 
Plaster Co. Wallboard, lath, sheathing, and plaster were produced. 
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Sand and gravel valued at $1.7 million was produced, up nearly $300,- 
000 from 1959. Local road building stimulated demand. 

Peat bogs in the county yielded moss, humus, and o peat 
which was used for soil conditioning. Nearly 174,000 barrels of petro- 
leum and 22 million cubic feet of natural gas was produced from 
fields in the county. 

Lake.—The Reed City, Sauble, and Chase fields Dod 1,200 
barrels of petroleum. Sand and gravel was produced by the county 
highway department for road use. 

Lapeer.—Calcium chloride and calcium magnesium chloride were 
recovered from well brines by Wilkinson Chemical Co. at Mayville. 
The county lead in peat production with 65,000 tons. Sand and 
gravel prodtiction was reported from three operations. 

Lenawee.—Portland and masonry cements were produced at Cement 
City by Genera] Portland Cement Co. Clay for use at the plant was 
produced near Rollin. Heavy clay products were made from clay 
mined at Tecumseh by Comfort Brick & Tile Co. Peat was dug from 
a bog near Tecumseh. Sand and gravel production was reported 
from eight sites. 

Mackinac.—Large limestone quarries were operated by Inland Steel 
Co. and Michigan Limestone Division of U.S. Steel Corp. Output 
was substantially higher than in 1959 because of greater donna for 
flux stone at steel mills. Most of the limestone produced was SUPPE 
by boat to consumers from ports at Cedarville and Port Inland. 
Other uses for the limestone produced included riprap, roadstone, 
agstone, cement, lime, chemical, and other industrial. Sand and 
gravel was produced at five sites. 

Macomb.—Sand and gravel valued at over $1.2 million was produced 
by 18 operators. Output was about the same as in 1959. Most of the 
material was used in the Detroit metropolitan area for building and 
road construction. 

Manistee.—Natural brines from the Filer sandstone formation 
yielded bromine and magnesium compounds. Chemical plants were 
dd in the Manistee area by Great Lakes Chemical Co., Michigan 

emical Co., Morton Chemical Co., and Standard Lime and Cement 
Co. Salt extracted from artificial brines was produced by Manistee 
Salt Works and Morton Salt Co. Industrial sands and building and 
road material were produced at four sites. 

Marquette.—Iron ore was produced by Cleveland-Cliffs Iron Co. 

8 mines), Inland Steel Co. (2 mines), and Jones € Laughlin Steel 
rp., North Range Mining Co., and Pickands Mather & Co. (1 mine 
each). Iron ore shipments were over 40 percent larger than in 1959. 

The Humboldt Mining Co. completed construction of its iron-ore 
pelletizing plant and began producing in September. The plant used 
jaspilite ore. Another facility in the county, the Eagle Mills pelletiz- 
Ing eu of the Cleveland-Cliffs Iron Co., also used jaspilite ore. 
Sand and gravel production was reported by seven operators. 

Mason.—Chemical plants in the Ludington area produced bromine, 
calcium chloride and calcium magnesium chloride, magnesium com- 
mg and lime. The new limekiln at the Ludington plant of the 

w Chemical Co, was completed during the year. It was said to be 
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TABLE 8.—Mine production of copper, in terms of recoverable metal 


Mines producing Materlal treated Copper 
Year 
Lode Tailing | Ore (short | Talling | Short tons Value 
tons) (short tons) 
1951-55 (average).................. 10 2| 2,941,141 | 1,885, 572 28, 887 | $17, 538, 587 
AAA exinde RE SR RE 12 3 0, 427,095 | 2,233, 509 61, 526 52, 297, 100 
A 42-2. 95ecenc 14 3 5, 939, 034 2, 369, 546 58, 400 35, 156, 800 
1058... lllllg.ll-l22ze2-e4--2$ 11 2 5, 957, 879 1, 336, 077 58, 005 30, 510, 630 
1059: :--25202- 2. uu Tc ed 10 3 b, 666, 533 1, 940, 455 55, 300 33, 954, 200 
1000 mE 9 3 5, 600, 290 2, 192, 818 56, 385 36, 199, 170 


The price quoted by primary producers for electrolytic copper, 
delivered, opened in 1960 at 33 cents a pound, rose to a high of 34.5 
cents in January. On October 13 it was quoted at 30 cents, the price 
which held for the balance of the year. 

Iron Ore.—Iron-ore shipments were nearly 50 percent larger than in 
1959, although they fell short of the 10-year average. After midyear 
the increased demand resulting from the 1959 rike began to lag and 
shipments fell off and stocks at the mines increased. By yearend 
stocks of crude ore were nearly 500,000 tons larger than at the end of 
1959. Twenty-two underground and five open-pit mines were active. 
. Mining costs declined below the 1959 level as well as below the 5- 
year average. According to a study by the Michigan Department of 
Conservation,’ the average cost per ton (delivered at Lake Erie ports) 
for underground mines was $10.69 in 1960 compared with $11.34 in 
1959. The cost per ton for labor fell to $3.07 from $3.46, supplies 
to $1.42 from $1.52, taxes (excluding Federal income tax) to $0.50 
from $0.84, and general overhead to $1.16 from $1.19. rketing 
costs remained at $0.07, and transportation costs decreased $0.09 to 
$3.11 from $3.20. 


TABLE 9.—Crude iron ore* data in 1960, by counties and ranges 
(Thousand long tons) 


Production 


Stocks of 
County and range crude ore 
Jan. 1 


County: 
1 A A AAN E 
DS A AO AA A 
Gogebic................... 815 
A EEA A 816 
Marquette................ ], 655 
Total oshsa s cotewoscce 3, 285 
prem————— a€——MMÀ: 
Range: 
TE ON 815 
* Marquette................ 1, 655 
Menoininee............... 816 
Dolares 3, 285 


! Exclusive of iron ore containing 5 percent or more manganese. 


* Michigan Department of Conservation, 1960 General Statistics Covering Costs and 
Production of Michigan Iron Mines; Geol. Survey Div., Lansing, Mich., June 1961, p. 9. 
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TABLE 10.—Usable iron ore shipped from mines, by ranges! 
(Thousand long tons) 


Menominee Gogebic 


Year Marquette range range 'Total 
range (Michigan (Michigan 
part) part) 
1951-55 (average) ........-..--..--.------------- 5,210 4,312 2, 989 12, 511 
1950 A A A A ut ict 5, 689 3, 889 2, 958 12, 
AAN A SI E s M cae 5, 993 4, 297 2, 833 13,123 
A A A A 3,722 2, 995 1,394 8,111 
A A A es ass 3, 530 2, 469 1, 249 7,247 
AA A ON EIE 4, 881 4,018 1, 892 ; 


1 Exclusive of iron ore containing 5 percent or more manganese, natural. 


TABLE 11.—Usable iron ore produced, by ranges! 
(Thousand long tons) 


Menominee Gogeble 


Year Marquette range rango Total 
range (Michigan (Michigan 
part) part) 
1951-55 (average) ......-....--..---------.------ 5, 231 4,275 2,972 12, 478 
E AA O 5, 869 4, 264 2,910 13, 043 
AA A A d ate aud 6, 557 4, 201 2, 868 13, 626 
A A 4,111 2, 896 1, 397 8, 404 
DL cT 2, 851 2, 616 1, 663 7,129 
AAA A desamor sU LUE 6, 619 4, 070 2, 169 12, 866 
Total 1854-1960..............----..-.--.-. 309, 435 3 251, 676 3 244, 284 808, 395 


1 Exclusive of iron ore containing 5 percent or more manganese, natural. 
3 Distribution by range partly estimated before 1906. 


On the Gogebic range, average cost per ton (delivered at Lake 
Erie ports) for underground mines was $11.80 in 1960 and $13.10 
in 1959; on the Marquette range, costs fell to $10.88 from $11.63; and 
on Menominee range to $9.87 from $10.08. The decline in costs re- 
sulted from the closing of higher-cost mines as demand fell off. 

Of the ore mined in 1960, 28 percent came from open pits and 72 
percent from underground mines. Average iron content of usable 
ore pcia was 53.79 percent natural. 

The trend to the use of concentrate from jaspilite ores continued, 
and 11.6 percent of iron-ore shipments were from this source, com- 
pared with 8.5 percent in 1959. 

At yearend estimated reserves of iron ores in Michigan totaled 124 
million tons? not including about 1.8 billion tons* of low-grade 
hematitic ore. 

The average weighted mine value of Michigan iron ore, without 
repo to grado, was $8.88 a long ton compared with $8.68 in 1959. 

xcept for a small quantity of crude ore used in manufacturing 
iron-oxide pigments, Michigan iron ore was shipped to producers of 
pig iron and steel. Approximately 98 percent of the iron ore shipped 
was transported by rail to ore docks at Ashland, Wis., and Escanaba 


® Work cited in footnote 2. 
4 Pardee, F. G., and Kennedy, B. E., Low-Grade Ore Occurrences in Michigan: Univ. of 
Minnesota, 9th Ann. Min. Symposium, 1948, p. 24. 
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TABLE 8.—Mine production of copper, in terms of recoverable metal 


Mines producing Material treated 


Year 
Lode Tailing | Ore (short | Talling 
tons) (short tons) 

1951-55 (average).................- 10 2 2, 841, 141 1, 885, 572 
OO resus ce A eM qe 12 3 6, 427, 095 2, 233, 599 
OS Mi cc aa 14 3 5, 939, 034 2, 369, 546 
1058. ....lllll2.ll2.-6.-22222 24 2 - 11 2 5, 957, 879 1, 336, 077 
1959 AA AA 272-2222 10 3 5, 666, 533 1, 940, 455 
RA CN 9 3 6, 600, 290 2, 192, 818 


The price quoted by primary producers for electrolytic oppi 
delivered, opened in 1960 at 33 cents a pound, rose to a high of 34.5 
cents in January. On October 13 it was quoted at 30 cents, the price 
which held for the balance of the year. 

Iron Ore.—Iron-ore shipments were nearly 50 percent larger than in 
1959, although they fell short of the 10-year average. After midyear 
the increased demand resulting from the 1959 strike began to lag and 
shipments fell off and stocks at the mines increased. By yearend 
stocks of crude ore were nearly 500,000 tons larger than at the end of 
1959. Twenty-two underground and five open-pit mines were active. 
. Mining costs declined below the 1959 level as well as below the 5- 
year average. According to a study by the Michigan Department of 
Conservation,? the average cost per ton (delivered at Lake Erie ports) 
for underground mines was $10.69 in 1960 compared with $11.34 in 
1959. The cost per ton for labor fell to $3.07 from $3.46, supplies 
to $1.42 from $1.52, taxes (excluding Federal income tax) to $0.60 
from $0.84, and general overhead to $1.16 from $1.19. rketing 
costs remained at $0.07, and transportation costs decreased $0.09 to 
$3.11 from $3.20. 


TABLE 9.—Crude iron ore’ data in 1960, by counties and ranges 


(Thousand long tons) 
Production Shipments 
Stocks of 
County and range crude ore 
Jan. 1 Direct to 
ground Open pit | consumers 
County: 
DATARS AAA PAR ARA 2419 A 
DICKINSON IAS IA E 1,422. AA 
Gogebic................... 815 2,109 AAA 3 
Iron: AAA AS 816 3,408 |............ 3,414 
Marquette................ 1,055 4, 488 2, 285 2, 196 
Total................... 3, 285 10,065 3, 052 7,503 
AA————————|L——————————|IL——É————I—————LL—————————— 
o 
ogeblte....... LL llli. 815 2,189 |............ 1, 802 
Marquette................ 1,655 4, 488 2, 530 A 
Menominee............... 816 3, 408 1, 422 3, 414 
"Total. ciclos 3, 285 10,065 8, 952 7, 503 


1 Exclusive of iron ore containing 5 percent or more manganese. 


*Michigan Department of Conservation, 1960 General Statistics Covering Costs and 
Production of Michigan Iron Mines; Geol. Survey Div,, Lansing, Mich., June 1961, p. 9. 
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TABLE 10.—Usable iron ore shipped from mines, by ranges! 
(Thousand long tons) 


Menominee Gogebic 


Year Marquette range range Total 
range (Michigan (Michigan 
part) part) 
1951-55 (average) ...........--.-.-.---.--------- 5,210 4,312 2, 089 12, 511 
1956 A EN Re awe UdeMM DAL DC 5,689 3, 889 2, 958 12, 536 
A A II 5, 993 4, 207 2, 833 13,123 
RS A ON PROS ME 8, 722 2, 995 1, 394 8,111 
1059 ric A MAE RES EE d 3, 530 2, 469 1, 249 7, 247 
1900... odo cocRG II EN ePRRdR A Tw aS 4, 881 4,018 1, 892 


1 Exclusive of iron ore containing 5 percent or more manganese, natural. 


TABLE 11.—Usable iron ore produced, by ranges! 


(Thousand long tons) 


Menominee Gogebic 


Year Marquette range range Total 
range (Michigan (Michigan 
part) part) 
1951-55 (average)....-.......-.-.---.----.------ 5, 231 4,275 2,972 12, 478 
1058. A A O E A 4, 264 2, 910 13, 043 
MOS E c PD uM E 6, 557 4, 201 868 13, 626 
5 LS 1, SN MEER Uc DOO ER ne 4,111 2, 896 1, 307 8, 404 
ips MUNERE IURE 2, 851 2, 616 1, 663 7,129 
A A i a anaes 6, 619 4, 079 2, 160 12, 866 
Total 1854-1960..............-----.------- 309, 435 3 254, 676 3 244, 284 808, 395 


1 Exclusive of iron ore containing 5 percent or more manganese, natural. 
2 Distribution by range partly estimated before 1906. 


On the Gogebic range, average cost per ton (delivered at Lake 
Erie ports) for underground mines was $11.80 in 1960 and $13.10 
in 1959; on the Marquette range, costs fell to $10.88 from $11.63; and 
on Menominee range to $9.87 from $10.08. The decline in costs re- 
sulted from the closing of higher-cost mines as demand fell off. 

Of the ore mined in 1960, 28 percent came from open pits and 72 
percent from underground mines. Average iron content of usable 
ore produced was 53.79 percent natural. 

e trend to the use of concentrate from jaspilite ores continued, 
and 11.6 percent of iron-ore shipments were from this source, com- 
pared with 8.5 percent in 1959. 

At yearend estimated reserves of iron ores in Michigan totaled 124 
million tons? not including about 1.8 billion tons* of low-grade 
hematitic ore. 

The average weighted mine value of Michigan iron ore, without 
respect to grade, was $8.88 a long ton compared with $8.68 in 1959. 

Except for a small quantity of crude ore used in manufacturing 
iron-oxide pigments, Michigan iron ore was shipped to producers of 
pig iron and steel. Approximately 98 percent of the iron ore shipped 
was transported by rail to ore docks at Ashland, Wis., and Escanaba 


® Work cited in footnote 2. 
“Pardee, F. G., and Kennedy, B. E., Low-Grade Ore Occurrences in Michigan: Univ. of 
Minnesota, 9th Ann. Min. Symposium, 1948, p. 24. 
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and Marquette, Mich., and thence by vessel to lower Lake ports. The 
balance was all-rail shipments to consuming districts. 

Dates of first and last Lake shipments of ore in 1960 from Michi 
and Wisconsin ports were: Ashland, April 17—November 6; Ean ba. 
March 28—November 17; Marquette, April 16—November 26; Su- 
perior, April 12—November 18. , 

Manganiferous Ore.—Shipment of manganiferous ore (containing 5 
to 35 percent manganese natural) was resumed from the Cannon 
mine in Iron County. Production was not significant as a source 
of manganese. The ore was sold as an iron ore and a premium was 
paid for the contained manganese. 


TABLE 19.—Manganiferous iron ore (containing 5 to 10 percent manganese, 
natural) and ferruginous manganese ore (containing 10 to 35 percent man- 
ganese, natural) shipped from mines 


Year Long tons Year Long tons 
1951-55 (average)....................... 32.738 || 1 iniciar ai 100, 479 
1056 A A AI seias? REISE A eeu ui 
y sew cet E DC 110; 310 [| 1000. . e eee ue seGu esu ED men hme RE ET 161, 125 


Pig Iron and Steel.—The manufacture of pig iron and steel was based 
in Wayne County where five companies operated a total of 59 fur- 
naces. The annual steel capacity was 7,984,000 tons, and 1960 pro- 
duction totaled 6,534,000 tons according to data published by the 
American Iron and Steel Institute. Pig-iron shipments increased 
25 percent in quantity and 19 percent in value over 1959. Basic and 
Bessemer grades were produced. 

McLouth Steel Corp., Detroit, constructed new facilities for 
handling and producing sinter at its Trenton works. 

Jones and Laughlin Steel Corp. constructed an addition to the cold- 
finish processing building at its stainless steel plant in Detroit, to 
house wire-drawing equipment and inventory storage racks for wire 
coils. New equipment was purchased for annealing, wire drawing, 
and abrasive cutting at the same facility. 


MINERAL FUELS 


Natural Gas and Natural Gas Products.— Allegan County continued as 
the leading gas producing area with 40 percent of the State total. 
Oil well gas from the Albion-Pulaski-Scipio trend fields in Calhoun, 
Hillsdale, and Jackson Counties contributed 15 percent. Major 

roduction also was reported from fields in Crawford, Livingston, 
O Roscommon, St. Clair, Wayne, and Washtenaw Counties. 
The above areas accounted for nearly seven-eighths of the production; 
the remainder came from fields in 18 counties. 

New fields developed during the year were Heath field in Allegan 
County, Springport field in Jackson County, Lenox field in Macomb 
County, and Puttygut field in St. Clair County. Two fields were 
abandoned—Cedar Creek field in Muskegon County and Mineral 
Springs field in Osceola County. 
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Peat.— Peat i pate: increased for the eighth consecutive year. 
It was produced from bogs in 17 countries, with the largest production 
reported from Sanilac, St. Clair, Lapeer, and Oakland Counties. 
Output was sold mainly as a soil conditioner. 

Petroleum.—The upward trend in petroleum production, which be- 
gan in 1959 after 11 years of decline, continued in 1960. Output was 
50 percent greater than in 1959. According to data published by the 
Michigan Department of Conservation,’ exploratory and development 
well permits increased 27 percent, totaling 824. Exploratory wells 
drilled during the year resulted in four new oil fields, four new gas- 
fields, one new oil pool, and six extensions. Exploratory methods em- 
po in these 15 discoveries were: Subsurface geology—five; trend 
geology—six; gravity—three; and nontechnical—one. Undeveloped 
acreage under lease exceeded 3.6 million acres. 

Most of the drilling and half of the oil production were in fields of 
the Albion-Pulaski-Scipio trend in Calhoun, Hillsdale, and Jackson 
Counties in southern Michigan. Output in this area quadrupled from 
2 million barrels in 1959 to nearly 8 million barrels. New pools and 
extensions extended the fracture zone to 38 miles. In 1960, 235 oil 
wells were completed along the trend. 

During the latter part of the year attention shifted to further ex- 
ploration of Niagaran reefs in eastern Michigan. These reefs are 
characterized by unstratified coral buildups, with crude sorting around 
theflanks. Oiland gas was produced from the overlying dolomite and 
the reef. Favorable economic factors included accessibility, market- 
ing facilities, and relatively shallow depth. 

etroleum was produced in 40 counties. In addition to the areas 
described above, output in Bay, Isabella, Missaukee, Montcalm, and 
Osceola Counties each exceeded 500,000 barrels. Fourteen refineries, 
with ed crude throughput capacity of 174,000 barrels daily, were 
operated. 


TABLE 13.—Value of mineral production in Michigan, by counties’ 


Minerals produced in 1960 in order of value 


Alcona........-..-....--.- Sand and gravel. 
0 MARA A Do. 

<A Petroleum, sand and gravel, peat, stone, 
Alpena. ....-------------- Cement, stone, clays, sand and gravel. 
ADi- PARA Clays, sand and gravel. 
Arenac.......-..-.-.-..-. Petroleum, stone, sand and gravel. 
BAraGa AI Iron ore, sand and gravel, stone. 
E AAA Sand and gravel, petroleum, stone. 
BRy... ll ense ee enaccED Cement, petroleum, saud and gravel, lime, 
BONY. coos oun AE SE e TEE 780 | Sand and gravel. 
Berrlen................... Sand and gravel, stone, peat. 
Branch... oe Sand and gravel, stone. 
Calboun.................. Petroleum, sand and gravel, stone, 
(G. C API Sand and gravel, stone, 
Charlevoix................ Do. 
Cheboygan............... Do. 
Chippewa...............-. Stone, lime, sand and gravel. 
A AAA Petroleum, sand and gravel. 
Clinton... eoa eu Sand and gravel, clays, peat. 
Crawford................. 8, 26, Petroleum, sand and gravel. 
Dell cc Ie RR , 199, 418, 482 | Sand and gravel, stone. 


See footnotes at end of table, 


5 Price, Lyle W., Acker, Robert M., Hautau, Gordon H., Ives, Robert E., 1960 Summary 
of Operations, Oil and Gas Fields: Michigan Dept. of Conservation, Geol. Survey Division, 
Lansing, , June 1960, 44 pp. 
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TABLE 13.—Value of mineral production in Michigan, by counties '—Continued 


County 1959 
Dickinson................ $1, 398, 716 
Heaton: AE EU DE 461,115 
Emmet..........-.-....-- 10, 210, 091 
Genesee................... 766, 612 
Gladwin.................- 1, 491, 151 
Gogebic..................- 10, 530, 773 
Grand Traverse........... 8, 778 
Gratiot. ...--------------- (2) 
Hillsdale.................. 5,116, 765 
Houghton 3............... 34, 361, 400 

UFO cara ies 981, 387 
Ingham................... 1, 171, 167 
TODA Lua eoe e sere ABne Ts 44, 5 
10860... enu A (1) 

o A AN 19, 066, 278 
Isabella................... 2, 802, 501 
JüCKSOD eene ke E nnm 1, 459, 030 
Kalamazoo. ....--.------- 942, 071 
Kalkaska................- 120, 332 
Kent. ....----.-0-.-----.- 2, 883, 610 
Lake... -.----->..------- 41,373 
LADO uciinsanatacad m nns 843, 826 
Leelanau .....-...-------- 19, 553 
Lenawee.................. 4,144, 750 
Livingston................ , 782, 504 
E li eocodescccsudepuE ue 103, 779 
Mackinace................. (1) 

Macomb.................- 1, 241, 348 
Manistee................. 12, 594, 089 
Marquette................ 32, 750, 353 

A A 1) 
Mecosta.................. 231, 775 
Menomltnee..............- 972, 233 
Midland.................. 3) 
Missaukee...............- 1, 364, 610 

o AA ,224, 
Montcalm........ ......- 2, 901, 809 
Montmorency...........- 6. 510 
Muskegon...............- 1,939, 149 
Newaygo...............-. 344,1 
Oakland.................. 5, 937, 115 
Oceana.................-. 918, 126 
Ogemaw..............---- 1, 662, 265 
Osceola................... 2, 029, 208 
Oscoda.........-.-.---.-- 7,763 
Otsego. looo aora 24. 360 
OMA WA. ccoscasaarcaione 2, 224, 305 
Presque Isle.............. (2) 
Roscommon.............- 1, 258, $01 
Baginaw.................. 538, 465 
Saint Clair...............- 15. 301, 753 
Saint Joseph.............. 200, 538 
Bantlatocicicncin cansas 660, 548 
Bchoolcraft................ 66, 476 
Bhlawassee................ 374, 790 
TL USCOI o rs aaa 1, 471, 003 
Van Buren............... 523, 276 
Washtenaw..............- 1,708, 078 
Wayne... caeenaw ek um 44, 269, 585 
Wexford.................. 63, 340 
Undistributed 4........... 83, 602, 203 

Total 5.......------- 381, 297, 000 


1960 


$5, 477, 101 


709, 779 
14, 165, 260 


162, 167 


1, 749, 766 
45, 061, 398 


97, 940 
87, 479, 442 


429, 055, 000 


Minerals produced in 1960 in order of value 


Iron ore, stone, sand and gravel. 

Sand and gravel, stone, clays, t. 
Cement, stone, sand and grave 

Sand and gravel, petroleum. 

Petroleum, sand and gravel. 

Iron ore, sand and gravel. 

Sand and gravel. 

Salines, salt, petroleum, sand and gravel. 
Petroleum, sand and gravel, stone, 
Copper, sand and gravel, stone. 

Stone, sand and gravel, petroleum, 

Sand and gravel, lime, stone, peat. 
Stone, sand and gravel, petroleum. 
Gypsum, sand and gravel. 

Iron ore, manganiferous ore, sand and gravel. 
petroleum sand and gravel, stone. 


O. 

Sand and gravel, stone, peat, petroleum. 
Petroleum, sand and gravel, stone. 

Sand and gravel, gypsum, petroleum, peat. 
Sand and gravel, petroleum, 

Peat, sand and gravel, salines. 

Sand and gravel. 

Cement, sand and gravel, clays, peat. 
sand and gravel. 


O. 

Stone, sand and gravel. 

Sand and gravel. 

Salt, salines, sand and gravel. 

Iron ore, sand and gravel. 

Salines, lime, petroleum, sand and gravel. 

Petroleum, sand and Pavel stone. 

Lime, sand and gravel. 

Salt, petroleum, sand and graye, potash. 

Petroleum, sand and grave 

Cement, stone, clays, petroleum, peat, sand and 
gravel. 

Petroleum, sand and gravel, peat. 

Sand and gravel. 

Sand and gravel, salt, petroleum, stone. 

Petroleum, sand and gravel, stone, 

Sand and gravel, peat, petroleum, 

Petroleuni, sand and gravel. 

o. 

Petroleum, sand and gravel, stone 

Sand and gravel, petroleum. 

Sand and gravel. 

Sand and gravel, petroleum, stone, 

8tone, sand and gravel. 

Petroleum, sand and gravel. 

Sand and gravel, clays, petroleum. 

Salt, petroleum, peat, cement, sand and gravel, 
clays. 

Sand and gravel, marl, peat, 

Peat, sand and gravel, 

Sand and gravel. 

Sand and gravel, clays. 

Sand and gravel, petroleum, peat. 

Sand and gravel, petroleum, stone. 

Sand and gravel, petroleum, peat. 

Cement, salt, lime, sand and gravel, stone, 
clays, petroleum. 

Sand and gravel. 


1 Gem stones, natural gas, and natural gas liquids not listed by counties as data are not available, included 


with “Undistributed.” 


2 Figure withheld to avold disclosing Individual compan 
3 Includes value of mineral production in Keweenaw an 


confidential data. 
Ontonagon Counties. 


4 Includes petroleum (1959), some sand and gravel and stone not assigned to specific counties and values 


indicated by footnotes 1 and 2. 


$ Total adjusted to eliminate duplicating value of clays and stone. 
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REVIEW BY COUNTIES 


All 83 counties reported mineral production, with Marquette replac- 
ing Wayne as the leading producing county. Sand and gravel was 
produced in all 83 counties and was the only mineral commodity re- 
ported in 13. 

The value of mineral production exceeded $1 million in 46 counties. 
The value of output increased in 46 counties and decreased in 37. The 
largest losses were recorded in counties producing sand and gravel. 

Allegan.— Petroleum and natural gas were the major mineral com- 
modities. Allegan County led in natural gas output. Marl, peat 
and sand and gravel also were produced. Sand and gravel, use 
mostly for road construction, was mined at nine sites. 

Alpena.—Huron Portland Cement Co. manufactured portland and 
masonry cements at Alpena using locally produced limestone and clay. 
Sand and gravel was produced at three sites for building and paving 
use 


Antrim.—Penn-Dixie Cement Co. mined clay for use at its Petoskey 
cement plant. The State and county highway department mined sand 
and gravel for road use. 

Arenac.—Roadstone and sand and gravel for paving and building 
use were produced at six sites. Petroleum was produced at five fields. 
sp OR of the output came from the Deep River and Ster- 

ing fields. 

Baraga.—Cleveland-Cliffs Iron Co. resumed production of iron ore 
from its Ohio open-pit mine. Road material was mined at two sand 
and gravel pits, and a small quantity of sandstone was quarried for 
building purposes. 

Barry.—Sand and gravel for building and paving use was produced 
at five pits. Marl for agricultural use was produced near Caledonia 
and Nashville. Petroleum was produced from three fields. The Hope 
field had the largest output. 

Bay.—Aetna Portland Cement Co. produced portland and masonry 
cements at Bay City. Over 500,000 barrels of petroleum was pro- 
duced, with the major part coming from the Kawkawlin field. Crude 
oil was refined at Bay City by the Bay Refining Corp. Monitor 
Sugar Div. of the Robert Gage Coal Co. produced lime for its own 


use. 

Berrien.—Eight sand and gravel operations produced over $1 mil- 
lion of material for building, paving, and industrial (chiefly molding 
sand) purposes. Small quantities of marl and peat also were 
produced. 

Branch.—Sand and gravel output from four sites was used for fill, 
building, and paving purposes. Marl was produced from a pit near 
Quincy. Five marl pits in the Sherwood area, that produced in 1959, 
were idle during the year. ; 

Calhoun.— Petroleum was the major mineral commodity. Output 
was over 2.4 million barrels from fields of the Albion-Pulaski-Scipio 
trend, an increase of over 2 million barrels above that of 1959. 

The value of sand and gravel produced declined coed eh from $3 
million to less than $750,000 chiefly because of a contract by the State 

615629 —61——34 
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highway department was completed. Output came from eight pits. 
A sma quan of marl for agricultural purposes also was produced. 

Cass.—Marl was dug from pits near Cassopolis and Jones. Sand 
and gravel was produced at four sites. 

Charlevoix.—Limestone quarried at Vanderbilt by the Charlevoix 
Lime and Stone Co. was used for rough construction, flux, and 
agstone. The county and State highway departments produced road 
material from sand and gravel pits. 

Cheboygan.—Roadstone was produced by the Afton Stone & Lime 

. Paving material was mined from gravel pits by Hugh Mason 
& Sons (Gaylord) and the Michigan State Highway Department. 

Chippewa.—Limestone was quarried on Drummond Island by Drum- 
mond Dolomite, Inc. 'The material was crushed and sold as flux, and 
for concrete aggregate and roadstone, agstone, and stone sand. Sand 
and gravel for paving purposes was produced by I. L. Whitehead Co. 
of Sault Ste. Marie. 

Clare.—Over 400,000 barrels of petroleum was produced at nine 
fields. Largest production came from the Hamilton, Headquarters, 
and Skeels fields. Over 317 million cubic feet of natural gas also was 
produced, chiefly from the North Hamilton and Headquarters fields. 
A small quantity of sand and gravel was produced by the State high- 
way department. 

Clinton.—Grand Ledge Clay Products Co. mined miscellaneous clay 
for manufacturing heavy clay products. Sand and gravel was pro- 
duced at four sites. Humus peat, for horticultural use, was dug from 
& bog near Ovid. 

Crawford.—Over 150,000 barrels of petroleum and nearly 1 billion 
cubic feet of natural gas was produced from the Beaver Creek field. 
Sand and gravel for road use was produced at two sites. 

Delta.—Road material was produced from one limestone quarry and 
four sand and gravel pits. Two pits produced sand and gravel for 
building purposes only. 

Dickinson.—The Groveland open-pit iron mine was operated by 
M. A. Hanna Co. The jaspilite ore was shipped to & concentratin 
plant near Randville. The Cornell and Bradley mines remain 
closed. Limestone was quarried by the Metro-Nite Co. near Fel 
and the material was shipped to the company mill in Wisconsin an 
crushed and sold as filler. Jupiter Rock Products Co. of Sagola also 
quarried and crushed limestone. Sand and gravel for road use was 
produced at three pits. 

Eaton.—Miscellaneous clay for use in manufacturing heavy clay 

roducts was mined by American Vitrified Products Co. and Grand 
dge Clay Products Co. Cheney Limestone Co. operated a qua 
near Bellevue and crushed the output for concrete aggregate, road- 
stone, and agstone. Some rubble was also produced. Sand and 
gravel was produced at seven sites. A small quantity of moss peat 
was dug and sold for horticultural use. 

Emmet.—The Penn-Dixie Cement Corp. plant at Petoskey manufac- 
tured portland and masonry cements and also quarried limestone for 
use m the plant. The State highway department produced road 
gravel. 
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Genesee.—A small quantity of petroleum was produced from the 
Otisville field. Eight sand and gravel pits yielded material valued 
at over $750,000. Foundry sand, fill, and building and paving mate- 
rial were produced. 

Gladwin.—Petroleum, totaling 445,000 barrels, was produced from 
12 fields. The Buckeye and Skeels fields had the largest output. A 
small amount of gravel for road use was produced. 

Gogebic.—Pickands Mather € Co. produced iron ore from the 
Geneva-Newport, Peterson, and Sunday Lake underground mines. 
North Range Mining Co. operated the Penokee mine. Sand and 
gravel was produced at four sites. 

Gratiot.— Michigan Chemical Co. produced bromine, calcium chlor- 
ide, magnesium compounds, and salt at its St. Louis plant from well 
brines. During the year the company acquired from the U.S. Atomic 
Energy Commission (AEC) a rare-earth ion-exchange facility at St. 
Louis. The unit was originally built by Michigan Chemical Co. for 
production of rare-earth oxides for AEC. After the contract 
expired in 1959, the facility was placed on a standby basis and then 
declared surplus. 

Sand and gravel was produced at four operations. Over 200,000 
barrels of petroleum was produced, mostly from Sumner field. Leon- 
ard Refineries, Inc., operated two crude oil refineries at Alma. 

Hillsdale.—Petroleum output was the largest of any county in the 
State. Production increased to nearly 3.7 million barrels from 1.3 
million in 1959 and came from fields of the Albion-Pulaski-Scipio 
trend. Pits near Hanover and Reading yielded marl and a quarry 
near Hillsdale produced sandstone for flagging. Eight operators re- 
ported sand and gravel production. 

Houghton.—Copper was produced by Calumet & Hecla, Inc., Calu- 
met; Copper Range Co., Painesdale; and Quincy Mining Co., 
Hancock. 

Calumet & Hecla, Inc., operated the Ahmeek No. 2, Allouez H. C. 
and Allouez conglomerate, Centennial No. 2, Peninsula, Seneca, and 
Osceola No. 13 mines. New centralized pumping facilities were 1n- 
stalled on the Osceola lode. Explorations included over 13,000 feet 
of drifting and nearly 15,000 feet of diamond ene 

Copper Raf e Co. operated the Champion mine throughout the 
year and milled the output at the Freda mill. Tailing from the Red- 
ridge sands also was treated at the Freda mill. Concentrates were 
processed at the White Pine Co. smelter in Ontonagon County. | 

Quincy Mining Co. operated its tailing reclamation plant continu- 
ously throughout the year, and the concentrate was smelted at the 
company smelter at Hancock. 

Limestone Mountain Co. produced agricultural limestone, and the 
Houghton County Road Commission quarried basalt for use as road- 
stone. Road material was produced from three gravel pits. 

Huron.— Limestone was quarried and crushed for concrete aggregate 
and roadstone, railroad ballast, and agstone by Wallace Stone Co., 
Bay Port. Some rough construction stone also was produced. Five 
operators produced sand and gravel. The Dwight and Grant fields 
yielded a small quantity of petroleum. 
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bev ave Of greater inore preniicuon. Tis M. A Harna Co. oper- 
ated tre Carrer, Haa ia Horer. and Waaa mines. Inland 


Sus) Co, operated tre Bristol and Sherworsi mines, Pickards Mather 
& Co, tre Bick uns. ard Repinc Steel Corp. tne Tobin Group. 
So praet? of margariferous ore were resumed from the Cannon mine. 
Jul materal was prod iced from two sard ard gravel operations. 

Iuateltia- More than 76.0 barrels of petroleum and 300 million 
cube feet of natural gas were produced. Tne Coldwater field was the 
rscgpal producer. Marl for agricuitural purposes was mined near 

Veidman, and sand and gravel production was reported by four 
operators, Crude oil was refined at Mt. Pleasant by Leonard Re- 
finera, Inc. 

Jackyum.—The Pula-ki field section of the Albion-Pulaski-Scipio 
trend yielded 1.5 million barrels of petroleum, up from 200.000 barrels 
in 0152529. More than 600 million cubic feet of natural gas also was 
produced, Sandstone for building use was quarried at three sites 
near Napoleon. Crushed limestone for concrete aggregate, roadstone, 
and ag-tone was produced by Jeffrey Limestone Co.. Parma. A pit 
near fforton tile mar] for agricultural use. Sand and gravel was 
produced at six sites and was used mostly for building and road 
contraction, 

Kalamazoo.—Peat for horticultural use was dug from bogs near 
Kalumazoo and Scott. Marl for agricultural use was produced at 
five «tes; Sand and gravel production was considerably less than in 
1959 as demand for road material slackened. Production was re- 
ported by six operators. The Alamo field yielded a small quantity 
Of petroleum, Lakeside Refining Co., Kalamazoo, refined crude oil. 

Kalkaskn.. - About 29,000 barrels of petroleum was produced, nearl 
all from the Kalkaska County part of the Beaver Creek field. Natura 
gas production totaled 94 million cubic feet. Small quantities of road 
muteriala (erushed stone and sand and gravel) were produced. 

Kent.-- Gypsum mines and processing plants were operated in the 
Grand Rapids area by Bestwall Gypsum Co. and Grand Rapids 
Plaster Co. Wallboard, lath, sheathing, and plaster were produced. 
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Sand and gravel valued at $1.7 million was produced, up nearly $300,- 
000 from 1959. Local road building stimulated demand. 

Peat bogs in the county yielded moss, humus, and ron peat 
which was used for soil conditioning. Nearly 174,000 barrels of petro- 
leum and 22 million cubic feet of natural gas was produced from 
fields in the county. 

Lake.—The Reed City, Sauble, and Chase fields "e 1,200 
barrels of petroleum. Sand and gravel was produced by the county 
highway department for road use. 

Lapeer.—Calcium chloride and calcium magnesium chloride were 
recovered from well brines by Wilkinson Chemical Co. at Mayville. 
The county lead in peat production with 65,000 tons. Sand and 
gravel production was reported from three operations. 

Lenawee.—Portland and masonry cements were produced at Cement 
City by General Portland Cement Co. Clay for use at the plant was 
produced near Rollin. Heavy clay products were made from clay 
mined at Tecumseh by Comfort Brick € Tile Co. Peat was dug from 
a bog near Tecumseh. Sand and gravel production was reported 
from eight sites. 

Mackinac.—Large limestone quarries were operated by Inland Steel 
Co. and Michigan Limestone Division of U.S. Steel Corp. Output 
was substantially higher than in 1959 because of greater demand for 
flux stone at steel mills. Most of the limestone produced was shipped 
by boat to consumers from ports at Cedarville and Port Inland. 
Other uses for the limestone produced included riprap, roadstone, 
agstone, cement, lime, chemical, and other industrial. Sand and 
gravel was produced at five sites. 

Macomb.—Sand and gravel valued at over $1.2 million was produced 
by 18 operators. Output was about the same as in 1959. Most of the 
material was used in the Detroit metropolitan area for building and 
road construction. 

Manistee.—Natural brines from the Filer sandstone formation 
yielded bromine and magnesium compounds. Chemical plants were 
operated in the Manistee area by Great Lakes Chemical Co., Michigan 

emical Co., Morton Chemical. Co., and Standard Lime and Cement 
Co. Salt extracted from artificial brines was produced by Manistee 
Salt Works and Morton Salt Co. Industrial sands and building and 
road material were produced at four sites. 

Marquette.—Iron ore was produced by Cleveland-Cliffs Iron Co. 

8 mines), Inland Steel Co. (2 mines), and Jones & Laughlin Steel 
rp., North Range Mining Co., and Pickands Mather & Co. (1 mine 
each). Iron ore shipments were over 40 percent larger than in 1959. 

The Humboldt Mining Co. completed construction of its iron-ore 
pelletizing plant and began producing in September. The plant used 
jaspilite ore. Another facility in the county, the Eagle Mills pelletiz- 
ing pan of the Cleveland-Cliffs Iron Co., also used jaspilite ore. 
Sand and gravel production was reported by seven operators. 

Mason.—Chemical plants in the Ludington area produced bromine, 
calcium chloride and calcium magnesium chloride, magnesium com- 

unds, and lime. The new limekiln at the Ludington plant of the 

w Chemical Co, was completed during the year. It was said to be 
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ene eb (hoe barato kilus ever built for producing lime. Molding, en- 
nw and et tiling ands were produced from a pit near Ludington. 
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Oakland. —Sand and gravel valued at more than $5 million was pro- 
duced at 26 operations, the largest output of any county in the State. 
Oakland County also was the fourth largest producer of peat. Small 
quantities of petroleum and natural gas were produced from the North- 
ville field. 

Oceana. —Seven fields yielded 251,000 barrels of petroleum and 47 
million cubic feet of natural gas. Stony Lake, Pentwater, and s- 
tal Valley fields produced the largest quantities. Sand and gravel for 
building and paving use also was produced. 

Ogemaw.—Nearly 500,000 barrels of petroleum and over 800 million 
cubic feet of natural gas were produced. The Rose City field yielded 
all tho gas and with the West Branch field nearly all the oil. Crude 
oil was refined at West Branch Refineries, Inc., in West Branch. 
Sand and gravel was produced at four sites. 

MUR. OPD was mined, milled, and smelted by White Pine 
Copper Co. (a wholly-owned subsidiary of Copper Range Co.). Op- 
erations in 1960 did not begin until settlement of a labor strike on 
February 21. Development of the newly discovered southwest ore 
body continued. Much diamond drilling and development shaft- 

inking was accomplished during the year. Sand and gravel for road 
use was produced by the county and State highway departments. 

Osceola.—The Reed City fields yielded the major part of the petro- 
leum (528,000 barrels) and natural gas (445 million cubic feet) pro- 
duced in the county. The Osceola Refining Co. at Reed City refined 
crude oil. A substantial quantity of sand and gravel and a small 
amount of marl also were produced. 

Ottawa.—Production of about 2.2 million tons of sand and gravel 
was reported by eight operators. Industrial sands and building and 
road material were produced. A small amount of marl was dug near 
Denison. Nearly all of 214,000 barrels of petroleum produced came 
from the Walker field. 

Presque Isle.—Limestone for a variety of industrial uses and for 
concrete aggregate, roadstone, and agriculture was produced at the 
oi of bot Michigan Limestone Division of U.S. Steel Corp. at 

er City and Chemstone Co. (operators for the Presque Isle Corp.) 
at ue Isle. Much of the output from these operations was 
shipped by water to consumers in the Great Lakes area. 

e Onaway Stone Co. produced dimension limestone from its 
quarry near Onaway. Part of the output was sold as rubble and rough 
construction stone, and the balance was milled for use as building stone 
and flagging. The Straits Aggregate Corp. operated a sand and gravel 
plant at Milersbür , and sold the output for railroad ballast, building 
and paving material, and fill. 

Roscommon.—Over 1.2 billion cubic feet of natural gas and 271,000 
barrels of petroleum were produced, mostly from the Headquarters 
and St. Helen’s fields. Production of sand and gravel valued at $700,- 
000 was reported by four operators. Most of it was used in road 
construction. 

Saginaw.—Clay was mined in the Bay City-Saginaw area for use in 
cement and for filler and refractories. Road gravel was produced by 
the State highway department. Nearly 53,000 barrels of petroleum 
was Produced, chiefly from the Birch Run field. 
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St. Clair. —Portland cement was produced at the Port Huron plant 
of the Peerless Cement Co., Division of American Cement Corp. The 
company mined clay from a pit at Smith’s Creek for its own use. 

Diamond Crystal Salt Co. recovered salt from artificial brines pe 
duced by dissolving salt from the Salina formation at St. Clair. Peat 
was produced near Capac. Four operators reported production of 
sand and gravel. 

Five fields yielded 408,000 barrels of peo sn of which 90 per- 
cent came from the Boyd and Peters fields. Over 1 billion cubic feet 
of natural gas was recovered from two oilfields and three gasfields. 

St. Joseph.—Marl was recovered from pits near Three Rivers, Sher- 
wood, and Burr Oak. A bog near Three Rivers yielded E Sand 
and gravel produced by three operators was used for fill, building 
purposes, Rd road construction. 

Sanilac.—Peat valued at nearly $1 million was produced from bogs 
near Miden City and Sandusky, and sold for horticultural use. Road 
material was recovered from four sand and gravel pits. 

Shiawassee.—A clay pit near Corunna yielded miscellaneous clay 
that was used in manufacturing heavy clay products by Michigan 
Vitrified Tile Co. Sand and gravel mined at five sites was used for 
fill and building and road construction. 

Tuscola.—Seventeen sand and gravel producers reported an output of 
1.8 million tons of material. It included molding and fill sand and 
sand and gravel for building and paving: Moss peat was produced 
at Caro. Petroleum production totaled 114,000 barrels, of which 
95,000 barrels was recovered from the Akron field. 

Van Buren.—Four fields yielded 21,000 barrels of petroleum. A 
small quantity of marl was recovered from a pit near Paw Paw. 
Molding and engine sand was produced from a pit near Grand Haven. 
Fill and road material was mined at four sites. 

Washtenaw.—The Washtenaw County part of the Northville field 
yielded nearly half of a billion cubic feet of natural gas and about 
45,000 barrels of petroleum. Nearly 1.9 million tons of sand and 
prar was produced at 13 sites. Principal uses were for fill and 
oE and paving. Peat was produced from bogs near Salem and 

psilantı. | 

Wayne.—The value of mineral production in Wayne County ex- 
ceeded $45 million, slightly higher than in 1959. Cement, clays, lime, 
natural gas, petroleum, salt, sand and gravel, and limestone were 
produced. 

Portland and masonry cements were manufactured at two plants 
of Peerless Cement Co., Division of American Cement Corp. in De- 
troit. Clay for use at the plants was mined from the Ford clay pit 
near Allen Park. Portland cement was produced at the Wyandotte 
pont of the Wyandotte Chemical Corp. Flat Rock Clay Products 

. manufactured draintile from clay mined from a pit 1n Browns- 
town township. At Livonia, Lightweight Aggregates Corp. operated 
a lightweight aggregate plant using clay mined at the site. The 
output was sold to fabricators of lightweight aggregate products. 

Hydrated lime was produced by the Wyandotte Chemical Corp. at 
De gs Most of the output was used in manufacturing chemi- 
cals. A new lime-producing facility was opened at Detroit by the 
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Solvay Process Division of Allied Chemical Corp. The quicklime 
produced was used by the company in chemical manufacture. 

International Salt Co. mined salt from an underground mine in 
Detroit. Salt was recovered from artificial brines at Wyandotte by 
Pennsalt Chemical Corp. and Wyandotte Chemical Corp. 

Nearly 2.1 million tons of sand and gravel was produced from pits 
throughout the county. The output included industrial sands (glass, 
molding, blast), as well as material for fill and building and pavin 
purposes. Limestone was quarried near Flat Rock and Trenton an 
used for concrete aggregate and roadstone. 

More than 500 million cubic feet of natural gas was recovered from 
the Wayne County part of the Northville field. About 14,000 barrels 
of petroleum was produced from the same field. Byproduct sulfur 
was recovered from crude petroleum by Aurora Gasoline Co., Divi- 
sion of Ohio Oil Co. in Detroit. Crude oil refineries were operated at 
Flat Rock by Petroleum Specialities, Inc., at Trenton by Socony- 
Mobil Oil Co., Inc., and at Wyandotte by Wyandotte Chemical Corp. 


The Mineral Industry of Minnesota 


By Matthew G. Sikich * 


4e 


INERAL output in Minnesota in 1960 was valued at over 
M $515 million, a 48-percent increase over 1959. Chief reason 
| for the marked gain was the 52-percent increase in iron-ore 
shipments. Record high output of sand and gravel, and stone also 
contributed substantially to the rise in total value of mineral produc- 
tion. Other value gains were recorded for masonry cement, gem 
stones, manganiferous ore, peat, and tube-millliners. Decreases were 
reported for portland cement, clays, lime, and grinding pebbles. Iron- 
bearing ores (including those containing 5 percent or more manganese, 
natural) continued to comprise most mineral production in the State 
furnishing 92 percent of the total value in 1960. However, deman 
for iron ore throughout most of 1960 was low; the Nation's steel in- 
dustry operated at about half capacity during the latter part of the 
year. As a result, work schedules at many Minnesota mines were 
curtailed. 

Employment and Injuries.—Nearly 37.1 million man-hours were 
worked in Minnesota mineral industries in 1960, excluding office- 
workers, compared with 29 million man-hours in 1959. Chief reason 
for the 28-percent gain over the previous year was the longer operat- 
ing period for most of the State's iron ore mines and beneficiating 
plants, which were shut down during the 116-day labor strike in 1959. 

Four fatalities, all in the iron-mining industry, occurred in 1960 
compared with seven in 1959. The number of nonfatal disabling 
injuries in 1960 was 344, whereas 436 were recorded in 1959. 

he Monroe mine of Oliver Iron Mining Division of United States 
Steel Corp. won the Sentinels of Safety Trophy, the top award, in the 
open-pit group of the 1960 National Safety Competition. The mine, 
near Chisholm, worked 518,046 man-hours without a disabling work 
injury. A number of other Minnesota mines and plants experienced 
injury-free records in 1960 and received Certificates of Achievement 
in Safety from the Federal Bureau of Mines. 

All employment and injury data were collected from operating 
companies on a voluntary basis. Data represent virtually complete 
coverage of the Minnesota mineral industry. 


1 Commodity-industry analyst, Bureau of Mines, Minneapolis, Minn. 
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iron ore 
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FiGURE 1.—Value of iron ore shipments and total value of all minerals produced 
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REVIEW BY MINERAL COMMODITIES 
METALS 


Iron Ore.—Shipments of iron ore from Minnesota mines (excluding 
ore containing 5 percent or more manganese, natural) increased 18.6 
million long tons, 52 percent over 1959. Principal reason for the sub- 
stantial gain was the uninterrupted operating season compared with 
1959, when a crippling 116-day strike virtually halted ore shipments 
during the peak operating period. However, because of the general 
decline in the Nation’s economy, expected demand for iron ore by 
consuming furnaces in 1960 failed to materialize. Operations at many 
mines were curtailed because of the slack market. 

Minnesota continued to lead the Nation in producing iron ore and 
supplied 66 percent of the total usable iron ore shipped from mines 
in the United States in 1960. 


TABLE 2.—Dates of first and final cargoes of iron ore at United States upper 
Great Lakes ports 


1960 
Port and dock 

First Final 

Ashland, Wis.: 
CONW A aTh LA DEL UE Apr. 17 | Nov. 6 
Soo I ine... casos sese cece y Nov. Apr. 17 | Nov, 6 
Duluth, Minn.: DM&IR.................. May 17 3 Y. 1 Apr. 19 | Nov. 5 
Escanaba, Mich.: C£NW........-.-..ll.. or. Mar. 28 | Nov. 17 


Marquette, Mich.: 
DSS& 


SA Oi ERR ee Apr. 29 | Nov. 
| 7.3 ooo a M EDS Apr. 16 | Nov. 28 
Bilver Baq, Minn, Reserve...........-.-- Apr. 11 | Nov. 20 
Superior, Wis.: 
A A AA Apr. 12 | Nov. 18 
NP-800 Ltne.......................... Apr. 20 | Nov. 5 


Taconite Harbor: Erle....................- 
Two Harbors, Minn.: DM&IR............ 


Source: Skillings’ Mining Review. 


TABLE 3.—Usable iron ore* produced (direct-shipping and all forms of 
eoncentrate), by ranges 


(Thousand long tons) 
Year Cuyuna Mesabi Total 
1951-65 (average)... ......----.-.....---.-.- 2, 438 63, 771 68, 094 
1058, See Sa oee ss E A 2, 242 59, 346 63, 222 
AAA OUR DENS A A d. 2,018 64, 53 68, 286 
1958... .--- nnn ewe rc 1, 119 39, 833 42. 221 
19050 bie eee EA A ee A ec ES ES 745 33, 74 35, 877 
1960 A seu NOCERE 1, 166 54, 442 57, 442 


1 Exclusive of tron ore containing 5 percent or more manganese, 
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TABLE 4.—Crude iron ore* data, in 1900, by counties and ranges 
(Thousand long tons) 


Production Shipments 
Stocks 
County and range Dec. 31, 
To bene- 1960 
consumers | ficiation 
plants 
County 
Crow Wing........-.-...- 637 32 
A 205 eee ev A A A Bo PAPA o | RE E 
A E O A anil eee els NE 278 35 
St. LoulS.......o0oo.o...- 20, 626 1, 088 
'Total3.................. 1, 176 2, 166 107, 416 21, 542 1,155 
Range: 
Cuyuna................-- 27 265 1. 180 637 32 
Mesabt................... 923 489 105, 379 19, 740 927 
Vermilion................. 207 L2 Iz siue ics 1,164 196 
Spring Valley district.....'..... Lc LL |. Ll l.l. 858 lhullll----——| O Sl AAA 
Total ?........-.-------- 1, 176 2, 166 | 107, 416 21, 542 1,155 


1 Exclusive of ore containing 5 percent or more manganese, 
2 Data do not add to totals shown because of rounding. 


TABLE 5.—Usable iron ore? data, in 1960, by counties and ranges 


(Thousand ]ong tons) 


Stocks 
County and range Jan. 1, 1960 | Production aah a pro- | Shipments | Dec. 31, 1900 
uction 


t Exclusive of ore containing 5 percent or more manganese. 
2 Data do not add to totals shown due to rounding. 


TABLE 6.—Iron ore * shipped from Minnesota mines 
(Thousand long tons) 


Beneficiated Proportion 
Crude ore of hene- 
Year to concen- ficiated 
trators Agclom- to total 
erates Other Total usahle ore 
(percent) 
1951-55 (average).............. 22, 406 32 89 
A oe ee à 21,257 43. 52 
A elites tk 43. i 30, 375 44. 90 
jj». ep "ERE > 23, 289 54. 79 
US A due ee d 10, 0914 55.15 
1900 ico ces redeo npa Eee 693 33, 181 00. 63 


t Exclusive of ore containing 5 percent or more manganese, 
3 Direct-shipping and beneficiated ore. 
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Iron ore was shipped by 23 companies, operating mines in Crow 
Wing, Fillmore, Itasca, and St. Louis Counties. hipments from 
the Mesabi Range (in Itasca and St. Louis Counties) comprised 95 
pu of the State total. Mines in the Cuyuna Range in Crow Wing 

ounty, the Vermilion Range in St. Louis County, and the Spring 
Valley district in Fillmore County furnished the remainder. Open- 
pit mines furnished 98 percent of the 109.6 million tons of crude ore 
mined in Minnesota in 1960; underground mines supplied the re- 
mainder. Over 80 percent of the crude ore mined during the year 
was beneficiated. ncentrate constituted 61 percent of the total 
usable ore shipped; direct-shipping grades furnished the remainder. 
Crushed, screened, and sized ores not further treated are considered 
as direct-shipping material. Average iron content of usable ore pro- 
duced was 54.2 percent, natural, compared with 54.1 percent in 1959. 

Approximately 11.4 million tons of taconite concentrate was 
shipped compared with 8.4 million tons in 1959. Taconite producers 
were: Erie Mining Co. (agent, Pickands Mather & Co.), at its 
taconite mine and processing plant near Hoyt Lakes; Reserve minin 
Co., at its mine in Babbitt and processing plant in Silver Bay; an 
the Oliver Iron Mining Division of United States Steel Corp., at its 
mine and concentrator near Mountain Iron and an agglomerating 
pent at Virginia. After settlement of its royalty dispute with Mesabi 

ron Co., Reserve Mining Co. announced plans to increase its Silver 
Bay plant capacity to about 9 million tons of pellets per year. Plans 
included construction of a second primary crushing plant in Babbitt, 
double-tracking the 47-mile railroad, connecting Babbitt and Silver 
Bay, and constructing new fine-grinding, concentrating, pelletizing, 
and power facilities at Silver Bay. The expansion program was 
expected to take 3 years to complete and to cost about $120 million. 
Reserve also completed contract negotiations for using natural gas 
in its pelletizing operation—the first use of natural gas in processing 
Minnesota iron ore. 

Encouraged by the passage of the Minnesota semitaconite tax law 
in 1959, The M. A. Hanna Co. and Oliver Iron Mining Division com- 
pleted construction of pilot plants near Cooley and Coleraine, dis eh 
tively, to experiment with treatment of semitaconites. Each plant 
was to use a Lurgi kiln to convert the nonmagnetic ore to magnetic 
form for processing by magnetic separation. Capacity of the Hanna 
plant was expected to be 10 tons of crude ore per hour; that of Oliver, 
up to 5 tons per hour. The principle of magnetic roasting, known for 
at least 50 yar was investigated on a pilot-plant scale in the Mesabi 
Range in the early 1930’s and was found technically successful, but 
economically infeasible. New investigations are warran 
technological and economic changes since that time. In April, The 
M. A. Hanna Co. made the first shipments of ore from the Pierce 
mine, which had been under development since the summer of 1957. 
A new beneficiation plant, having crushing and screening equipment, 
followed by heavy-medium, cyclone, and spiral separation units, was 
completed early in the year at the Pierce property. Development 
work was underway at the Sargent mine, a former underground mine 
near Keewatin, which Hanna planned to convert to open-pit mining. 
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one of the largest kilns ever built for producing lime. Molding, en- 
ine, and grinding sands were produced from a pit near Ludington. 
he County Road Commission produced road gravel. Petroleum pro- 
duction declined to 142,000 barrels. In 1959, nearly 250,000 barrels 
was produced. 

Mecosta.—Marl for agricultural use was produced near Blanchard 
and Mecosta. Sand and gravel was produced at three sites. About 
49,000 barrels of petroleum and 212 million cubic feet of natural gas 
were produced from fields in the county. l 

Menominee.—Quicklime and hydrated lime were produced by Lime- 
stone Products Division of Northwestern-Hanna Fuel Co. and sold 
for chemical and industrial purposes. Sand and gravel was produced 
by three operators. f 

Midland.—Dow Chemical Co. extracted bromine, calcium chloride 
and calcium magnesium chloride, magnesium compounds, and potash 
from brines of the Sylvania formation. Salt from artificial brines 
was also produced. 

Kaiser Aluminum and Chemical Corp. completed a periclase plant 
at Midland to process magnesium hydroxide a ad locally. The 
output was shipped to a Kaiser refractories plant in Ohio. Oilfields 
in the county yielded 317,000 barrels of petroleum and 68 million 
cubic feet of natural gas. 

Missaukee.—Petroleum and natural gas were the principal mineral 
commodities. Petroleum production totaled 863,000 barrels compared 
with 459,000 in 1959, and natural gas production was 322 million 
cubic feet, up from 209 million in 1959. The largest output came 
from the MeBain and East Norwich fields. A small amount of road 
gravel was produced. 

Montos Portland cement was manufactured by the Dundee Cement 
Co. in its newly completed plant at Dundee. The company also mined 
clay and quarried limestone at the site for its own use. Limestone 
was also produced by France Stone Co., Michigan Stone Co., and the 
Monroe County Highway Commission and sold or used for riprap, 
flux, concrete aggregate and roadstone, agstone, and railroad ballast. 
Clay mined near South Rockwood was used in making pottery by 
F. W. Ritter & Sons Co. Peat was produced for soil conditionin 
and small quantities of road gravel ig etroleum were also DN. 

Montcalm.— Petroleum production declined to 605,000 barrels from 
198,000 in 1959. Natural gas output increased to 385 million cubic 
feet from 147 million cubic feet in 1959. The largest production of 
oi] and gas came from the Reynolds field. Crude oil was refined at 
the Crystal Refining Co. plant in Carson City. Large quantities of 
sand and gravel, used mostly in road construction, was produced at 
fivesites. Peat was dug from a bog near Lakeview. 

Muskegon.—Salt was produced from artificial brines near Montague 
by Hooker Electrochemical Co. Sand for industrial purposes, chiefly 
molding sand, was also produced. About 23,000 barrels of petroleum 
was produced. The Naph-Sol Refining Co. at Muskegon refined crude 
oil. | 

Newaygo.—A bout 72,000 barrels of petroleum was produced from 
seven fields; the Ensley gasfield yielded 328 million cubic feet of 
naturalgas. Marl and sand and gravel also were produced. 
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Oakland. —Sand and gravel valued at more than $5 million was pro- 
duced at 26 operations, the largest output of any county in the State. 
Oakland County also was the fourth largest producer of peat. Small 
quantities of petroleum and natural gas were produced from the North- 
ville field. 

Oceana. —Seven fields yielded 251,000 barrels of petroleum and 47 
million cubic feet of natural gas. Stony Lake, Pentwater, and Crys- 
tal Valley fields produced the largest quantities. Sand and gravel for 
building and paving use also was produced. 

Ogemaw.—Nearly 500,000 barrels of petroleum and over 800 million 
cubic feet of natural gas were produced. The Rose City field yielded 
all the gas and with the West Branch field nearly all the oil. Crude 
oil was refined at West Branch Refineries, Inc., in West Branch. 
Sand and gravel was produced at four sites. 

poor E was mined, milled, and smelted by White Pine 
Copper Co. (a wholly-owned subsidiary of Copper Range Co.). Op- 
erations in 1960 did not begin until settlement of a labor strike on 
February 21. Development of the newly discovered southwest ore 
body continued. Much diamond drilling and development shaft- 

inking was accomplished during the year. Sand and gravel for road 
use was produced by the county and State highway departments. 

Osceola.—The Reed City fields yielded the major part of the petro- 
leum (528,000 barrels) and natural gas (445 million cubic feet) pro- 
duced in the county. The Osceola Refining Co. at Reed City refined 
crude oil. A substantial quantity of and and gravel and a small 
amount of marl also were produced. 

Ottawa.—Production of about 2.2 million tons of sand and gravel 
was reported by eight operators. Industrial sands and building and 
road material were produced. A small amount of marl was dug near 
Denison. Nearly all of 214,000 barrels of petroleum produced came 
from the Walker field. 

Presque lsle.—Limestone for a variety of industrial uses and for 
concrete a eae roadstone, and agriculture was produced at the 
e Saa of bot Michigan Limestone Division of U.S. Steel Corp. at 

er City and Chemstone Co. (operators for the Presque Isle Corp.) 
at ue Isle. Much of the output from these operations was 
shipped by water to consumers in the Great Lakes area. 

the Onaway Stone Co. produced dimension limestone from its 
quarry near Onaway. Part of the output was sold as rubble and rough 
construction stone, and the balance was milled for use as building stone 
and flagging. The Straits Aggregate Corp. operated a sand and gravel 
plant at Millersbur , and sold the output for railroad ballast, building 
and paving material, and fill. 

Roscommon.—Over 1.2 billion cubic feet of natural gas and 271,000 
barrels of petroleum were produced, mostly from the Headquarters 
and St. Helen’s fields. Production of sand and gravel valued at $700,- 
000 was reported by four operators. Most of it was used in road 
construction. 

Saginaw.—Clay was mined in the Bay City-Saginaw area for use in 
cement and for filler and refractories. Road gravel was produced by 
the State highway department. Nearly 53,000 barrels of petroleum 
was produced, chiefly from the Birch Run field. 
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one of the largest kilns ever built for producing lime. Molding, en- 

ine, and grinding sands were produced from a pit near Ludington. 
The County Road Commission produced road gravel. Petroleum pro- 
duction declined to 142,000 barrels. In 1959, nearly 250,000 barrels 
was produced. 

Mecosta.—Marl for agricultural use was produced near Blanchard 
and Mecosta. Sand and gravel was produced at three sites. About 
49,000 barrels of petroleum and 212 million cubic feet of natural gas 
were produced from fields in the county. 

Menominee.—Quicklime and hydrated lime were produced by Lime- 
stone Products Division of Northwestern-Hanna Fuel Co. and sold 
for chemical and industrial purposes. Sand and gravel was produced 
by three operators. 

Midland.—Dow Chemical Co. extracted bromine, calcium chloride 
and calcium magnesium chloride, magnesium compounds, and potash 
from brines of the Sylvania formation. Salt from artificial brines 
was also produced. 

Kaiser Aluminum and Chemical Corp. completed a eae plant 
at Midland to process magnesium hydroxide purchased locally. The 
output was shipped to a Kaiser refractories plant in Ohio.  Oilfields 
in the county yielded 317,000 barrels of petroleum and 68 million 
cubic feet of natural gas. 

Missaukee.—Petroleum and natural gas were the principal mineral 
commodities. Petroleum production totaled 863,000 barrels compared 
with 459,000 in 1959, and natural gas production was 322 million 
cubic feet, up from 209 million in 1959. The largest output came 
from the McBain and East Norwich fields. A small amount of road 
gravel was produced. 

Monros.— Portland cement was manufactured by the Dundee Cement 
Co. in its newly completed plant at Dundee. The company also mined 
clay and quarried limestone at the site for its own use. Limestone 
was also produced by France Stone Co., Michigan Stone Co., and the 
Monroe County Highway Commission and sold or used for riprap, 
flux, concrete aggregate and roadstone, agstone, and railroad ballast. 
Clay mined near South Rockwood was used in making pottery by 
F. W. Ritter & Sons Co. Peat was produced for soil conditionin 
and small quantities of road gravel and etroleum were also reported. 

Montcalm.—Petroleum production declined to 605,000 barrels from 
798,000 in 1959. Natural gas output increased to 385 million cubic 
feet from 147 million cubic feet in 1959. The largest production of 
oil and gas came from the Reynolds field. Crude oil was refined at 
the Crystal Refining Co. plant in Carson City. Large quantities of 
sand and gravel, used mostly in road construction, was produced at 
five sites. Peat was dug from a bog near Lakeview. 

Muskegon.—Salt was produced from artificial brines near Montague 
by Hooker Electrochemical Co. Sand for industrial purposes, chiefly 
molding sand, was also produced. About 23,000 barrels of petroleum 
mae produced. The Naph-Sol Refining Co. at Muskegon refined crude 
oil. 

Newaygo.—About 72,000 barrels of petroleum was produced from 
seven fields; the Ensley gasfield yielded 328 million cubic feet of 
natural gas. Marl and sand and gravel also were produced. 
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Oakland.—Sand and gravel valued at more than $5 million was pro- 
duced at 26 operations, the largest output of any county in the State. 
Oakland County also was the fourth largest producer of peat. Small 
quantities of petroleum and natural gas were produced from the North- 
ville field. 

Oceana. —Seven fields yielded 251,000 barrels of petroleum and 47 
million cubic feet of natural gas. Stony Lake, Pentwater, and Crys- 
tal Valley fields produced the largest quantities. Sand and gravel for 
building and paving use also was produced. 

Ogemaw.—Nearly 500,000 barrels of petroleum and over 800 million 
cubic feet of natural gas were produced. The Rose City field yielded 
all the gas and with the West Branch field nearly all the oil. Crude 
oil was refined at West Branch Refineries, Inc., in West Branch. 
Sand and gravel was produced at four sites. 

vein, eerie oi was mined, milled, and smelted by White Pine 
Copper Co. (a wholly-owned subsidiary of Copper Range Co.). Op- 
erations in 1960 did not begin until settlement of a labor strike on 
February 21. Development of the newly discovered southwest ore 
body continued. Much diamond drilling and development shaft- 
sinking was accomplished during the year. Sand and gravel for road 
use was produced by the county and State highway departments. 

Osceola.—The Reed City fields yielded the major part of the petro- 
leum (528,000 barrels) and natural gas (445 million cubic feet) pro- 
duced in the county. The Osceola Refining Co. at Reed City refined 
crude oil. A substantial quantity of sand and gravel and a small 
amount of marl also were roduced 

Ottawa.— Production of about 2.2 million tons of sand and gravel 
was reported by eight operators. Industrial sands and building and 
road material were uced. A small amount of marl was dug near 
Denison. Nearly all of 214,000 barrels of petroleum produced came 
from the Walker field. 

Presque Isle.—Limestone for a variety of industrial uses and for 
concrete aggregate, roadstone, and agriculture was produced at the 
gane of both Michigan Limestone Division of U.S. Steel Corp. at 

er City and Chemstone Co. (operators for the Presque Isle Corp.) 
at ue Isle. Much of the output from these operations was 
shipped by water to consumers in the Grreat Lakes area. 

e Onaway Stone Co. produced dimension limestone from its 
quarry near Onaway. Part of the output was sold as rubble and rough 
construction stone, and the balance was milled for use as building stone 
and flagging. The Straits Aggregate Corp. operated a sand and gravel 
plant at Millersbur , and sold the output for railroad ballast, building 
and paving material, and fill. 

Roscommon.—Over 1.2 billion cubic feet of natural gas and 271,000 
barrels of petroleum were produced, mostly from the Headquarters 
and St. Helen’s fields. Production of sand and gravel valued at $700,- 
000 was reported by four operators. Most of it was used in road 
construction. 

Saginaw.—Clay was mined in the Bay City-Saginaw area for use in 
cement and for filler and refractories. Road gravel was produced by 
the State highway department. Nearly 53,000 barrels of petroleum 
Was produced. chiefly from the Birch Run field. 
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St. Clair. —Portland cement was produced at the Port Huron plant 
of the Peerless Cement Co., Division of American Cement Corp. The 
company mined clay from a pit at Smith's Creek for its own use. 

Diamond Crystal Salt Co. recovered salt from artificial brines i 
duced by dissolving salt from the Salina formation at St. Clair. Peat 
was produced near Capac. Four operators reported production of 
sand and gravel. 

Five fields yielded 408,000 barrels of gre. of which 90 per- 
cent came from the Boyd and Peters fields. Over 1 billion cubic feet 
of natural gas was recovered from two oilfields and three gasfields. 

St. Joseph.—Marl was recovered from pits near Three Rivers, Sher- 
wood, and Burr Oak. A bog near Three Rivers yielded peat. Sand 
and gravel produced by three operators was used for fill, building 
purposes, and road construction. 

Sanilac.—Peat valued at nearly $1 million was produced from bogs 
near Miden City and Sandusky, and sold for horticultural use. Road 
material was recovered from four sand and gravel pits. 

Shiawassee.—A clay pit near Corunna yielded miscellaneous clay 
that was used in manufacturing heavy clay products by Michigan 
Vitrified Tile Co. Sand and gravel mined at five sites was used for 
fill and building and road construction. 

Tuscola.— Seventeen sand and gravel producers reported an output of 
1.8 million tons of material. It included molding and fill sand and 
sand and gravel for building and paving. Moss peat was produced 
at Caro. Petroleum production totaled 114,000 barrels, of which 
95,000 barrels was recovered from the Akron field. 

Van Buren.—Four fields yielded 21,000 barrels of petroleum. A 
small quantity of marl was recovered from a pit near Paw Paw. 
Molding and engine sand was produced from a pit near Grand Haven. 
Fill and road material was mined at four sites. 

Washtenaw.—The Washtenaw County part of the Northville field 
yielded nearly half of a billion cubic feet of natural gas and about 
45,000 barrels of petroleum. Nearly 1.9 million tons of sand and 
iM was produced at 13 sites. Principal uses were for fill and 
awe and paving. Peat was produced from bogs near Salem and 

silanti. 

Wayne The value of mineral production in Wayne County ex- 
ceeded $45 million, slightly higher than in 1959. Cement, clays, lime, 
oars as, petroleum, salt, sand and gravel, and limestone were 

roduced. 
F Portland and masonry cements were manufactured at two plants 
of Peerless Cement Co., Division of American Cement Corp. in De- 
troit. Clay for use at the plants was mined from the Ford clay pit 
near Allen Park. Portland cement was produced at the Wyandotte 
pant of the Wyandotte Chemical Corp. Flat Rock Clay Products 

o. manufactured draintile from clay mined from a pit in Browns- 
town township. At Livonia, Lightweight Aggregates Corp. operated 
a lightweight aggregate plant using clay mined at the site. The 
output was sold to fabricators of lightweight aggregate products. 

Hydrated lime was produced by the Wyandotte Chemical Corp. at 
Wyandotte. Most of the output was used in manufacturing chemi- 
ak A new lime-producing facility was opened at Detroit by the 
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Solvay Process Division of Allied Chemical Corp. The quicklime 
produced was used by the company in chemical] manufacture. 

International Salt Co. mined salt from an underground mine in 
Detroit. Salt was recovered from artificial brines at Wyandotte by 
Pennsalt Chemical Corp. and Wyandotte Chemical Corp. 

Nearly 2.1 million tons of sand and gravel was produced from pits 
throughout the county. The output included industrial sands (glass, 
molding, blast), as well as material for fill and building and paving 
purposes. Limestone was quarried near Flat Rock and Trenton and 
used for concrete aggregate and roadstone. 

More than 500 million cubic feet of natural gas was recovered from 
the Wayne County part of the Northville field. About 14,000 barrels 
of petroleum was produced from the same field. Byproduct sulfur 
was recovered from crude petroleum by Aurora Gasoline Co., Divi- 
sion of Ohio Oil Co. in Detroit. Crude oil refineries were operated at 
Flat Rock by Petroleum Specialities, Inc., at Trenton by Socony- 
Mobil Oil Co., Inc., and at Wyandotte by Wyandotte Chemical Corp. 


The Mineral Industry of Minnesota 


By Matthew G. Sikich * 


4 


INERAL output in Minnesota in 1960 was valued at over 
$515 million, a 48-percent increase over 1959. Chief reason 
for the marked gain was the 52-percent increase in iron-ore 

shipments. Record high output of sand and gravel, and stone also 
contributed substantially to the rise in total value of mineral produc- 
tion. Other value gains were recorded for masonry cement, gem 
stones, manganiferous ore, peat, and tube-mill liners. creases were 
reported for portland cement, clays, lime, and grinding pebbles. Iron- 
bearing ores (including those containing 5 percent or more manganese, 
natural) continued to comprise most mineral production in the State 
furnishing 92 percent of qe total value in 1960. However, deman 
for iron ore throughout most of 1960 was low; the Nation's steel in- 
dustry operated at about half capacity during the latter part of the 
year. As a result, work schedules at many "Minnesotá mines were 
curtailed. 

Employment and Injuries.—Nearly 37.1 million man-hours were 
worked in Minnesota mineral industries in 1960, excluding office- 
workers, compared with 29 million man-hours in 1959. Chief reason 
for the 28-percent gain over the previous year was the longer operat- 
ing period for most of the State's iron ore mines and beneficiating 
plants, which were shut down during the 116-day labor strike in 1959. 

Four fatalities, all in the iron-mining industry, occurred in 1960 
compared with seven in 1959. The number of nonfatal disabling 
injuries in 1960 was 344, whereas 436 were recorded in 1959. 

he Monroe mine of Oliver Iron Mining Division of United States 
Steel Corp. won the Sentinels of Safety Trophy, the top award, in the 
open-pit group of the 1960 National Safety Competition. 'The mine, 
near Chis olm, worked 518,046 man-hours without a disabling work 
injury. A number of other Minnesota mines and plants experienced 
injury-free records in 1960 and received Certificates of Achievement 
in Safety from the Federal Bureau of Mines. 

All employment and injury data were collected from operating 
companies on a voluntary basis. Data represent virtually complete 
coverage of the Minnesota mineral industry. 


2 Commodity-industry analyst, Bureau of Mines, Minneapolis, Minn. 
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FIGURE 1.—Value of iron ore shipments and total value of all minerals produced 


THE MINERAL INDUSTRY OF MINNESOTA 533 


REVIEW BY MINERAL COMMODITIES 
METALS 


Iron Ore.—Shipments of iron ore from Minnesota mines (excluding 
ore containing 5 percent or more manganese, natural) increased 18.6 
million long tons, 52 percent over 1959. Principal reason for the sub- 
stantial gain was the uninterrupted operating season compared with 
1959, when a crippling 116-day strike virtually halted ore shipments 
during the peak operating period. However, because of the general 
decline in the Nation’s economy, expected demand for iron ore by 
consuming furnaces in 1960 failed to materialize. Operations at many 
mines were curtailed because of the slack market. 

Minnesota continued to lead the Nation in producing iron ore and 
supplied 66 percent of the total usable iron ore shipped from mines 
in the United States in 1960. 


TABLE 2.—Dates of first and final cargoes of iron ore at United States upper 
Great Lakes ports 


1958 1959 1960 
Port and dock ARE 
First Final First Final First Final 
Ashland, Wis.: 
CEN Were asco oia iaNas May 18 | Nov. 20 | Apr. 24 | Nov. 18 | Apr. 17 | Nov. 6 
Soo I A ÓN May 18 | Nov. 20 | Apr. 24 | Nov. 18 | Apr. 17 | Nov. 6 
Duluth, Minn.: DM&IR.................. May 17 | Oct. 26 | Apr. 23 | Dec. 17 | Apr. 19 | Nov. 5 
Escanaba, Mich.: C&NW................. May 1| Dec. 5| Apr. 10 | Dec. 8 | Mar. 28 | Nov. 17 
Marquee Mich.: 
<A June 10 | Oct. 27 | Apr. 27 | Dec. 4| Apr. 29 | Nov. 7 
¿AA E Apr. 26 | Dec. 7 | Apr. 24 | Dec. 12 | Apr. 16 | Nov. 26 
Silver Bag, Mian. Reserve. .............- Apr. 26 | Nov. 27 | Apr. 20 | Dec. 14 | Apr. 11 | Nov. 20 
Superior, e 
GN I oa au cur A E I May 2| Dec. 1| Apr. 17 | Dec. 20 | Apr. 12 | Nov. 18 
NP-800 Ltne........................--. May 11 | Nov. 29 | Apr. 27 | Nov, 29 | Apr. 20 | Nov. 5 
Taconite Harbor: Erle...................-. May 6] Nov. 29 | Apr. 20 | Dec. 14 | Apr. 14 | Nov. 20 
Two Harbors, Minn.: DM&IR............| May 14 | Nov. 19 | Apr. 14 | Dec. 20 | Apr. 5| Nov. 17 


Source: Skillings’ Mining Review. 


TABLE 3.—Usable iron ore! produced (direct-shipping and all forms of 
concentrate), by ranges 


(Thousand long tons) 
Bpring 
Year Cuyuna Mesabi | Vermilion alley Total 

district 
1951-65 (average) .......................... 2, 438 63, 771 1, 570 815 68, 094 
1 AE NAE E REM E 2, 242 59, 346 1, 285 350 63, 222 
A 2, 018 64, 537 1, 349 382 68, 286 
VO 5S DUE 1,119 39, 833 1, 027 241 42, 221 
A A 745 33, 747 809 76 35, 877 
1000... cci O Hen 1,166 54, 1,301 473 57, 442 


1 Exclusive of iron ore containing 5 percent or more manganese, 
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TABLE 4.—Crude iron ore’ data, in 1900, by counties and ranges 
(Thousand long tons) 


8hipments 


County and rango Jan. 1, Dec. 31, 
1960 To bene- 1 
ficiation 
plants 
County 
Crow Wing..............- 27 32 
o AA E A o AO 0D axwereseMo. woo NOD onam ee x 
E PME AAN AR 35 
Bt. Louis oce 1, 150 73,723 1, 088 
Total 3...............-.- 1, 176 2, 166 107, 416 1,155 
Range: in 
¡o A ec cucs 27 265 1, 180 32 
Mesabl ...............-.- 023 480 105, 379 927 
Vermilion................- 227 1412 Iuno usce 278 196 
Spring Valley district... 5... ...u...]............]] 856]|............] | 856 |..........-- 
Total Mc 1, 176 2, 166 | 107, 416 1, 155 


1 Exclusive of ore containing 5 percent or more manganese, 
2 Data do not add to totals shown because of rounding. 


TABLE 5.—Usable iron ore* data, in 1960, by counties and ranges 
(Thousand long tons) 


County and range 


Ranve: 
CAPITA cri 
A AAA AAA AO 


Total A 81, 147 


! Exclusive of ore containing 5 percent or more manganese, 
2 Data do not add to totals shown due to rounding. 


TABLE 6.—Ircn ore’ shipped from Minnesota mines 
(Thousand long tons) 


Beneficiated Proportion 
Crude ore : of bene- 
to concen- ficiated 
trators Aprlom- to total 
erates Other usatile ore 
(percent) 
1951-55 (average) ; 21. 369 32. 80 
1955 í 21, H8 43. 52 
AA ASA 23, 539 4. 90 
AAA 725 vo rema .5 14, 460 54. 79 
I0 A ez dua A scr 11, 513 55.15 
1900 21, 693 60. 63 


1 Exclusive of ore containing 5 percent or more manganese. 
3 Direct-shipping and beneficiated ore. 
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Iron ore was shipped by 23 companies, operating mines in Crow 
Wing, Fillmore, Itasc aid St. Louis Counties. hipments from 
the Mesabi Range (in Itasca and St. Louis Counties) comprised 95 

rcent of the State total. Mines in the Cuyuna Range in Crow Wing 

ounty, the Vermilion Range in St. Louis County, and the Spring 
Valley district in Fillmore County furnished the remainder. Open- 
pit mines furnished 98 percent of the 109.6 million tons of crude ore 
mined in Minnesota in 1960; underground mines supplied the re- 
mainder. Over 80 percent of the crude ore mined during the year 
was beneficiated. ncentrate constituted 61 percent of the total 
usable ore shipped; direct-shipping grades furnished the remainder. 
Crushed, screened, and sized ores not further treated are considered 
as direct-shipping material. Average iron content of usable ore pro- 
duced was 54.2 percent, natural, compared with 54.1 percent in 1959. 

Aobroximetely 11.4 million tons of taconite concentrate was 
shipped compared with 8.4 million tons in 1959. Taconite producers 
were: Erie Mining Co. (agent, Pickands Mather & Co.), at its 
taconite mine and processing plant near Hoyt Lakes; Reserve minin 
Co., at its mine in Babbitt and processing plant in Silver Bay; an 
the Oliver Iron Mining Division of United States Steel Corp., at its 
mine and concentrator near Mountain Iron and an agglomeratin 

lant at Virginia. After settlement of its royalty dispute with Mesabi 

on Co., Reserve Mining Co. announced plans to increase its Silver 
Bay plant capacity to about 9 million tons of pellets per year. Plans 
included construction of a second primary crushing plant in Babbitt, 
double-tracking the 47-mile railroad, connecting Babbitt and Silver 
Bay, and constructing new fine-grinding, concentrating, pelletizing, 
and power facilities at Silver Bay. The expansion program was 
expected to take 3 years to complete and to cost about $120 million. 
Reserve also completed contract negotiations for using natural gas 
in its pelletizing operation—the first use of natural gas in processing 
Minnesota iron ore. 

Encouraged by the passage of the Minnesota semitaconite tax law 
in 1959, The M. A. Hanna Co. and Oliver Iron Mining Division com- 
pleted construction of pilot plants near Cooley and Coleraine, respec- 
tively, to experiment with treatment of semitaconites. Each plant 
was to use & Lurgi kiln to convert the nonmagnetic ore to magnetic 
form for processing by magnetic separation. Ca acity of the Hanna 
plant was expected to be 10 tons of crude ore per hour; that of Oliver, 
up to 5 tons per hour. The principle of magnetic roasting, known for 
at least 50 years, was investigated on a pilot-plant scale in the Mesabi 
Range in the early 1930's and was found technically successful, but 
economically infeasible. New investigations are warranted by 
technological and economic changes since that time. In April, The 
M. A. Hanna Co. made the first shipments of ore from the Pierce 
mine, which had been under development since the summer of 1957. 
A new beneficiation plant, having crushing and screening equipment, 
followed by heavy-medium, cyclone, and spiral separation units, was 
completed early in the year at the Pierce property. Development 
work was underway at the Sargent mine, a former underground mine 
near Keewatin, which Hanna planned to convert to open-pit mining. 
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The company also was reopening the Mississippi No. 1 mine, to be 
operated in conjunction with the Sargent. 

Jones & Laughlin Steel Corp. began shipments from its Lind- 
Greenway mine near Grand Rapids. A major stripping program 
was underway at the company Hill Annex mine near Calumet, ex- 
tending the south end of the pit. The company also began construct- 
ing a new beneficiation plant to process previously unusable iron- 
bearing material at the Hill Annex. Production was expected to 
begin in the summer of 1961 at the rate of 500,000 tons of concentrate 

r year. 

Oliver Iron Mining Division began constructing a new concentrator 
adjacent to its Sherman ore-sizing plant near Chisholm. The plant, 
with annual capacity of 1.5 million tons of concentrate, will process 
ores from the Monroe and Sherman groups of mines. The new plant 
was expected to be completed in 1961. 

Pickands Mather & Co. ceased operations at the State-owned 
Scranton mine near Hibbing in June. However, W. S. Moore Co. 
obtained a 25-year lease on the property and planned to conduct tests 
to determine whether the low-grade ore in the mine can be bene- 
ficiated into a competitive product. Pickands Mather & Co. re- 
opened the Corsica mine, which had been closed since 1954 and 
constructed a second screening plant at its Embarrass mine. 

Late in 1960 Inland Steel Co. acquired complete ownership of 
Pacific Isle Mining Co., in which Inland previously held a 50-percent 
interest. 

North Range Mining Co. began shipping from the Nahma mine, 
a new open-pit mine near Eveleth. 

Virtually all the iron ore ship from the State was for use in 
manufacturing pig iron and steel. Small quantities were sold for 
use in paint, as a dense medium for mineral beneficiation, and for 
manufacturing cement. 

Over 97 percent of the ore was transported by rail from the mines 
and loaded into ore carriers at Lake Superior harbors for shipment 
to lower Lake ports and thence to consuming districts. Virtually 
all the remainder was shipped by rail to consumers. Some Minne- 
sota iron ore was idunt at blast and steel furnaces operated at 
Duluth by the American Steel & Wire Division of United States 
Steel Corp. and Interlake Iron Corp. Both companies also operated 
coke ovens at Duluth. Operations were curtailed a large part of the 
year because of market conditions. 

The 1960 navigation season for Minnesota ore shipments opened 
April 5 at Two Harbors. 'The final vessel cargo of the season left 
Silver Bay on November 20, one of the earliest closing dates on 
record. Chief reason for the early closing was the large stock of 
ore at lower Lake ports and consuming furnaces. 

Lake Erie base prices for iron ore were unchanged from 1959, 
except for the addition of two new classifications under the Mesabi 
non-Bessemer grade. The additional classifications were: Fines 
(under 14 inch), quoted at $10.72 per long ton; and lump and 
coarse Y inch and up), at $12.85 per ton. Base price for the 
standar Mesabi non-Bessemer grade was $11.45 per ton. Average 
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weighted mine value for Minnesota iron ore was $8.60 a long ton, 
dr er with $8.50 in 1959. 

The Federal Bureau of Mines expanded research work on iron 
ores at its new research center at Minneapolis. Pilot-plant develop- 
ment was conducted on an improved flotation process to separate 
silica from nonmagnetic taconites and semitaconties. Research was 
initiated on preparation of a super blast-furnace feed in the form 
of hard, pre-reduced pellets made from iron ore concentrates. 
Results of a fundamental study of goethite, a hydrated iron oxide 
mineral, were published.? 

Statistical data for iron ores containing 5 percent or more man- 
ganese, natural, are not included with iron-ore data in this chapter but 
are treated separately as *manganiferous ore.” 

Manganiferous Ore.—Shipments of manganiferous ore (containing 5 
to 35 percent manganese, natural) increased 3 percent over 1959. 
Manganiferous iron ore (containing 5 to 10 percent manganese, natu- 
ral) comprised 88 percent of the total shipments. Ferruginous 
manganese ore (containing 10 to 35 percent manganese, natural) con- 
stituted the remainder. Total shipments consisted of 127,403 short tons 
of direct-shipping grade ore and 313,625 short tons of concentrate. 
Over 91 percent of the 1,170,859 short tons of crude manganiferous 
ore mined was beneficiated. Average natural iron and manganese 
contents of the total shipments in 1960 were 38.41 and 7.83 percent, 
respectively. 

otal value of manganiferous ore shipped from State mines in- 
creased nearly 4 percent over 1959. Iron ores containing over 5 per- 
cent manganese, natural, have generally been priced as Old Range 
non-Bessemer on the combined natural iron and manganese content, 
plus a premium for the natural manganese exceeding 5 percent. 

The output of manganiferous ore 1n 1960 came from eight mines in 
Crow Wing County in the Cuyuna Range. Producing companies 


TABLE 7.—Shipments of usable? manganiferous iron ore and ferruginous 
manganese ore from mines in the Cuyuna Range 


(Long tons) 


Manganiferous iron ore Ferruginous manganese ore 
(5 to 10 percent Mn, natural) (10 to 35 percent Mn, natural) 


Total 
Y ear Contents (natural) Contents (natural) | shipments 
Shipments 

1951-55 (average)........- 713, 290 5.83 , 989 
BOG o Col odwes cece cas, 481, 946 6. 58 565, 999 
1950. E e daa EAR 438, 820 6. 28 618, 121 
AAA A cc seisi 285, 995 6. 22 330, 896 
| Fs? AAA 273, 541 6. 42 383, 127 
1960... 2... 345, 7.15 393, 775 

3 Direct-shipping and beneficiated ore. 

3 Partly estimated. 


s Iwasaki, I., Cooke, 8. R. B., and Columbo, A. F., Flotation Characteristics of Goethite : 
Bureau of Mines Rept. of Investigations 5593, 1960, 25 pp. 
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were The M. A. Hanna Co., Pickands Mather £ Co., and Pittsburgh 
Pacific Co., Zontelli Brothers Division. The ore was shipped mostly 
for use in blast and steel furnaces. Some was sold to Manganese 
Chemicals Corp., which produced various manganese products at its 
Riverton plant. The Bureau of Mines continued research at its Min- 
neapolis Research Center on developing methods of utilizing the 
tential manganese resources of the Cuyuna Range. Amenability 
studies of a wide variety of oxidized carbonate slates by the standard 
sulfatizing procedure were completed. . 
Nickel and Copper.—Approval by the State Executive Council of 
rules and regulations governing leases on State-owned land for ex- 
ploration of copper-nickel deposits was pending at the close of the 


ear. 

Exploration of copper and nickel deposits, discovered in the north- 
eastern part of the State in 1948 and investigated by Government 
agencies and private companies, indicated that the deposits are, at 
best, marginal, 


NONMETALS 


Abrasives.—Jasper Stone Co. ees inding pebbles and tube- 
mill liners from its quartzite deposit in k County. Output of 
inding pebbles decreased slightly in quantity and value from 1959. 
Sales of tube-mill liners decreased in quantity, but increased in value 
because of higher unit value. The company also sold a quantity of 
ashlar for architectural use and some broken material for riprap. 

Cement.—Universal Atlas Cement Division of United States Steel 
Corp. produced portland and masonry cements at its Duluth plant, 
the only cement plant in the State. Shipments of portland cement 
decreased from 1959 principally because sales for highway construc- 
tion wereless. Output of masonry cement decreased in quantity from 
1959 but increased slightly in value. Portland-cement output con- 
sisted of types I and II (general-use and moderate-heat) and 
portland-slag cement. Principal raw materials used were limestone, 
gy psum, blast-furnace slag, and iron dust. The plant has one 200-foot 
and two 150-foot kilns, 

Clays.—Total Ps of clays and shale decreased from 1959, chiefly 
because output of lightweight aggregate was lower. Clay was pro- 
duced by six companies from operations in Brown, Carlton, G ue, 
Hennepin, Ramsey, and Redwood Counties for use in manufacturing 
building brick, lightweight aggregate, vitrified sewer pipe, floor an 
wall tile, and other products. 

Red Wing Potteries, Inc., continued to produce dinnerware and 
3 pottery in Red Wing, chiefly from raw materials produced in other 

tates. 

Bloating tests of Minnesota clays and shales were conducted by the 
Bureau of Mines. 

Gem Stones.—Amateur gem collectors gathered semiprecious 
stones principally agate and thomsonite, along the north shore of 
Lake Superior, along the Mississippi River, and in gravel pits in the 
southeastern part of the State. e material was used mainly for 
personal gem collections or in handmade jewelry. 
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Lime. —Quicklime and hydrated lime were produced in Duluth by 
Cutler-Magner Co., the sole producer of lime in the State. Total 
ae E decreased from 1959. Over 92 percent was sold for chemical 
and industrial purposes, chiefly paper manufacture, water purifica- 
tion, and metallurgy. The remainder was sold for building and 
agricultural purposes. A rotary kiln was used for calcining, with 
bituminous coal as fuel. 

Perlite.—Crude perlite mined in western States was expanded at 
plants in Minneapolis by Minnesota Perlite Corp. and Western Min- 
eral Products Co. Total output of the expanded product increased 
over 1959. The material was sold for use as lightweight aggregate 
in plaster and concrete, paint additive, and for other purposes. 

Sand and Gravel.—A record high was established for sand and gravel 
output. The new mark of 30.3 million short tons surpassed the pre- 
vious high of 29.6 million tons set in 1958 and represented a 6-percent 
increase over 1959. Chief reason for the increase was the 1.6 
million-ton rise in output for paving use, which more than offset 
a 4-percent decline in production for building use. Output for rail- 
road ballast increased 13 percent over 1959. Molding-sand production 
increased 54 percent, whereas sand for glass manufacture decreased 
4 percent, compared with 1959. Other quantities of special sands 
were used for grinding and polishing, sandblasting, oilfield fractur- 
mig ueno use, filler, and foundry applications. 

emand for silica sand was expected to rise when new glass-con- 
tainer plants, under construction near Rosemount in Dakota County 
and near Shakopee in Scott County, begin production in 1961. 

Production was reported from every mineral-producing county 
except Dodge. Major producing areas were in Clay, Dakota, Hen- 
nepin, Polk, Ramsey, St. Louis, and Washington Counties, which 
furnished 39 percent of the State total. 

Nearly 72 percent of the 1960 output was for paving and 22 percent 
for building use. Commercial operations furnished 62 percent of 
the total production; government-and-contractor operations supplied 
the remainder. Over 89 percent of the total was shipped by truck; 
about 6 percent, by river barge; and the remainder, by rail. 

Stone.—Combined output of basalt, granite, limestone, marl, and 
quartzite reached a record high of 4.2 million short tons, a 16-percent 
increase over the previous high in 1959. The marked gain was chiefly 
attributable to an increase of 647,000 tons of crushed limestone for 
road construction. 

Limestone was quarried from deposits in 16 south-central and 
southeastern counties. Total output of dimension and crushed lime- 
stone increased 21 percent in quantity and 13 percent in value over 
1959. The quantity of crushed limestone for concrete aggregate and 
roadstone increased 29 percent over 1959. However, demand for 
agricultural limestone was low, resulting in an 11-percent decline in 
output compared with 1959. Output of dimension limestone re- 
mained substantially the same as in 1959, and was used chiefly for 
structural and architectural use. 
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TABLE 8.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


Class of operation and use 


Commercial operations: 


Sand: 
Bud Sr a aa ioe ae" e EERVE NE EPET 
PAVING Mes Pp suse 
| aU SERRE NEUF A RI CHE 
Grinding and polishing. .......................].-...-......|.-.----....- 
Undistributed 1.............. 22 -- eee 
Total A A A du A A 
Gravel: 
A A 
A o cence ira ao 
Railroad ballast..........................-....- 
Rilgcol.clessemdedzaweuesMsnru deem dia i Ee 
OtBber...2: 4m m wes cau SoSE C RE BE A REM EE 
Total- cs 10, 249 
Total sand and gravel.......................- 16, 367 
Government-and-contractor operations: 
Band: 
PAVING ocre rr 3, 292 
A A cc M AA 43 
OIA aT.) A II ET 10 
Total- ¿cuenca ess 3, 345 
Gravel: 
Bullding. a cad 44] —— A A 
ju loi A so auentestess 8, 695 
A Que deBnRó Same BE 35 
duci ec —— M 8, 774 5,252 
Total sand and gravel........................ 12,119 6, 608 
All operations: 
Büld A A A 9, 163 7, 294 
Gravel: uacuaucasow nado E 19, 023 17,317 
Grand total......-.- -2-222-22222-2 >.. 28, 486 24, 611 


1! Includes railroad ballast, glass, molding, engine, filler and other sand (1959-60), blast sand and foundry 
uses d BS disclosing individual company confidential data. 
t , 
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TABLE 9.—Granite sold or used by producers, by uses 


1959 1960 
oe Quantit Val Quantity Val 
uantity alue uan alue 
(thousands) (thousands) 
Dimension: 

Rough construction.......... thousand short tons. (!) $29 13 $33 
Rough architectural. ........- thousand cubic feet..|............|]..-..----... 32 51 
Rough monumental........................- do.... 26 90 25 88 

Dressed architectural.......................- do.... (3) (?) ( M 

Dressed monumental........................ do.... (2) (2) (3 (2 
Undistributed...............-............--- do.... 281 2, 975 294 2, 088 
Total........ approximate thousand short tons 3.. 26 3, 094 42 3,155 

Crushed and broken: 
RIDIBD. voc ene as thousand short tons..|............]....--...... 2 2 
Concrete aggregate and roadstone............ do.... 116 202 123 237 
Railroad ballast.............................. do.... 485 621 4 512 4679 
Othór #2 otc OA do.... 54 179 34 4 
A A TOT ADAE do.... 655 1, 002 671 922 
Grand total. cuina o do.... 681 4, 096 718 4, 077 
1 Less than 1,000 short tons. 


3 Figure withheld to avoid disclosing individual company confidential data; included in “‘ Undistributed.' 

3 Average weight of 166 pounds per cubic foot used to convert cubic feet to short tons. 

* Includes poultry grit to avoid disclosing individual company confidential data. 

5 paces ao poultry grit (1959); and stone sand (1959-60) to avoid disclosing individual company 
confiden . 


TABLE 10.—Limestone sold or used by producers, by uses 


1959 


Use 


Quantity Value Value 
(thousands) (thousands) 


Ee | ee | cece: || ee TNT 


Quantity 


Dimension: 
Rough construction and rubble 


thousand short tons.. $63 

Rough architectural... ....... thousand cubic feet.. 43 

Bawod AAA A cunidss Scessa ae do.... 76 

| Speed qe SERERE MR do.... 760 

House stone veneer........-....-..----.-...- do.... 641 

TA A nemelieDeu t LE do.... 4 

'Total........ approximate thousand short tons !.. 1, 587 

Crushed and broken: 

Ripraps AA occ cco thousand short tons.. 66 

Concrete aggregate and roadstone............ d 


coronar rr rra rr rar ss 


1 Average weight of 160 pounds per cubic foot used to convert cubic feet to short tons. 
3 Included with “Other” to avoid disclosing individual company confidential data. 
3 Includes flux, mineral food, poultry grit, and uses indicated by footnote 2. 


Granite was produced in central and northeastern Minnesota, and 
in the upper Minnesota River Valley. Most of the rough granite was 
cut, dressed, or polished at finishing plants in Cold Spring, Delano, 
and St. Cloud. Sales of dressed granite for architectural and monu- 
mental purposes increased slightly over 1959. Rough granite sold 
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TABLE 8.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


Class of operation and use 


Commercial operations: 
Sand: 


Bulldllg. 55: A MAREA AME EMS $3,104 
Paving S aee ese oRREEE A ERE 1, 790 
Pl dm. ads 242 
Grinding and polishing. ...................-... |. .--........|.---.......- 2 
Undistributed 1.............--- cl ll c lll Lll... 237 708 800 
Tol ias 6,118 5, 938 
Gra 
Building A A oserei soeia 2, 016 4, 590 
PAVING coos cdkvueepatetduQag Rr E GEM RE 6, 572 6, 789 
Railroad ballast................................ 447 480 
A oot exer apu enu. 278 135 
A olla. A A uade sues 36 71 
Total- onse uacuum E Ra UE ME WEE d a mE MR NE EE dE 10, 249 
Total sand and gravel.......................- 16, 367 
Government-and-contractor operations: 
Band: 
A AAA dew sav Cau sena 3, 292 
A aon e d 43 
Other A A M Ce 10 
Toll crisi da 3, 345 
i , 
A A A å on AEC ARA eee 
PAVING A A xr N ERE RM EE abad ERE 8, 695 5,135 
A A A - 35 117 
Total. - PONDS CO © ODO CS apum o Te D p b pp m m 8, 774 5, 252 
Total sand and gravel........................ 12, 119 6, 608 
AN operations: 
Band..... Bee —€— C — — S — — 9, 463 7,294 
A A A A aA. 19, 023 17,317 
Grand total co. icono 28, 486 24, 611 


1 Includes railroad ballast, glass, molding, engine, filler and other sand (1959-60), blast sand and foundry 
uses n e Ripe disclosing individual company confidential data. 
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TABLE 9.—Granite sold or used by producers, by uses 


1959 1960 
Use 
Quantity Value Quantity Value 
(thousands) (thousands) 
Dimension: 
Rough construction.........- thousand short tons... (1) $29 13 $33 
Rough architectural.........- thousand cubic feet. .|............]............ 32 51 
Rough monumental......................... do.... 26 90 25 88 
Dressed architectural.......................- do...- e) 6) 6) M 
Dressed monumental....................-..- do.... a 1) a a 
Undistributed...................--.-.. l.l. do.... 281 2, 975 294 2, 088 
Total........ approximate thousand short tons 3.. 26 8, 094 42 3, 155 
Crushed and broken: 
RIP) cos sede bce use US thousand short tons..|............|.......-...- 2 2 
Concrete aggregate and roadstone............ do.... 116 202 123 237 
Railroad ballast......oocooooocooonmemm...oo.- do.... 485 621 4 512 4 079 
Other. A DE DEe a EE RENS 54 179 34 4 
Total. nia ana a do.... 655 1, 002 671 922 
Grand total.......................----.-.-.- do.... 681 4, 096 718 4, 077 


1 Less than 1,000 sbort tons. 

3 Figure withheld to avoid disclosing individual company confidential data; included In *“*Undistributed.” 

3 Average weight of 166 pounds per cubic foot used to convert cubic feet to short tons. 

* Includes poultry grit to avoid disclosing individual company confidential data. 

3 pues 2 and poultry grit (1959); and stone sand (1959-60) to avoid disclosing individua] company 
confi ta. 


TABLE 10.—Limestone sold or used by producers, by uses 


1959 


Use 


Quantity Value Value 
(thousands) (thousands) 


ee re | eee | eee | B ÀáÀn——M HÀ] 


Dimension: 
Rough construction and rubble 


thousand short tons.. $63 
Rough architectural.......... thousand cubic feet.. 43 
EE AA A A do.... 76 
E cols cr dore cues uar Ma LCS do.... 760 
House stone veneer.........................- do.... 641 
EI AAA APN do.... E 
Total........ approximate thousand short tons !.. 1, 587 
Crushed and broken: 
Riprap....................... thousand short tons.. 66 
Concrete aggregate and roadstone............ d 


1 Average weight of 160 pounds per cubic foot used to convert cubic feet to short tons. 
2 Included with “Other” to avoid disclosing individual company confidential data. 
3 Includes flux, mineral food, poultry grit, and uses indicated by footnote 2. 


Granite was produced in central and northeastern Minnesota, and 
in the upper Minnesota River Valley. Most of the rough granite was 
cut, dressed, or polished at finishing plants in Cold Spring, Delano, 
and St. Cloud. Sales of dressed granite for architectural and monu- 
mental purposes increased slightly over 1959. Rough granite sold 
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for monumental use decreased 3 percent in quantity from 1959; pro- 
duction of crushed or broken granite increased 2 percent in quantity. 
Demand for crushed granite for concrete aggregate and roadstone and 
railroad ballast was slightly greater than in 1959. 

Total production ar quartzite, from Nicollet and Rock Counti 
was nearly 48,000 short tons valued at about $120,000, about one third 
less than 1n 1959. Sales of crushed and broken quartzite for concrete 
aggregate, filter blocks, and riprap decreased; sales for refractory 

urposes increased substantially over 1959. Some dimension quartz- 
1te was sold for architectural use. 

In St. Louis County, Zenith Dredge Co. crushed basalt for road- 
stone and railroad ballast. Output decreased from 1959. 

Production of calcareous marl increased 21 percent in quantity 
and 25 percent in value over 1959. Three companies reported pro- 
duction from pits in Cass, Crow Wing, and Wadena Counties. e 
entire output was sold for agricultural purposes. A report on occur- 
rences RS uses for marl in Minnesota was published in 1959.* 

Sulfur.—Great Northern Oil Co. recovered byproduct sulfur at its 
Pine Bend refinery in Dakota County. Shipments increased slightly 
in quantity but decreased in value, PS d with 1959. 

Vermiculite. —Vermiculite was exfoliated at plants in Minneapolis 
and St. Paul from crude material mined in Montana. Output in 1960 
decreased 18 percent in pol chiefly because of declining building 
activity. The material was so d principally for use as a lightweight 
aggregate for plaster and concrete, insulation, and litter. 


MINERAL FUELS 


Peat.—Record output of peat, nearly 1,500 short tons, was estab- 
lished in Minnesota in 1960. The Red Wing Peat Corp. large-scale 
operation in Carlton County furnished most of the State production. 

arly in 1960 the company installed a rotary dryer at its processing 

lant, which was completed in 1959. Several other companies pro- 
duced peat from bogs in Aitkin, Pine, and St. Louis Counties. Minne- 
sota peat was sold mostly for soil improvement. Other uses included 
ingredient for potting soils, mushroom beds, seed inoculant, packing 
for flowers, and earthworm-culture medium. Although some peat was 
sold in bulk, most of the sales were in containers that ea i Size 
from 1-quart packages to 6-cubic-foot bags. Demand for peat was 
fairly high. Most of the shipments were to consumers within the 
State; however, quantities were shipped as far as Georgia and Florida. 


REVIEW BY COUNTIES 


Mineral production was reported from all counties in the State 
except Waseca. With a predominance of iron-ore mines, St. Louis 
County continued to lead in value of minerals produced, furnishing 
nearly 71 percent of the State total. Twelve counties recorded min- 
eral output in excess of $1 million. Mineral output value increased 


2 Schwartz, George M.. and Others, Investigation of the Commercial Possibilities of Mari 
in Minnesota; Minnesota Office of Iron Range Resources and Rehabilitation in coopera- 
tion with Minnesota Geol. Survey, 1959. 
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for 56 counties and decreased for 30 counties, compared with 1959. 
Major gains for Crow Wing, Itasca, and St. Louis Counties were 
attributable to a substantial rise in iron-ore shipments. However, 
total value for Fillmore County decreased because shipments of iron 
ore were less. Mines in Fillmore County had not been involved in 
the long steel strike, which affected most other mines in the State in 
1959. Virtually all the gains or decreases in other counties resulted 
from demand for road-construction materials. Sand and gravel pro- 
duction was common to all producing counties in 1960, except Dodge. 

Anoka.—Minnesota Silica Sand Co. produced silica sand for mold- 
ing and foundry use at its stationary plant near Minneapolis. Sand 
and gravel for road construction was produced by the Jay W. Craig 
E ae county highway department produced gravel for road use 
an : 


TABLE 11.—Value of mineral production in Minnesota, by counties! 


County | 1959 | 1960 Minerals produced in 1960 in order of value 
pie. EEC be $10, 870 (3) Peat, sand and gravel. 
A RARE E, 18, 204 $134, 590 | Sand and gravel. 

A RR EESE od MS ern (3) (2) Do. 

AER RI 171, 699 75, 602 Do, 

Ponton ARA A | (?) 110, 483 Do. 

DICO cre | (2) (3) Stone, sand and gravel, 

DIM. MO orar e | 1, 106, 451 1, 210, 421 Do. 

o d EI SA A a 425, 133 303, 968 | Sand and gravel, clays, 

4 no COTA | 187, 994 256,788 | Sand and gravel, peat, clays. 

LITT ea EA PI | 208, 406 223. 989 | Sand and gravel. 

A A E ns 25.155 152,853 | Sand and gravel, stone. 

a lio. oo potter i» si 309, 805 532, 820 | Sand and gravel, 

YA IE REA (>) (2) Do, 

e AAA SA 703, 971 1, 544, 419 Do. 

Ey A O 2, 328 113,72 Do. 

e SI A 83, 245 38, 362 Do. 

Cottonwood . —....- << mis 135, 927 130, 981 Do. 

e As MARS 9, 212, 198 10,706,391 | Iron ore, manganiferous ore, sand and gravel, 
stone. 

AN GPS E uber ee 798, 568 1, 352, 764 | Sand and gravel, stone, 

p» o EAS 153, 750 143, 150 | Stone, 

DONA. mi a es See 72, 577 130,147 | Sand and gravel. 

A EM 427, 062 320, 574 Do, 

a E RA E usu (2) 3, 642, 904 | Iron ore, stone, sand and gravel. 

a. EA (2) (2) Sand and gravel. 

A RAS 485,015 580,188 | Stone, sand and gravel, clays. 

o IIA RA CO 113, 872 9, 231 | Sand and gravel. 

LET 005 Pe RENEE 3,067,176 3, 287, 409 | Sand and gravel, clays. 

BAR EA A 103, 724 (2) Stone, sand and gravel. 

pO AA 5, 036 128,351 | Sand and gravel. 

(000 A ad Se (2) (2) Do. 

o0 IAEA 60, 703, 342 103, 610, 362 | Iron ore, sand and gravel. 

FACES IN ae ae 194, 123 185, 211 | Sand and gravel, 

Kanabec...... M ARA $4 4 TAS (2) 7,805 Do. 

ARA 475, 552 289, 097 Do. 

(€ 0. EPICA AI (1) (1) Do, 

Koochiching. ............... 49, 744 8, 060 Do, 

Lac qui Parle............... 514, 429 645, 203 | Stone, sand and gravel, 

Lake........ Bt ade TAS | 41, 514 (2) Sand and gravel, 

Lake of the Woods.......... | 82, 782 68, 611 Do. 

DU pe a 1, 663, 251 1, 551,773 | Sand and gravel, stone. 

7 a ee (2) 182, 500 | Sand and gravel. 

LIMA rta cana 113, 042 115, 788 Do, 

Mahnomen................. (2) 501, 656 Do 

ss 130, 163 153, 054 Do 

py: ADELA AA QNI 243, 888 318, 516 Do. 

Makesediccln n alane epa eve 133, 852 194, 271 Do, 

(00757 Mec O s 141, 204 | 80, 657 Do. 

"i pr WIR (2) (3) Stone, sand and gravel, 

O MAA T 72, 750 393,717 | Sand and gravel. 

O Ca PETRS a A 364, 497 483, 577 | Stone, sand and gravel, 

|f ej i AA A 558 51,844 | Sand and gravel. 

o AAN 309, 681 273,778 | Sand and gravel, stone, 

A AAA 110, 552 52,083 | Sand and gravel. 

O EA A IA IA CES EA 2, 586 Do. 

ETA ARA 326, 654 283, 976 | Sand and gravel, stone, 
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TABLE 11.—Value of mineral production in Minnesota, by counties ' —Continued 


County 1959 1960 Minerals produced in 1960 in order of value 

e EPIA $261, 571 $266, 771 | Sand and gravel. 
Gon CAS 19, 839 67, 888 Do. 
PM AE A AS A 37,510 95,872 | Sand and gravel, peat. 
o A (2) (3) Sand and gravel. 
| eee eer EP 527, 597 896, 005 Do. 
yos ENE TEC SC Ca 112, 600 148, 564 Do. 
Ramsey........ ace SEO: 457, 009 (2) Sand and gravel, clays, stone, 
Red Lake......... rada 3, 680 5,394 | Sand and gravel. 
CA AS 84, 563 63,920 | Sand and gravel, stone, clays. 
eS eee 713, 830 (2) Stone, sand and gravel, 
REI A WE m 298, 910 337,873 | Sand and gravel, stone, 
a e LU E 282, 436 635, 831 | Sand and gravel, abrasives, stone, 
ee Mad 129, 337 53, 757 | Sand and gravel, 
CS CAEN AA 244, 102, 919 364, 507,040 | Iron ore, cement, sand and gravel, lime, stone, 

peat. 
BOE RI A 951, 691 850, 831 | Stone, sand and gravel. 
a ecce me aar (2) (2) Sand and gravel. 
a IES A pedal 117, 621 40, 851 Do. 
CN EE See IRA 3, 191, 620 2, 458, 478 | Stone, sand and gravel. 
lS eS eee eee 391, 713 636,023 | Sand and gravel, stone, 
oaa c RRE eee (2) 71,434 | Sand and gravel. 
Ju REA A 237, 363 180, 990 Do. 
CODA dvdansanbasaessbeawas 147, 566 223, 933 Do. 
E30, PAIR EVA ae 15, 226 1, 377 Do. 
VERDE Lr ams di Dee irri 115, 340 144, 454 | Stone, sand and gravel. 
WWW ailicuadasodaiisExs (2) 60,452 | Sand and gravel, stone. 
Washington...............- 1,195, 717 1, 708, 899 Do, 
O E PE 84, 767 102, 989 | Sand and gravel. 
RS A ES 108, 668 137,175 Do. 
WI See See ee ae 685, 478 749,910 | Stone, sand and gravel. 
WIDE AT 232, 760 242,761 | Sand and gravel. 
Yellow Medicine........... 498, 442 535,578 | Stone, sand and gravel. 
Undistributed.............. 8, 572, 594 5, 444, 775 

Total...........--....| 347,178,000 | 515, 255, 000 | 
| 


1 No production reported for Waseca County. E 
m PE Figure withheld to avoid disclosing individual company confidential data; included with “ Undis- 
r . 


Becker.—The Becker County Sand & Gravel Co. at a fixed sand 
and gravel plant near Detroit Lakes produced material for building 
and road construction, railroad ballast, engine use, and fill. The 
State and county highway departments produced and contracted 
for sand and gravel for road use. 

Beltrami.—Sand and gravel was produced chiefly for yore and 
road construction. Producers cluded Jay W. Craig Co., Hallett 
Construction Co., and Ritchie & Tell. Paving gravel was produced by 
the Minnesota Highway Department. 

Big Stone.—Granite for architectural and monumental purposes was 
produced by Cold Spring Granite Co. from its Agate quarry near 
Ortonville and by Delano Granite Works, Inc., from a quarry near 
Odessa: Material quarried by both companies was processed at their 
plants in Cold Spring and Delano, respectively. A custom-sawing 

lant was operated in Ortonville by Rausch Bros. Granite Co. 
Rough granite processed at the plant was quarried chiefly in Grant 
County, S. Dak. 

The Hallett Construction Co. portable sand and gravel plant near 
Odessa produced material for building and road construction. Pav- 
ing sand was produced by the State highway department. 

lue Earth. —Dimension limestone was quarried at Mankato by Man- 
kato Stone Co. and Vetter Stone Co. principally for architectural use; 
some was sold for curbing, flagging, and rubble. A new processing 
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plant was constructed in 1960 by Vetter Stone Co. Limestone was 
crushed north of Mankato at quarries operated by Lundin Construc- 
tion Co. and Mankato Aglime & Rock Co. Output was mainly for 
use as roadstone, agricultural lime, and riprap. 

Sand and gravel for building and road construction and other uses 
was produced at fixed plants in the Mankato area by Guaranteed 
Gravel & Sand Co., Hiniker Sand & Gravel Co., and North Star Con- 
crete Co. The State highway department contracted for sand and 
gravel for road use. 

Brown.—Ochs Brick € Tile Co. produced shale from a pit near 
Springfield. It used the output chiefly for manufacturing building 
brick at its Springfield plant. Shale from the same pit was used by 
Acolite, Inc., for manufacturing lightweight aggregate at its plant in 
Springfield. 

Sand and gravel for building and road construction was produced 
by Math N. Schumacher, Wallner Construction Co., and M. M. Young- 
man in stationary plants at Springfield, New Ulm, and Sleepy Eye, 
respectively. Portable plants were operated by Roberts Bros. and 
Carlson Bros., Inc. Paving sand was produced by the State highway 
department. The county highway department contracted for paving 

vel. 

Carlton.—Several companies produced sand and gravel near Carl- 
ton, Cloquet, and Moose Lake for building and road construction, 
railroad ballast, and fill. The State and county highway depart- 
ments produced and contracted for paving sand and gravel. The 
city of Cloquet contracted for paving gravel. 

e Nemadji Tile Co. produced fire clay near Moose Lake and 
used the material chiefly for manufacturing floor tile. 

Red Wing Peat Corp. produced sphagnum peat from an 1,800- 
acre State-owned deposit near Corona, several miles east of Crom- 
well. Average thickness of the bog is about 15 feet. Harvestin 
was done on a large scale. A backhoe was used for ditching an 
blocking out 5- to 8-acre sections, thus accelerating the natural drying 
process. A unique feature employed by the company in harvesting 
was the use of “vacuum-cleaner” type rigs, which passed over the 
tilled peat and sucked up the top layer. Principal plant equipment 
was an oil-fired, rotary iln, which the company installed in Janu- 
ary for drying the peat. Much of the material was stockpiled after 
drying. The product was sold mostly in 6 cubic-foot polyethylene- 
lined bags. The plant was adjacent to tracks of the Northern Pacific 
Railway Co. However, substantial shipments were made by truck. 
Less than 50 days were spent in harvesting in 1960 because of poor 
weather. 

Cook.— Approximately 5.6 million long tons of taconite-concentrate 
pa Bre was shipped from Taconite Harbor, the shipping port of Erie 

ining Co. on the north shore of Lake Superior. The pellets were 
produced at the company plant at Hoyt Lakes in St. Louis County, 
and transported to the harbor on a 73-mile company-owned railroad. 
Traveling-belt conveyors were used to load pellets into ore vessels, 
instead of the conventional chute arrangement. In 1960 the first 
cargo of pellets was loaded at Taconite Harbor on April 14. The 
final cargo of the season left the harbor on November 20. 
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Edwin E. Thoreson, at a fixed plant near Grand Marais, produced 
sand and gravel for building and road construction. Paving gravel 
was produced by the State highway department and under contract 
for the county highway department. 

Crow Wing.—An increase in iron-ore shipments was the chief rea- 
son for the 16-percent gain in total value of mineral output from 
Crow Wing County, compared with 1959. Operating companies and 
mines, from which iron and/or manganiferous ores were shipped in 
1960 were as follows: 


Company : Mines 
The M. A. Hanna Co......... Alstead group, Feigh, Huntington, Musser, 
Portsmouth, Robert, and South Hillcrest. 
Inland Steel Co__..-......... Armour No. 2. 
Pickands Mather & Co........ Mahnomen and Sagamore. 
Pittsburgh Pacific Co. Zontelli 
Brothers Division.......... Mangan Lot No. 5, Manuel, Merritt Stock- 


pile, North Yawkey, Sagamore, West Air- 
port, and Mangan-Joan. 
Rhude «€ Fryberger.........- Brown Underground. 


All mines operated in the county in 1960 were open pits, except the 
Armour No. 2 and Brown Underground mines. Approximately 59 
percent of the iron ore shipped was direct-shipping grade; the re- 
mainder was concentrate. Because of the poor market for ore, work 
Schedules at most operating mines were curtailed. No shipments 
were made from the snowing mines, which had supped in 1959: 
Maroco (The M. A. Hanna Co.), Mangan-Stai (Pittsburgh Pacific 
es Rabbit Lake (Pickands Mather & Co.), and Carlson-Nelson 
(Rhude & Fryberger). The Maroco and Mangan-Stai mines were 
idle the entire year. Development work only was performed at the 
Rabbit Lake and maintenance work, at the Carlson-Nelson in 1960. 
Stockpile shipments of 2,135 tons from the Armour No. 1 mine of In- 
land Steel Co. were included with Armour No. 2 shipments. 'The 
Armour No. 1 shaft was abandoned in 1959. Rhude € Fryberger 
terminated its lease on the Brown Underground mine, which was 
actes only during April. Shipments were resumed from the North 

awkey mine, which had last shipped ore in 1956, 

The ente State production of manganiferous ore came from eight 
mines in Crow Wing County. Shipments increased slightly over 1959, 

The Manganese Chemicals Corp. plant near Riverton produced 
manganese carbonate, manganese dioxide, and other manganese 
products from Cuyuna Range manganiferous ore. 

Ripley Sand & Gravel, Inc., at a fixed plant in Brainerd produced 
sand and gravel chiefly for building pu 

Calcareous marl for agricultural use was produced near Pequot 
Lakes by Tweed Bros. A 14-yard dragline mounted on a half-track 
chassis was used for excavating the material, which was stockpiled for 
drying before spreading. 

ota.—Crushed limestone was pe by Edward Kraemer & 

Sons, Inc., and Northwestern Gravel Co., Inc. Output was used prin- 
cipally for roadstone. Both companies also produced sand and gravel 
for building and road construction. Other producers of sand and 
Ne included Bituminous Surface Treating Co., Cords Concrete 
roducts, Jay W. Craig Co., Minnesota Quartz Co., and Standard 
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Building Material Co. Most of the output was for building and road 
p but some was sold for sandblasting. Sand and gravel for 
road construction was produced under contract for the State and 
county highway departments. 

Byproduct sulfur was recovered at the Great Northern Oil Co. 
refinery at Pine Bend. Shipments increased slightly in quantity over 
1959 but decreased in value. 

Brockway Glass Co. was constructing a new glass-container plant 
one mile north of Rosemount. The 242,000-square-foot plant was 
expected to cost $5.75 million and begin operating in 1961. 

Fillmore.—Iron-ore shipments from Fillmore County mines de- 
creased 20 percent from the record high of 575,000 long tons in 1959. 
The M. A. Hanna Co. shipped 382,000 long tons of concentrate from 
lts group of open pits near Spring Valley. Schroeder Mining Co. 
shipped 80,000 tons of concentrate fon its Krueger mine near Chat- 
field. The entire county output of iron ore was shipped by rail to 
consuming furnaces at Granite City, Ill. 

Crushed limestone for agricultural and road purposes was pro- 
duced by Hadland & Vreeman and Kappers Construction Co. at 
portable plants near Ostrander and Fountain and by Pederson Bros., 
at & fixed plant near Harmony. Hector Construction Co., Inc., also 

roduced crushed limestone for roadstone, and paving sand near 
esboro. Thompson Sand & Gravel produced sand for building use 
near Peterson. The State highway department produced paving sand. 

Goodhue.—Fire clay was produced by the Red Wing Sewer Pipe 
Corp. from pits near Goodhue. Output was used by the company 
in manufacturing vitrified sewer pipe, draintile, and other products 
at its plant in Red Wing. Dinnerware and art pottery were manu- 
factured at Red Wing by Red Wing Potteries, Inc., from raw 
materials produced in other States. 

Mann Construction Co. operated & portable crushing plant at var- 
lous quarries in the county, producing limestone for roadstone, agri- 
cultural use, and rubble. it also produced paving sand and gravel. 
Crushed limestone for road use was produced by Valley Limestone 
Co. from a quarry near Zumbrota. 

Sand and gravel was produced by five commercial operators at 
fixed and portable plants near Frontenac, Lake City, and Red Wing. 
Output was used for building and road construction and fill. 'The 
State highway department produced and contracted for paving sand 
and grave The county highway department contracted for road 

vel. 
ud c 3 million tons of sand and gravel was produced in 
Hennepin County, & 13-percent increase over 1959. Operations were 
chiefly in the suburban areas of Minneapolis. Output was used prin- 
cipally for building and road construction. Commercial operators 
included the following: Great Northern Railway Co., Anderson Ag- 
gates, Inc., Barton Contracting Co., Consolidated Materials Co., 
. W. Craig Co., Chas. M. Freidheim Co., Frisk Sand Co., Glacier 
Sand & Gravel Co., Hedberg & Sons Co.. Oscar Roberts Co., J. V. 
Gleason, Hopkins Sand & Gravel Co., Industrial Aggregate Co., 
Keller Bros. Grave] Co., and Mapco Sand & Gravel Co. 
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North Central Lightweight Aggregate Co., Inc., produced clay 
near Minneapolis and used it for manufacturing lightweight agore- 
gate. Output decreased from 1959. 

Minnesota Perlite Corp. and Western Mineral Products Co. 
expanded perlite at plants in Minneapolis from crude material 
mined in western States. The product was sold for use as light- 
weight aggregate in plaster and concrete, paint additive, and other 
purposes. Vermiculite was exfoliated 1n Minneapolis at plants 
operated by B. F. Nelson Mfg. Co. and Western Mineral Products 

o. from crude ore mined in Montana and used chiefly as light- 
weight aggregate in plaster and concrete and for insulation 
and litter. 

Mining and metallurgical research was conducted at the Bureau 
of Mines research center at Minneapolis. 

Houston.— Hector Construction Co., Inc., operated a portable plant 
at various places in the county, producing crushed limestone for road- 
stone and agricultural purposes and paving sand. Botcher Construc- 
tion Co. produced limestone for roadstone, agricultural use, riprap, 
and rubble. The State and county highway departments produced 
paving sand. 

Itasca.—Total value of mineral output in Itasca County increased 
71 percent because of a substantial rise in iron-ore shipments, com- 
pared with strike-bound 1959. Approximately 98 percent of the 
shipments was beneficiated ore. Direct-shipping grades constituted 
the remainder. All iron-ore mines tl 1n 1960 were open pits; 
no underground mines had been operated since 1953. The following 
operating companies and mines shipped iron ore in 1960: 


Company: Mines . 
Cleveland-Cliffs Iron Co..... Canisteo, Hawkins, Hill-Trumbull, Holman- 
Cliffs and Sally. 
The M. A. Hanna Co__._ Argonne group, Harrison group, Hunner, 
Mississippi group, and Patrick group. 


Jessie H. Mining Co.......... Jessie. 
Jones & Laughlin Steel Corp.. Hill Annex and Lind-Greenway. 
Oliver Iron Mining Division 
United States Steel Corp... Arcturus group, King group, and Plummer. 
Pickands Mather & Co......- Bennett, Danube, and Tioga No. 2. 

The M. A. Hanna Co. and Oliver Iron Mining Division of United 
States Steel Corp. constructed pilot plants near Cooley and Coleraine, 
respectively, to investigate possible commercial utilization of the 
vast resources of semitaconite material in the Mesabi Range. Both 
companies were to use Lurgi kilns for converting the nonmagnetic 
ore to magnetite, which will respond to magnetic separation. The 
Hanna pilot plant was to treat 10 tons of feed per hour in a kiln 
89 feet long and 9 fect in diameter; the Oliver plant was to treat 
up to 5 tons per hour in a kiln 50 feet long and 41 feet in diameter. 

ie Oliver plant, located at the company Trout Lake concentrator, 
began experimental production late in 1960. For fuel, Oliver began 
using propane, which was broken down in a special converter into a 
gas with a chemical composition suitable for the roasting process. 
Hanna planned to use gas manufactured at the plant from coke. 
Natural gas, lignite, or other fuels could also be used in the roasting 
process. Reduction roasting had been tested by Hanna in 1934, but 
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the work was economically unsuccessful. New tests were warranted 
following passage of a favorable State semitaconite tax law in 1959, 
and because of technological and economic changes since the early 
investigations. 

Jones & Laughlin Steel Corp. began shipments from the Lind- 
Greenway mine on the western end of the Mesabi Range. A new 
washing plant at the mine was operated during the year. Mining 
was conducted in two separate pits, one on each side of the Prairie 
River, connected by a truck-haulage road. Conventional power-shovel 
methods were aged Jones & Laughlin also was developing a sizable 
addition to the Hill Annex mine near Calumet. A major epee 
program was in progress to extend the south end of the pit. The 
company began building a new concentrator to process iron-bearing 
material at the Hill Annex. Planned capacity of the plant was about 
500,000 tons of concentrate per year. Plant production was expected 
to begin in 1961. 

The M. A. Hanna Co. began stripping at the formerly underground 
Sargent mine, near Keewatin, and reopened the adjacent Mississippi 
No. 1 mine under a new State lease, which permitted Hanna to mine 
in conjunction with operations at the Sargent mine the small tonnage 
of ore that remained on the Mississippi property. 

Jessie H. Mining Co. was removing overburden by dredging at its 
new property near the Jessie No. 1. ‘The mine was to be pumped 
for normal open-pit operation after the overburden had been removed. 

The St. Paul and West Hill mines, operated in 1959 by Pacific Isle 
Mining Co. and Pickands Mather & Co., respectively, were idle 
except for maintenance work at the West Hill. 

Paving sand and gravel was produced by Jay W. Craig Co. and 
the State highway department. Neil Baker Co. produced sand for 
building use at Grand Rapids. The county highway department pro- 
duced and contracted for road gravel. The contract production was 
furnished mostly by Hawkinson Construction Co. from various pits 
in the county. 

Kanabec.—Paving sand was produced by the State highway 
department. 

he Mora Grey granite quarry of Cold Spring Granite Co. was not 
operated in 1960. 

Lac qui Parle.—Cold Spring Granite Co. produced dimension granite 
for architectural and monumental purposes from the Cold Spring 
Red quarry near Odessa. The rough material was processed at the 
company plant in Cold Spring. The North Star Granite Corp. pro- 
duced granite from its No, 9 quarry near Odessa. The rough granite 
was finished at the company St. Cloud plant and sold for monumental 
use. Granite for monumental purposes was also produced by Dakota 
Granite Co. and Dewar Bellingham Granite Co. near Bellingham. 
The former company processed the rough stone at its plant in Grant 
County, S. Dak. 

Sand and par. for building and road construction and fill was 
produced by W. J. Stolpman, iio operated a portable screening plant 
and a stationary washing plant near Rosen. The State highway 
department produced paving sand. The county highway department 
produced and contracted for gravel for road use and fill. 
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Lake.—Reserve Mining Co. operated its large taconite-processin 
plant at Silver Bay. The company processed 15 million long tons o 
crude taconite, mined near Babbitt in St. Louis County, and shipped 
5 million tons of taconite-concentrate pellets from Silver Bay during 
the year. The first cargo of pellets shipped from the port in 1960 
was loaded on April 11. The 1960 navigation season for Minnesota 
ore shipments closed at Silver Bay on November 20. Reserve 
announced plans to increase the Silver Bay plant capacity to 9 million 
tons of pellets per year by constructing a second coarse crushing plant 
at Babbitt, double tracking the 47 "iile railroad between Babbitt and 
Silver Bay, and increasing the length of the concentrator from 1,350 
feet, to 2,150 feet as additional completed production lines are 
installed. Rod and ball mills were lengthened to increase their capac- 
ity. There were 12 units in the concentrator, each having a rod mill 
and a ball mill. Maintenance and repair buildings at the mine and 
the plant site were to be doubled in size. The powerplant and vessel- 
loading facilities also were to be enlarged. In 1960, contracts were 
completed for the use of natural gas in the company pelletizing 
operation. 

Several companies produced sand and gravel for road construction, 
railroad ballast, and other uses. 

Le Sueur.—Dimension limestone was produced and processed near 
Kasota by the Babcock Co. Principal products included stone cut to 
architectural specifications and stone veneer. A portion of the output 
was highly Rd and sold for interior trim and facings. Some 
stone was sold for rough construction and riprap. Crushed limestone 
and gravel for road use were produced by Ed. Swartout near Kasota. 

Silica sand produced from the Jordan Sandstone formation near 
Le Sueur by Gopher State Silica, Inc., was sold for use in manufac- 
turing glass, molding, oilfield fracturing, filler, and building. E. H. 
Denjamin produced silica sand near Kasota, which was sold to lime- 
stone-processing plants for use in sawing and polishing. At a fixed 
plant near Gaylord, Glander Washed Sand & Gravel Co. produced 
sand and gravel for building and road construction. Lundin Con- 
struction Co. at & portable plant near Kasota produced gravel for 
building and road construction and other uses. Paving sand was 

roduced by C. C. Cram near Waterville and by the State highway 

epartment. 

Mille Lacs.—Cold Spring Granite Co. produced dimension granite 
from its Diamond Grey quarry near Isle and processed it at the com- 
pany plant in Cold Spring for architectural and monumental p : 

Sand and gravel for building and road construction was produced 
by Mille Lacs Sand & Gravel Co. at its fixed plant near Milaca. 

he State highway department produced and contracted for paving 
sand and gravel. 

Mower.—Crushed limestone for roadstone and agricultural use was 

roduced near Austin by Martin Bustad & Son and Osmundson Bros. 
Hickok Calcium White Rock Co. produced limestone for roadstone, 
flux, rough construction, and agricultural purposes. 

Sand and gravel which was produced by several companies at 
fixed and portable plants near Austin and Brownsdale, was used prin- 
cipally for building and road construction. Paving sand and gravel 
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was produced under contract for the State and county highway 
departments. 

Nicollet.—Crushed and broken quartzite was produced by New Ulm 
Quartzite Quarries, Inc., at its quarry near New Ulm. Output de- 
creased from 1959. Sales were principally for concrete aggregate, 
filter blocks for water and sewage-treatment plants, refractory pur- 
poses, poultry grit, and riprap. 

Hallett Construction Co. produced sand and gravel near St. Peter 
for building and road construction. Courtland Sand & Gravel Co. 
at a fixed plant near Courtland produced sand for building use and 
fill A. H. and J. H. Massopust produced paving gravel near New 
Ulm. Sand and gravel was produced under contract for the State 
and county highway departments. 

Olmsted.—Patterson Quarries, Inc., and Quarve & Anderson Co. 
crushed limestone for roadstone and agricultural pu oses, 

Sand and gravel was produced near Rochester by Quarve & Ander- 
son Co., Riverside Sand & Gravel Co., and Rochester Sand & Gravel 
Co. The material was used for building and road construction, fill, 
and other purposes. Paving sand and gravel was produced under 
contract for the State and county highway departments. 

Otter Tail—Mark Sand & Gravel Co. produced sand and gravel 
operating a stationary plant about 15 miles east of Fergus Falls and 
a portable plant at various other locations. Output was chiefly for 
road construction. The company also furnished material to a 
concrete-block plant, a ready-mixed concrete plant, and a concrete-tile 
factory in Fergus Falls. L. A. Hansen produced paving gravel near 
Fergus Falls. John Dieseth Co. produced gravel at a portable plant 
for road construction and other uses. The Minneapolis, St. Paul $ 
Sault Ste. Marie Railroad Co. produced gravel for rai road ballast and 
fill. T. L. Horstman produced sand and gravel for building use. 
The State and county highway departments and the city of Fergus 
Falls produced and contracted for paving sand and tavel. 

Pine.—Peat was produced by the Pine City Peat Co. from an 80-acre 
deposit about 3 miles north of Pine City. The product was referred 
to as tamarack peat. Average depth of the bog is 12 feet, with a re- 
ele maximum depth of 60 feet. Excavating and hauling were 

one under contract. Peat was hauled to Pine City for grinding. 
a sold in bulk and in paper bags, was used primarily for soil 
conditioning. 

Yost Bros. produced sand and gravel at a stationary plant 3.5 miles 
east of Beroun. The entire output was washed and used for concrete 
egere te at the company ready-mixed concrete plant at Beroun. 

ay W. Craig Co. at a portable plant in the county produced sand and 

vel for road construction. uis Hultgren & Sons produced sand 
or molding use near Kerrick. The State highway department pro- 
duced and contracted for paving sand and gravel. 

Polk.—Spring Gravel Co. produced sand and gravel at its stationary 
plant 15 miles southeast of Crookston. Output was sold mainly to 
road contractors and to a concrete-block factory and ready-mixed 
concrete plants at or near Grand Forks, N. Dak. Thorson Gravel Co. 
produced sand and gravel near Fertile for building and road con- 
struction, railroad ballast, and fill. Sand and gravel For building use, 
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railroad ballast, and fill was produced by the Great Northern Rail- 

way Co. near Benoit and by Northern Sand & Gravel, Inc., near Trail. 

Ahles & Lush and Jay W. Craig Co. at portable plants in the county 
roduced paving sand and gravel. The State and county highway 
epartments contracted for paving sand and gravel. 

Ramsey.—Arsenal Sand & Gravel Co. produced sand and gravel 
near New Brighton for building and road construction and other 
uses. Paving sand and gravel was produced by Jay W. Craig Co., the 
State highway department, and under contract for the U.S. Army 
Corps of Engineers. No silica sand was produced in the county in 
1960. The Ford Motor Co., which formerly mined silica sand from 
the St. Peter Sandstone formation, ceased operations in 1959. 

The Twin City Brick Co. produced clay chiefly for use in manu- 
facturing building brick at its St. Paul plant. 

Sebesta Stone Co. produced dimension limestone at St. Paul and 
sold the material principally as rubble. 

Vermiculite was exfoliated by the MacArthur Co, at St. Paul from 
crude material mined in Montana and was sold for use at lightweight 
aggregate in plaster and concrete, and for insulation. 

Redwood.— Dimension granite for monumental use was produced 
near Belview by the View Quarry Co. and Johnson Quarry Co. 

Ochs Brick & Tile Co. mined clay near Morton and hauled it by 
truck to the company brick plant at Springfield for processing. 

Sand and gravel was produced for building and road construction 
and other uses by Buterbaugh Sand Co. and Chapman Gravel Co. at 
fixed plants near Walnut Grove and Belview, respectively. 

Renville.—Cold Spring Granite Co. produced dimension granite for 
architectural and monumental purposes from its Rainbow quarry near 
Morton and processed the rough stone in Stearns County. The Mel- 
rose Tapestry quarry was not operated by the company in 1960. 

Several companies produced sand and gravel near Belview, Danube. 
Olivia, and Sacred Heart. Output was used chiefly for building and 
road construction. Paving sand was produced by the State highway 
department. 

Rice.—Bryan Rock Products, Inc., crushed limestone for roadstone 
and agricultural use at a portable plant near Northfield. Faribault 
Quarries produced dimension and crushed limestone near Faribault. 
Output was used for roadstone, architectural use, rough construction, 
flagging, and Pd 

and and gravel was produced by three companies chiefly in the 
vicinities of Faribault, Nerstrand, and Northfield. Output was for 
building and road construction. Paving sand was produced by the 
State highway department. 

Rock.—The Jasper Stone Co. produced grinding pebbles and tube- 
mill liners at its quartzite quarry near Jasper. The company also sold 
some stone for architectural use and some broken material for riprap. 

Hallett Construction Co. produced sand and gravel for building 
and road construction near Luverne. C. H. Hatting Gravel Co., Inc., 
produced gravel near Luverne. Output was screened and used mostly 
on county and township roads. Pronk & Sons produced sand and 

ravel from a pit about 4 miles west of Leota, mostly for road use. 
he remainder was used for concrete aggregate at the company 
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ready-mixed concrete plant, located at the gravel pit. Paving sand 
and gravel was produced under contract for the State and county 
highway departments. Demand for road material in the county 
was high. 

St. Iouis.— Mineral output in St. Louis County increased 49 percent 
in value over 1959, chiefly because of a marked gain in iron-ore ship- 
ments over strike-affected 1959. Mines in the county supplied 74 
percent of the total usable ore shipments from the State. Approxi- 
mately 51 percent of the total shipments was direct-shipping grade; 


the remainder was concentrate. e following operating companies 
and mines shipped iron ore in 1960: 
Company : Mines 
Charleson Iron Mining Co..... Missabe Mountain and Minnewas LOSP. 
Haley-Young Mining Co.....- Elbern. 
The M. A. Hanna Co.......- Agnew No. 2-South Agnew, Brunt, Douglas, 


Dunean, East Alpena, Enterprise, Morton- 
South Eddy, North Uno, Pierce, South 
Longyear, and Weggum. 

Jones € Laughlin Steel Corp-- Columbia, Longyear group, and Schley 


group. 
W. 8. Moore Co...........-- Judson, Judson Extension, Mariska, Mariska 
Extension, Norman, Scranton, and 
Yawkey. 
North Range Mining Co........ Nahma. 
Oglebay Norton Co.......... St. James. 
Oliver Iron Mining Division,- Canton (0-39), Emmett Extension, Gilbert, 
United States Steel Corp. Hull-Rust group, Iron Range Reserve, 


Kosmerl, McKinley, Monroe group, Pills- 

bury, Pilotac, Pioneer, Rouchleau group, 

Sherman group, Soudan, and Stephens. 
Oreclone Concentrating Corp.. Prindle Tailings. 


Pacific Isle Mining Co........ Iroquois, Missabe Mountain LOSP, Shiras, 
Wacootah, and Wisstar. 
Pickands Mather & Co....... Albany, Bennett Annex, Embarrass, Erie 


Commercial, Erie Preliminary Taconite 
Plant, Mahoning, and Wade. 

Pioneer Mining Co........... Mary Ellen. 

Pittsburgh Pacific Co......-.-.. Chataco, Commodore, Fayal LOSP, Meadow, 
Meadow Extension, Missabe Mountain 
(South Lease), Pearce, Sidney, and 


Wyoming. 

Republic Steel Corp.........- Susquehanna. 

Reserve Mining Co........... Peter Mitchell. 

Rhude € Fryberger.........- Alworth, Boeing, and Pearsall. 

Snyder Mining Co..........- Godfrey, Webb-Sellers Triangle, and White- 
side. 

E. A. Young, Inc...........- Minnewas. 

Zenith Mining Company.....- Zenith. 


All mines were in the Mesabi Range except the Pioneer, Soudan, 
and Zenith underground mines in the Vermilion Range. Other under- 
ground mines shipping ore in 1960 were the Albany and the Godfrey. 

Shipments of taconite concentrate increased about 3 million long 
tons over 1959. Taconite producers were as follows: Erie Mining 
Co. (operating agent, Pickands Mather & Co.), Reserve Mining Co., 
and the Oliver Iron Mining Division of United States Steel Corp. 
Erie operated taconite mines and its processing plant near Hoyt 
Lakes. Finished pellets were hauled over the 73-mile company-owned 
railroad to Taconite Harbor for shipment to lower take ports. 

615629—61—_— 86 
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Stockpile shipments were made from the Erie Preliminary Taconite 
Plant. Two new shaft furnaces were installed at the pelletizing 
plant in 1960. 

Reserve Mining Co. produced taconite at its Peter Mitchell mine 
near Babbitt. The crude taconite was crushed to about 3-inch size and 
transported over the company railroad to Silver Bay for further 
crushing, concentrating, and pelletizing. The company announced 
plans to increase the annual capacity of its Silver Bay plant to 9 
million tons of pellets. The expansion program included construct- 
ing a second primary crushing plant at Babbitt and double-trackin 
the 47-mile railroad connecting Babbitt and Silver Bay. Additiona 
plans are mentioned in the Lake County section. 

Oliver operated its Pilotac taconite mine and concentrator near 
Mountain Iron and hauled the concentrate to the company Extaca 
plant at Virginia for agglomeration by sintering and nodulizing. 

Oliver also began constructing a new beneficiation plant at its 
Sherman ore-sizing plant near Chisholm. The plant was to process 
low-grade ores from the Monroe and Sherman groups of mines. An- 
ticipated annual capacity of the plant was 1.5 million tons of con- 
centrate. Plant production was scheduled to begin in 1961. 

In April, The M. A. Hanna Co. began shipments from the Pierce 
mine near Hibbing. A new concentrator, which included crushing 
screening, heavy-medium, cyclone, and spiral units, was complete 
early in the year. About 704,000 long tons of ore was shipped from 
the property in 1960. Approximately half the total output was 
concentrate. 

Pickands Mather & Co. resumed shipments from the Albany under- 

ound and Wade open-pit mines. The company was testing the 

ollowing new equipment at the Albany mine: A jumbo drill rig 
mounted on a tractor, a hydraulically-operated timbering machine, 
and a shuttle car to carry ore from the working face to a conveyor. 

The company also reopened the Corsica mine, which was to be 
operates in conjunction with the Embarrass pit. A second screenin 
plant was constructed at the latter mine. Pickands Mather c 
operations at the State-owned Scranton mine near Hibbing in June. 

owever, W. S. Moore Co. obtained a 25-year lease on the property 
and operated the mine during the latter part of 1960. Moore planned 
to ib da whether the low-grade ore remaining in the mine could 
be treated economically. 

_ Inland Steel Co. acquired complete ownership of Pacific Isle Min- 
ing Co. late in the year. Inland previously had held a 50 percent 
interest in Pacific Isle. 

North Range Mining Co. made first shipments from the Nahma 
open-pit mine near Eveleth. The company, as agent for the Zenith 
Mining Co., also operated the Zenith underground mine at Ely. A 
new spiral circuit was added to the concentrating plant at the Zenith. 
ae & Fryberger terminated its lease on the Alworth pit near 

ibbing. 

_ Annual capacity of the Coons-Pacific Co. plant near Eveleth was 
increased about 50 percent to 1.5 million tons of crude ore. 

The American Steel & Wire Division of United States Steel Corp. 
and Interlake Iron Corp. produced coke and pig iron at plants in 
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Duluth. The former company also produced steel in open-hearth 
furnaces. Both companies curtailed operations because of poor 
market conditions. 

Portland and masonry cements were produced at Duluth by the 
Universal Atlas Cement Division of United States Steel Corp. 
ee Co. produced quicklime and hydrated lime at 

uth. 

Mesaba Granite Co. quarried dimension granite for monumental 
use near Mountain Iron. 

The Zenith Dredge Co. produced crushed basalt near Duluth for 
roadstone and railroad ballast. 

Peat was produced by several companies, including St. Louis 
County Peat Products Co, Inc, and Arrowhead Peat Co. The 
former company produced peat from a privately owned, 350-acre bog 
at Central Lakes. Output was obesa] by shredding and screening. 
Arrowhead Peat Co. produced moss peat on company and State- 
owned land about 5 miles southeast of Wawina. Average depth of 
the deposit is 10 feet; the maximum depth is 35 feet. Excavating 
and loading equipment included 1 backhoe, 2 trucks, 2 tractors, and 2 
discs. Peat was hauled to the company plant at Floodwood for 
poe Plant equipment consisted of a hammermill and a screen. 

ales, in ee s and bulk, were for greenhouse use and soil improve- 
ment. e Wilderness Valley Farms Division of the Chun King 
Corp. produced reed-sedge peat on its 200-acre bog 3 miles south of 
Fens. The entire output was used by the company, mostly for 
mushroom beds and in producing a house-plant soil. 

Over 2 million tons of sand and gravel was produced by 11 com- 
mercial companies and the State and county highway departments. 
Output was used for building and road construction, railroad ballast, 
fill, and other purposes. 

Scott.—Crushed and broken limestone was produced near Shakopee 
by Bryan Rock Products, Inc., from its Merriam Junction quarry, 
and by B & R Rock Products Co. Output was used for agricultural 
and road purposes and riprap. Landers-Norblom-Christenson Co. 
oe limestone near Savage chiefly for roadstone and asphalt 

er. 

Sand and gravel was produced near Belle Plaine, Chaska, Prior 
Lake, and Xen e by four commercial operators and was used prin- 
cipally for building and road construction. Paving sand was pro- 
duced by the State highway department. The county highway de- 
partment produced and contracted for road gravel. 

American Wheaton Glass Corp. was building a new glass-container 
plant in Valley Industrial Park near Shakopee. 

Stearns.—Cold Spring Granite Co. operated six granite quarries near 
Cold Spring, Rockville, St. Cloud, and St. Joseph and finishing 

lants at Cold Spring and St. Cloud. 'The output was used chiefly 
for architectural and monumental purposes. Some granite was 
crushed at the Cold Spring plant and sold for poultry grit. North 
Star Granite Corp. produced dimension granite for monumental 
use at its Nos, 4 and 5 quarries near St. Cloud. The rough stone was 

rocessed at the company plant in St. Cloud. Delano Granite Works, 
nc., produced granite for architectural use at a quarry near Rock- 
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ville. Royal Granite Co. operated a finishing plant in St. Cloud. 
Crushed and dimension granite were produced by Shiely-Petters 
Crushed Stone Co. near Waite Park. The crushed material was sold 
mainly for seal-coating bituminous roads and for railroad ballast. 
The company dimension output was used in constructing the upper 
lock and dam at St. Anthony Falls in Minneapolis. Granite was 

roduced by the Minnesota State Reformatory at St. Cloud and used 
for rough construction. 

Megarry Bros. and A. C. Petters Co., Inc., produced sand and 
grove chiefly for use in building and road construction. The State 

ighway department produced and contracted for paving sand and 
vel. 
E Steele A was produced near Owatonna by Klemmer Con- 
struction Co. for roadstone, agricultural use, and flagging. Much 
of the output was sold under contract to the city of VER and 
to Rice and Steele Counties. 

Owatonna Aggregates Corp. processed sand and gravel at a heavy- 
medium plant, which it had operated since 1953 near Owatonna. 
Crushing was performed with jaw and cone crushers. Ferrosilicon 
was used as the medium in the heavy-medium section of the plant. 
Concrete sand was produced by jigging. The company also operated 
a concrete-block plant, a draintile plant in Owatonna, and a ready- 
mixed concrete plant in Kenyon. Material was also furnished to an- 
other ready-mixed concrete plant in Blooming Prairie. Other pro- 
ducers of sand and gravel included Kohlmier Sand & Gravel Co. and 
Medford Washed Sand and Gravel Co., at plants near Owatonna and 
Medford, respectively. Output was used for building and road con- 
struction and fill, Paving gravel was produced under contract for 
the city of Owatonna, the village of Blooming Prairie, and the 
county highway department. 

Wabasha.— Patterson Quarries, Inc., produced limestone at a port- 
able crushing plant near Plainview for roadstone and agricultural 


purposes. 

Producers of sand and gravel included the Chicago, Milwaukee, 
St. Paul & Pacific Railroad Co., Roverud Construction Co., and 
Wabasha Sand & Gravel Co. The material] was used for building and 
road purposes, railroad ballast, fill, and other uses. Paving sand and 

vel was produced under contract for the State and county highway 
epartments. 

Washington.—J. L. Shiely Co. produced crushed and broken lime- 
stone from the Larson quarry at St. Paul chiefly for roadstone and 
riprap and sand and gravel for building and road construction. 
Nienaber Contracting Co. crushed limestone for roadstone, agricul- 
tural use, and other purposes. Bryan Rock Products, Inc., crushed 
limestone for road use. Ashbach Construction Co. and Cemstone 
Products Co. produced sand and gravel. Output was used for build- 
ing and road construction and other purposes, Paving sand and 
gravel was produced under contract for the State and county high- 
way departments. 

Winona.—Dimension limestone was produced near Winona by the 
Biesanz Stone Co., principally for architectura] use. Limestone for 
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roadstone and agricultural use was crushed at St. Charles by Patter- 
son Quarries, Inc., and produced by Fred Fakler at four quarries. 

Winona Aggregate Co. produced sand and gravel for building and 
road construction at its dredging operation near Winona. Paving 
sand was produced by the State highway department. 

Wright.—Delano Granite Works, Inc., processed rough stone quar- 
ried by the company in Big Stone and Stearns Counties, Minn., and 
Grant County, d. Dak., at its sawing and finishing pa at Delano. 

Several companies produced sand and gravel chiefly for building 
and road purposes. Paving sand and gravel was produced by the 
State highway department and also under contract for both the State 
and county highway departments. 

Yellow Medicine.—Near Granite Falls, crushed and broken granite 
for railroad ballast, PSP and other uses was produced by the Green 
Co., contractor for the Great Northern Rai way Co. Dimension 

anite for monumental use was produced near Echo by August 

yanson. 

Deutz & Crow Co., Inc., processed sand and gravel at a fixed plant 
in Canby; most of the output was used in the company read y-mixed 
concrete plant. Lesser quantities were sold for road use, mainly seal- 
coating. Bud Long Construction Co. at a portable plant near Hazel 
Run produced road gravel, which was sold to local townships and 
villages, and to home owners for surfacing Re driveways. The 
State and county highway departments produced and contracted for 
paving sand and gravel. 


The Mineral Industry of Mississippi 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, and 
the Mississippi Geological Survey. 


By Harry D. Kline * and Tracy W. Lusk ? 


4 


ALUE of Mississippi mineral production in 1960 reached a rec- 
V ord $199 million, thus continuing an upward trend for the ninth 
consecutive year. Mineral fuels, petroleum, natural gas liquids, 
&nd natural gas, were the most important mineral commodities and 
represented 91 percent of the value. 
ew construction pertinent to the mineral industry, included an 
electrolytic manganese plant and plants for manufacturing brick, 
ed pipe potassium nitrate, chlorine, storage batteries, vinyl plastic, 
and polyurethane foam. The plants either were under construction or 
were scheduled for completion 1n 1961. 


TABLE 1.—Mineral production in Mississippi’ 


1959 1960 
Quantity Value Quantity Value 
(thousands) (thousands) 
CAS sks thousand short tons.. 747 $4, 064 1, 017 $4, 786 
Natural gas...................-....- million cubic feet.. 162, 095 25. 125 172, 478 32, 426 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons.. 23, 207 1, 495 23. 648 1, 552 
A. AA is cues acd do.... 8, 141 465 10, 151 564 
Petroleum (crude)......... thousand 42-gallon barrels... 49, 620 140. 921 3 51, 810 3 146, 648 
Sand and gravel.................. thousand short tons.. 7, 520 7, 743 6. 181 b. 508 
JA AE A as do.... 3 126 3114 807 808 
Value of items that cannct be disclosed: Certain metals 
and nonmetalsg................... LLL LLL Ll LLL LL e. ]- ---.--.-.... 6 761 [:.. enda. 7, 271 
Total Mississippi *................................]---......... 5 186, 116 |....... ane 198, 962 


1 Production as measured by mine shipments, sales, or marketable production (including consumption by 


cers). 
2 Preliminary neure. 
3 Excludes certain stone, included with “Value of items that cannot be disclosed.” 
4 Total adjusted to eliminate duplicating value of stone. 
3 Revised figure 


1 Mining Methods Research Engineer, Bureau of Mines, Bartlesville, Okla. 
2 Direetor, Mississippi Geological Survey, University, Miss. 


559 - 


560 MINERALS YEARBOOK, 1960 


MILLION DOLLARS 
200 


174 Other nonmetals 


5 
` ESRR. ataco 


Lo 
p 
iets 
"ut. 
E, 
É 
Ix. ex 
"ata 
M 
ee 
LJ 
as 
on 
. * 
J 


p 
[| 
p 
f 


2 P ccce uu 
AA AS NI, AA IAB, DRA 


FIGURE 1.—Value of petroleum, natural gas, and total value of mineral production 
in Mississippi, 1945-60. 


Improvement of seaport facilities at Gulfport and Pascagoula and 
river ports at Vicksburg and Greenville continued. Ownership of the 
port at Gulfport was transferred from the City of Gulfport to the 

tate of Mississippi. This port will be administered by the State 
Agricultural and {industrial oard. On July 26, Harrison County 
voters approved a $5.5 million bond issue to finance deepwater chan- 
nel improvements and development of a 1,200-acre industrial site 
in the Gul rt-Biloxi coastal area. The new facilities will aid in 
marketing Mississippi mineral products. 

Mississippi Power Co. started constructing a 112,000-kilowatt unit 
at its steamplant between Gulfport and Biloxi. 

Aaway construction was 12 percent less than in 1959. Part of 
the decrease was attributed to Federal Government delays in pro- 
viding UMEN fun 

e Atomic Energy Commission began studies concerning possible 
use of one of Mississippi's many salt domes for scientific purposes 
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important to the Nation's seismic research program. The proposed 
project, tentatively planned for Lamar County, will be economically 
important to the State. 

e results of a geologic study along State Highway 16 from the 
Alabama line to Canton, Miss., were released in November. The re- 
port emphasized geologic units containing material suitable for high- 
way construction.® 

other publication, prepared by the Federal Geological Survey in 
cooperation with the Mississippi Board of Water Commissioners and 
the Mississippi Geological Survey, was released in December. This 
report concerns mainly water-bearing formations and the quality, 
quantity, and availability of ground water supplies in 28 northern 
Mississippi counties.* 

Employment and Injuries.—As a result of increased mineral produc- 
tion, average employment for the year showed a corresponding in- 
crease, according to the Mississippi Employment and Security Com- 
mission. Employment in the petroleum and natural-gas industries 
averaged 5,550 workers, and in nonmetal mining and processing in- 
dustries, averaged 925 workers. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Production of natural gas, natural gas liquids, and crude petroleum 
continued on an upward trend. Mississippi ranked ninth among the 
Nation’s oil-producing States. The preliminary 1960 total of 52 mil- 
lion barrels established a new maso production record for the State. 
Daily average production was about 142,000 barrels of oil and 493 
million cubic feet of natural gas from an increased number of wells 
and fields. Production came from 31 of the 82 counties, mostly in 
the southern half of the State. 

A total of 700 development and exploration wells were completed 
une 1960, 52 more than in 1959, resulting in ape of previ- 
ously located fields and the discovery of new fields. ‘Thirty-four wells 
were dually completed, and Humble Oil and Refining Co. made four 
triple completions (the first in the State) in the Bryan field, Jones and 
Jasper Counties. Geophysical and core-drill crews worked a total of 
1,679 weeks, 126 less than 1959. 

Twenty-three new field discoveries included Gilliard Lake, Glass- 
cock, and Southwest Cranfield in Adams oun East Fork, Mc- 
Elveen, O’Neil, Smithdale, and Southeast Smithdale in Amite County; 
Reid in Calhoun County; Carmichael and West Langsdale in Clark 
County; Little Springs, Northeast Freewoods, and West Bude in 
Franklin County; Knoxo in Marion and Walthall Counties; South 
Amory in Monroe County; Johnston Station and Southeast McComb 
in Pike County; Puckett in Rankin County; Kokomo in Walthall 
County; Cypress Creek and South Thompson’s Creek in Wayne 
County; and Bentonis in Yazoo County. 


3 Brown, Bahngrell W., Geologic Study Along Highway 16 From Alabama Line to Canton, 
Mississippi: Mississippi Geol. Survey Bull. 89, 52 pp. 

‘Lang, Joe W., and Boswell, Ernest H., Public and Industrial Water Supplies in a 
Part of Northern Mississippi: Mississippi Geol. Survey Bull. 90, 104 pp. 
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TABLE 2.—01l and gas well drilling and total crew-weeks spent in geophysical 
and core-drill prospecting in 1960, by counties 


Drilling ! Geophysical and core-drill pros- 


pecting (crew-weeks)? 


County Proved field wells | Exploratory wells Method 


Reflection | Gravity , Core | Total 
seismograph| meter | drill 


GEN AA O ¿A 71 Tharsis | E 1 
fü. cul E exa 36 107 1 | poem 108 
AlttalB. AS A A A A A A A 3 : AAA 7 
Calhoun AA Seats A A A O E ~I AAA IIA sme AA 
Chickasaw..........|. .-...|- -....|.--...]---...]..---- | A CMT DE BIDEN RA 
Choectaw AA PA Eso A A RA A AS ote e Eee Ô la... 6 
E yl AAA O AA eens ss E A EE PRA 22 A x sedas 22 
Clarke...............| 15 |...... 81 M E AA A Y 
CIBY AAA A O A O EEES 3 T AAA E 7 
9) E: 3 AAA A O A A tenis 1 74 Y dl EA 81 
Covington... seno enc A A A Re 1 81 B esos 36 
Forrest. .............|----.- 13 22 Hd: 33 
Franklin............|]  5]|...... 42 85 t M PES 89 
o A PS O A E E eheu PA NA A 10 
o AAA A A A EA R 2 15 B licicós 2 
Hancock............]......| 2 |-..---]---.--|--..-- 7 23 13 |.....- 36 
PIAITISON A A A A A A A On E WS m 16 I8 DUNS 34 
Hinds........-------] 8 $e A 9 66 37 4 107 
Holmes... A A A A A A usto see Dl alzó 5 
SE) COS PRA PE O Secures A A A A pessum 16 
Issaquena. ..........]|-.---.|.-.-.- 5 6 61... 12 
Itàwamba.. lere PA nane A A E A O PP AA 
Ja8cksOol AS A SA A E A A A 19 4 |.....- 23 
Ea A E E A O O EE 18 A A 53 
Jefferson............. 21 5 l |... 6 
Jefferson Davis...... 8 86 E 37 
Jones................|] 2 |...... 39 104 de icr 108 
RGU POP AA A cece A Seeks fesse ewes PRA ¡A eR 14 
ES LAA? PAI A A A A ES E EA y Y AN acci 2 
A Oaie 14 62 Fi... 69 
Lawrence........-..-|------]---.--]------]---.--|-.---- 1 30] | 1l|...... 41 
Lincoln..............]  6]|...... 17 23: EA AS 2 
LOWIdesn. (o coetestedliczesezlsveesseecBesawsstexexeledseluce Til, >= v8. EA 7 
Madis0Dzcscveoosceslsessaclzsessssceenl A ens ] A NDS 44 
Marion.............. >, A AAA [Sene 47 
Monroe..............]-.....|-..... Wl - E RA as 4 
M ad A E A O O AS A A A E A 3 
a: A A A E A A A O . .^ c4 AREA wee 2 
INOWUOD PI PS A A O A A A US AREA AAA 30 
ls AAA A O O A E A PA ——- E) owe 4 
07: A A A A O A DA A A + “ies 2 
QNOMN O O A E A A A AA O LS PARRA A 18 
Pearl River.......... ln  é S Tl "^ Blu 12 
POIDY. 2nd v CA A A O PAN 2| Uy 12|...... 23 
Pike coo e ceesuie cuc 190| | À30]|..........].--.-. 30 
QUIN GN secco A A AA A PA A AA .———0 SEE esses 23 
Rankin... beam A AAA esceus 49 
Scott A A AA 6] AA eases 35 
la da soe cot oes A A O E e eect 1 8 
Simpson............. I2T' — M.doisesseosslensezra 27 
8mith...............] | 5]|...... 17] | 605] | I1|...... 66 
BtoOle AAA E O O AA A E E A 3 
Air E A A A A A A A ë EPA toca 6 
A RRA A cote A A, A A A ———— QD PEA ESA 1 
Walthall............ 2907 —— — JB AAA A 18 
E ya: AMA A A A PA ewe E... 2| S4 28 
Wavyne..............| 15 |...... 28| | w| | 8 f...... 70 
Wilkinson...........].---..]------ ll [lalzazrexsex|] § Bliss 21 
MAIDSIOLNS Xoccewsecoilzexesclreseselze- A ES AA MAN °° 7 — wl . Lies 5 
EN IA A A A AA O E A O RTS A 1 
po AA A A 8|  - B| ç ë fhaa 28 
Total: 1960....| 281 700 1,679 
1959....| 242 106 648 | 1,765 ]|.......... 1, 806 


1 Mississippi State Oll and Gas Bulletin, Jackson, Miss., vol. 60, No. 1, March 1960 through No. 12, Feb- 


ruary 1961. 
3 International Oil Scouts Association, vol. 31, 1960. 
* Includes condensate. 
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According to the Mississippi State Oil and Gas Board, 208 oil pools 
and 47 gas er were producing in 184 fields at yearend. Producible 
wells totaled 3,185, an increase of 431 over 1959. 


TABLE 3.—Estimated proved recoverable reserves of crude oil, natural gas liquids 
and natural gas 


Changes in 
proved re- Proved re- 

Proved re- | serves, due to| serves, Dec. Change 
serves, Dec. | extensions | 31, 1960 (pro- | from 1959, 
31, 1959 and new dis- | duction was | percent 

coveries ín deducted) 


1960 
Crude olen cous esse ce thousand barrels.. 389, 337 67,881 , 098 +5 
Natural gas liquids }_............-..-..---- do.... 40, 944 —2, 258 36, 181 —12 
Natural gcs..................- million cubic feet. . 2, 486, 524 242, 194 2, 338 +2 


1 Includes condensate, natural gasoline, and LP gases. 


SOURCE: American'Gas Association, American Petroleum Institute, and Canadian Petroleum Associa- 
tion, Provedy Reserves of Crude Oil, Natural Gas Liquids and Natural Gas: Vol. 15, Dec. 31, 1960, pp. 11 


TABLE 4.—Marketed production of natural gas! 


Million 
cubic feet |(thousands) 


Million Value 
cubic feet | (thousands) 


Year 


1951-55 (average)......... 158, 163 $12, 058 || 1058... 7 ------------0--- 160. 143 $22, 260 
M006 esisin 185, 137 18,143 || 1929... ee oai eec 162. 095 25, 125 
jor —Á— A 169, 967 17, 507 || 1900... e eene ec 172, 478 32, 426 


1 Comprises gas either sold or consumed by producers, including losses in transmission, amounts added 
to storage, and increases in gas pipelines. 


Natural Gas.—The marketed production of natural gas amounted to 
172 billion cubic feet valued at $32.4 million, an increase of 6 percent 
in quantity and 29 percent in value over 1959. The increase was at- 
tributed to utilization in new industries and to expansion of facilities 
and corresponding consumption rates at existing plants. Proved re- 
serves of natural gas increased 2 percent. Counties leading in natural- 
gas production in order of value were: Adams, Forrest, Jefferson 

avis, Pearl River, and Monroe. 

Of the total gas withdrawn, 45,316 million cubic feet was returned to 
producing reservoirs of the Cranfield and Brookhaven fields. 

Natural Gas Liquids.—Production of natural gas liquids amounted 
to 33.8 million gone valued at $2.1 million, an increase of 8 percent 
in quantity and 8 percent in value over 1959. About 25 percent of 
the gross production of natural gas was processed in the State’s three 
natural gasoline and cycle Pleni Brookhaven gas-cycling plant in 
Lincoln County, Cranfield gas-cycling operations in Adams County, 
and Little Creek processing plant in Pike County. 

Sun Oil Co. installed a repressuring plant near McComb, Pike 
County. The plant was built to produce butane and propane gases. 
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TABLE 5.—Natural gas liquids production 
(Thousand gallons and thousand dollars) 


Natural gasoline and LP gases Total 
cycle products 
Year A | ————— M 
Quantity Value Quantity Value Quantity Value 
1951-55 (average).............. 29, 349 $2, 184 16, 947 $653 46, 296 $, 837 
0 E deus 24, 829 1,751 10, 698 580 35, 527 
Wb oo a 25, 152 1, 469 10, 044 472 35, 196 1, 941 
jio D E RS 25, 738 1, 658 9, 208 503 34, 946 2, 161 
1059 A ee 23, 207 1, 495 8, 141 465 31, 348 1, 960 
1900... 5 12 oin euo weeks 23, 648 1, 552 10, 151 564 99 2, 116 
TABLE 6.—Crude petroleum production 
(Thousand barrels and thousand dollars) 
Year Production Value Year Production| Value 
1951-55 (average)......... 36, 190 $85,288 || 1958..............-------- 89, 512 $113, 004 
1856 - cascos eos EEmEE S 40, 824 100,019 || 1059. co ee crecesaicceaxec 49, 620 140, 921 
ly E 38, 922 113, 263 || 1960 tii... 61, 819 146, 648 
1 Preliminary figure. 
TABLE 7.—Crude petroleum production, indicated demand, and stocks in 1960, 
by months 
(Thousand barrels) 


JANO eos ii revere Cesk! 4, 651 4, 624 2, 387 
IL A eet DEN casADQ ete RI GL c EE Eee 4, 176 8, 771 2, 786 
IE A A A IA 4, 189 4, 336 2, 639 
MPU A A O A O A d D Ee 4, 098 4,373 2, 364 
MOY AAA A A A gian 4, 492 4,767 2, 089 
A KO o- EA E eni O paa ti LL LEA EE 4, 206 3, 917 2,378 
A A A 4, 223 3, 061 2, 640 
O AAA AAA A cee 4,305 4, 362 2, 583 
Beptem Det s so tere cd aa 4, 198 4, 703 2, 078 
OCLODOE Loue sue Se A oe ee ee oe 4, 345 4, 299 2, 124 
INOVOM DOP A A eluate eos ES 4, 395 4, 144 2, 375 
DecetuDer..2ccisccncv cal Lacs pos euer oue Ui M oam 4, 541 4,570 2, 346 
Total: 1000.5... ui a la 1 51,819 ¡AAA 

ptos Cv PRENDE EE 49, 620 49, 643 |.......--...-- 


1 Preliminary figure. 


Underground storage capacity, as of October 1960, for natural 
liquids at seven caverns in Forrest County salt domes totaled 595,700 
barrels of propane, 330,000 barrels of butane, and 1,650,000 barrels 
of LP gases. e storage facilities were used by Anchor Petroleum 
Co., General Gas Corp., Skelly Oil Co., and Warren Petroleum Corp. 

Petroleum.—Production of 52 million barrels of petroleum, valued 
at $147 million, was 4.4 percent above the 1959 output and established 
a new record for Mississippi. The five leading petroleum producing 
counties were Lincoln, Adams, Pike, Jasper, and Lamar. 
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TABLE 8.—Crude petroleum production by fields? 


(Thousand barrels) 

Field 1956 1957 1958 1959 1960 2 
Barxterville......-----2 2-2-2-2.. 5, 874 4, 939 4, 993 5, 843 5, 901 
A E A sc 2 1, 148 1, 248 1, 380 1, 457 
Brookhaven. AAA 3,019 2, 541 2, 218 1, 920 1, 924 

A AN A AR IE APA 1, 222 2, 487 
AAA A ARA AA AO oe seun awe 532 
(rünBeld.. A ee teadcscess cats 1, 299 1, 206 982 840) 1,099 
DisMOnd os sends eee ees ocak owe ee. eer ese Slee ca ceeen 959 1, 040 1, 166 
a cot oh ee A IT AE es 1, 484 1, 318 1,611 1, 559 1, 363 
Heidelberg..........................-....- 3, 641 8, 395 2, 916 3, 672 3, 302 
La Grange and South..................... 2, 137 1. 936 1, 649 1, 714 1, 453 
Lit Cree APA E IIA AM IA 1, 440 5, 896 5, ies 
Mallülleli... conca 1, 021 841 739 744 601 
Edi all AAA AS A PEA AA A 703 
Maxie-Pistol Ridge........................ 998 1, 277 1,185 1, 207 1, 000 
A CC OTN AA A EA AI MPA PR A 2, 533 
4. E.) d A AE AAA AAA PA et 608 
Overton and II A A ESA A 459 
ES AAA AI AAA ARA A AO 2, 168 2, 157 
cl E A A ERA AA AA 380 

O90 A CHO IN 4, 280 4, 241 4,174 4,651 3, 901 
WINS OY AAA oc n Roi E E 4, 399 3, 884 3, 839 3, 532 3, 234 
Yellow Creek............... cc ccce eee 1, 494 1, 323 1, 054 428 1, 170 
Other fields 3...0... ---.-- -2-2-2 - 2 cc... 10, 327 10, 873 10, 514 11, 804 7, 093 

q alc ce uut uc Dees 40, 824 38, 922 39, 512 49, 620 51, 819 


! Based on Oil and Gas Journal data adjusted to Bureau of Mines total. 
3 Preliminary figures. 
3 Bureau of Mines data. 


Well completions increased 8 percent over 1959; about 61 percent 
were development wells. Of 272 exploratory wells drilled, 23 were 
productive. The average depth of completed wells was 9,830 feet, 
410 feet more than the 1959 average. 

x Lar ea 14 percent of the crude petroleum produced was re- 
fined at three plants: Southland Oils, Inc., in Rogers Lacy; Paluxy 
Asphalt Co. in Crupp Station; and Pontiac Eastern Corp. in Purvis. 
Statewide petroleum-refining capacity was 28,000 barrels of crude oil 
per calendar day. 

Petrochemicals.—Southbridge Plastic Products, Inc., announced 
plans for building a plant to manufacture vinyl plastic at Corinth, 
Alcorn County. S phillips-Foscue Corp. planned to build a plant at 
ae Lee County, to manufacture and fabricate polyurethane 

oam. 
NONMETALS 


Argon.—Spencer Chemical Co. Pee argon at its facility in 
Vicksburg for the first full year. Argon, an inert gas, is used chiefly 
in processes requiring a completely inert atmosphere. 
ment.—Production of portland cement increased, and masonry 
cement output declined during the year. Portland and masonry 
cements were manufactured at the Marquette Cement Manufacturing 
Co. plant at Brandon and the Mississippi Valley Portland Cement 
Co. plant at Redwood. 
Clays.—Clay production established a new record, exceeding the 
1959 tonnage by 36 percent. Increases were reported in the quantities 
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TABLE 9.—Destination of shipments of portland cement to Mississippi from mills 


Change, percent 


In Missis- In United 
sippi States 


of bentonite, miscellaneous clay, fire clay, fuller’s earth, and ball clay 
sold or used. 

Miscellaneous clay, used for manufacturing heavy clay products 
and lightweight aggregates, furnished 59 percent of the clay produc- 
tion. Brick kilns operated in 15 counties. 

Bentonite production, at open pits in Itawamba, Monroe, Pearl 
River, and Smith Counties, increased 19 percent over 1959. Bentonite 
was used principally as a binder in foundry and steelworks mold- 
making sands, and as a filtering and decolorizing agent. 

Ball clay production, all from Panola County, increased slightly in 

uantity andl value. Production of fuller’s earth, mined in Tippah 
County and used for absorbents, increased 11 percent over 1959. 


TABLE 10.—Clays sold or used by producers, by kinds 


(Thousand short tons and thousand dollars) 


Bentonite Ball clay, fire clay, Miscellaneous Total 
and fuller’s earth clay 


Quantity] Value |Quantity| Value 


er n E QQ Oo A A YAR 


CEPELIS 


Atlas Tile and Brick Co. completed construction of a new plant 
at Shuqualak, Noxubee County. ally mined clay was to be used 
to make buff and other light-colored face brick. 'The plant had a 
capacity of 50,000 brick per day. 

elta Macon Brick and Tile Co. began constructing a new clay- 
products plant at Macon, Noxubee County. The plant, with a planned 
daily capacity of 60,000 brick, was daa to be completed in June 
1961. Clay or the plant was to be mined at open pits near Golson, 
10 miles west of Shuqualak. 

Limestone.—Southern Materials of Mississippi, Inc., was construct- 
ing a $300,000 plant between Clinton and Raymond, Hinds County, 
to produce agricultural limestone. 

Magnesium Compounds.—The H. K. Porter Co. plant at Pascagoula 
completed its first full year of operation. The company sea 
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water, dolomite, and chrome ore to produce periclase, other magnesium 
compounds, and brick. 

Potassium Compounds.—Southwest Potash Co., Division of American 
Metal Climax, Inc., began constructing a $7-million plant at Vicks- 
burg. Potassium nitrate and chlorine will be made by a new process. 

Sand and Gravel.—Production of sand and gravel in Mississippi was 
down 18 percent in quantity and 28 percent 1n value from the record 
set in 1959. Most of the decrease resulted from a decline in road 
construction. 


TABLE 11.—8and and gravel sold or used by producers 
(Thousand short tons and thousand dollars) 


Commercial Government-and- Total 
contractor 
Year ASA — ——————À 
Quantity Value Quantity Value Quantity Value 

1951-55 (average).............. 8,311 $2, 720 495 $315 8, 806 $3, 035 
oran empatan ts 4, 991 4, 554 324 147 5, 315 4, 701 
A A acre 4, 484 3, 920 688 424 5, 172 4, 344 
A SE 5, 614 5, 149 931 1,091 6, 545 6, 240 
1059. A A lbemmdsr 6, 921 7, 199 599 544 7, 520 7,743 
000. A A PRO 6, 068 5, 522 113 46 6, 181 5, 568 


Production of sand and gravel was reported from 22 of the 82 coun- 
ties. Five counties—Copiah, Hinds, De Soto, Washington, and 
Adams—supplied 58 percent of the total value and 49 percent of the 
tonnage. 

Sulfur. Pontiac Eastern Corp. recovered elemental sulfur from sour 
natural gas processed at its Lamar County plant. Commercial sulfur 
production was reported for the first time. 


METALS 


Lead.—Contract Battery Manufacturing Co. completed a plant near 
Florence, Rankin County, for manufacturing storage batteries. The 
plant will use an estimated 12,000 pounds of antimonial lead each day 
it is operated. 

Manganese.—American Potash and Chemical Corp. announced plans 
for building a $5-million electrolytic manganese metal plant adjacent 
to its sodium chlorate plant near Hamilton, Monroe County. Capacity 
of the new plant will be 10 million pounds of manganese a year. The 
plant will use ore from foreign sources, sulfuric acid from Tennessee, 
coal from Alabama, natural gas from Mississippi, and power from 
the Tennessee Valley Authority (TVA). The new plant was sched- 
uled for completion late in 1961. 


REVIEW BY COUNTIES 


Adams.—The county was the leading producer of natural gas and 
ranked second in petroleum production. Three new oilfields, 
Glasscock, Southwest Cranfield, and Gilliard Lake, were discovered, 
and exploratory and development drilling added 24 oil wells to the 
county total. 
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Alcorn.—Corinth Brick & Tile Co. manufactured building brick 
from miscellaneous clay mined near Corinth. 

Amite.—Exploratory drilling resulted in the discovery of five new 
oilfields—East Fork, McElveen, O’Neil, Southeast Smithdale, and 


TABLE 12.—Value of mineral productien in Mississippi, by counties! 


County 1959 1960 Minerals produced in 1960 in order of value 
Adams.................. $23, 212, 525 | $27,180,956 | Petroleum, natural gas, natural gas liquids, sand 
and gravel. 

Alcorn.................. (3) (3) Clays. 
Amite. ..........---.--- 54, 413 634,771 | Petroleum, natural gas. 
Attala. ....------------- (3) 3,375 | Clays. 
Bollvar ..-------------- 63, 450 52,800 | Sand and gravel. 
Carroll....-..----------- 123, 000 (3 Clays. 
Chickasaw.............. 35, 506 (2) Natural gas, clays. 
Clarke............ ceo. 779, 927 1, 048, 360 | Petroleum, natural gas. 
Cläy as 138, 069 168, 549 | Sand and gravel, stone, natura] gas, petroleum. 
Copiah. ................ 1, 515, 007 (2) Sand and gravel. 
De Soto........--.------ (3) 3 Do. 
Forrest- A 13, 119, 486 9, 430,947 | Natural gas, petroleum, sand and gravel, clays. 
Franklin................ 3, 381, 061 3,736, 442 | Petroleum, natural gas. 
George.................. (3) (3) Sand and gravel. 
Greene.................. 4, 689 5,082 | Petroleum. 
Gienada................ (3) (2) Sand and gravol. 
Hancock................ 406, 861 432, 235 | Natural gas, petroleum. 
Harrison................ (2) (2) Sand and gravel. 
Hinds...... iu 4, 873, 742 5,085, 511 | Petroleum, sand and gravel, clays, natural gas. 
Holmes................. (2) (3) Sand and gravel. 
Itawamba.............. (3) (2) Clays. 
Jackson. .....-.--------- (2) (2) Magnesium compounds. 
Jasper. code sheets eee. 16, 626, 848 15, 022,275 | Petroleum, natural gas. 
Jefferson................ 6, 232, 029 5, 086, 974 Do. 
Jeflerson Davis......... 4, 203, 410 3, 524, 455 | Natural gas, petroleum. 
JONES: AAA 7, 602, 403 10, 987, 647 | Petroleum, natural gas, clays. 
Lamar.................- 12, 300, 959 12, 278, 076 | Petroleum, natural gas. 
Lauderdale. ............ (3) (2) Clays. 

1 E a TO (3) (3) Do. 
Lenore: AA sel ssaen let es ee (3) Sand and gravel. 
Lincoln................. 22, 250, 902 19, 821,054 | Petroleum, natural gas liquids, natural gas, clays. 
Lowndes................ 660, 545 (3) Sand and gravel, clays. 
Madison................ 995, 632 795, 887 | Petroleum, natural gas. 
Marion. .............-.- 2,679, 279 3, 090, 046 Do. 
Marshall................ (2) (3) Clays. 
Monroe.....--.--------- 3, 893, 998 3, 731, 238 | Clays, natural gas, sand and gravel, petroleum. 
Noxubee................ 56, 794 55,971 | Stone. 
Panola ....------------ (2) (2) Clays, sand and gravel. 
Pearl River............. 4, 186, 575 4, 108, 273 | Natural gas, petroleum, sand and gravel, clays. 
a A ÓN (2) (2) Sand and gravel, petroleum. 
Pik MESE ce 8, 580, 758 17, 087, 385 | Petroleum, natural gas liquids, natural gas. 
Pontotoc...............-. (2) (2) Clays. 
Prentiss................ (2) 2 Do. 
Rank ilocos on (2) 4, 373, 163 | Cement, stone, petroleum. 
e MOERORE E FS 136, 916 75, 448 | Petroleum. 
Bharkey................ 5, 970 8, 706 Do. 
Bimpson................ 3,577,736 5,260, 185 | Petroleum, natural gas. 
Bmith AAA 10, 392, 032 10, 580, 681 | Petroleum, clays, natural gas. 
BUONO. AAA ccc lee eso qa EHE (2) Sand and gravel, 
8unflower..............- 5,750 5,599 | Clays. 
Tippah.--..-.---------- (3) (3) Do. 
T ishomingo............. 142, 110 (2) Sand and gravel, stone. 
Walthall...............- 400, 408 1, 568, 190 | Natural gas, petroleum. 
Warren..............-.. (2) (2) Cement, stone. 
Washington............ 932, 000 (3) Sand and gravel. 
Wayne-............-... 9, 618, 265 9, 787,060 | Petroleum, natural gas. 
Wilkinson.............- 3, 054, 500 2, 295, 440 Do. 
Yalobusba.............. (2) (2) Sand and gravel. 
E AAA 9, 842, 953 9, 516, 459 | Petroleum, sand and gravel, natural gas. 
Undistributed.......... 9, 996, 133 12, 022, 457 

Total............. 3 186, 116, 000 


1 The following counties were not listed hecause no production was reported: Benton, Calhoun, Choctaw, 
Claiborne, Coahoma, Covington, Humphreys, Issaquena, Kemper, Lafayette, Lawrence, Leake, Mont- 
omary, Neshoba, Newton, Oktibbeha, Quitman, Tallahatchie, Tate, Tunica, Union, Webster, and 
ston. 
an aS withheld to avoid disclosing individual company confidential data; included with “Undis- 
u dd 
3 Revised figure. 
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Smithdale. The value of petroleum products produced rose 850 per- 
cent above the 1959 value as a result of the new discoveries. The 
county was one of the leaders in crew-weeks of geophysical 
p 

Attala.—Magnet Cove Barium Corp., Kosciusko, processed bento- 
nitic clay and fuller's earth for drilling mud and other purposes. 
Bells Brick Yard mined miscellaneous clay for manufacturing build- 
ing brick and face brick. 

livar.—Rosedale Gravel Co. produced washed gravel from river 
bars for road construction. 

Carroll.—Delta Brick & Tile Co. manufactured building brick from 
miscellaneous clay mined near Carrollton. Carroll County supervisors 
mined pit-run gravel for road construction. 

Chickasaw.—Baldwyn Brick & Tile Co. manufactured brick from 
miscellaneous clay mined near Okolona. Two gasfields, Trebloc and 
Coleville, were producing natural gas. 

Clarke.—Exploratory dle resulted in the discovery of two new 
oilfields, Carmichael and West eee Development drilling 
added 15 oil wells to producing fields during the year. 

Clay.— West Point Gravel Co. produced washed sand and gravel for 
highway and building construction. The State Lime Plant Board 
produced agricultural limestone from an open pit near Cedar Bluff. 

Copi —The county led in the quantity and value of sand and 
gravel produced. Production of sand and gravel for highway and 
other construction purposes was reported by ‘Traxler Gravel Co., Inc., 
Green Brothers! Gravel Co., Inc., and Lewis Gravel Co. 

De Soto.—Memphis Stone & Gravel Co. and Weymouth Construc- 
tion Co. produced washed sand and gravel for highway and other 
construction work. 

Forrest.—Forrest County ranked second in natural-gas production. 
Development drilling added three gas wells to proved fields. Ameri- 
can Sand & Gravel Co. produced sand and gravel for highway and 
other construction purposes. The company also operated the Hatties- 
burg Brick Works, using locally mined miscellaneous clay for making 
face brick and structural tile. Pittman Concrete & Gravel Co. pro- 
duced washed sand and gravel. 

Franklin.—Exploratory drilling resulted in the discovery of three 
oilfields, Little Springs, Northeast Freewoods, and West Bude. 

Granada.—Chocchuma Gravel Co. started producing gravel for high- 
way and other construction in a stationary plant, 4 miles south of 
Holcomb, with a capacity of 400 cubic yards per day. 

Hancock.—Production of petroleum and natural gas remained the 
same as in 1959. Exploratory drilling was unproductive. 

Hinds. —Southern Materials Co. planned production of agricultural 
limestone from open pits 15 miles west of Jackson. The county led in 
tonnage of miscellaneous clay mined, and ranked second in value of 
sand and gravel production. Development drilling added three oil 
wells to the county’s total during the year. 

Holmes. —Hammett Gravel Co. reported production of gravel for 
highway construction. 

Itawamba.—4A merican Colloid Co. processed locally mined bentonite 
for moldmaking in foundries and steel works. 
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Alcorn.—Corinth Brick & Tile Co. manufactured building brick 


from miscellaneous clay mined near Corinth. 
Amite.—Exploratory drilling resulted in the discovery of five new 
oilfields—East Fork, McElveen, O'N eil, Southeast Smithdale, and 


TABLE 12.—Value of mineral productien in Mississippi, by counties? 


1959 1960 Minerals produced in 1960 in order of value 


CT 


Petroleum, natural gas, natural gas liquids, sand 
and gravel. 


$23, 242, 525 | $27, 180, 956 


Alcorn (?) (2) Clays. 
Amite 54, 413 634, 771 Petroleum, natura] gas, 
Attala 3,375 | Clays. 
Bolivar 63, 450 52,800 | Sand and gravel. 
Carroll 123, 000 (2) Clays. 
Chickasaw 35, 566 (2) Natural gas, clays. 
Clarke 779, 927 1, 048, 360 etroleum, natura] gas. 
Clay... 138, 069 168, 549 | Sand and gravel, stone, natural gas, petroleum. 
Copiah 1, 515, 007 (2) Sand and gravel. 
De Soto (2) (2) Do. 
Forrest 13, 119, 486 9, 430,947 | Natura] gas, petroleum, sand and gravel, clays. 
Franklin 3, 381, 061 3, 736, 442 etroleum, natura] gas. 
George (2) (2) Sand and gravel. 
Greene 4, 689 5,082 | Petroleum. 
Grenada (2) (2) Sand and gravel. 
Hancock 406, 861 432, 235 | Natural gas, petroleum. | 
Harrison (?) (2) Sand and gravel. | 
O asa 4, 873, 742 5, 085, 511 Petroleum, sand and gravel, clays, natural gas. | 
Holmes (?) (2) Sand and gravel. 
Itawamba (2) (2) Clays. 
ackson (2) (2) Magnesium compounds, 
or A 16, 626, 848 15, 022, 275 Petroleum, natural gas. 
Jefferson 6, 232, 029 5, 086, 974 Do. 
Jefferson Davis 4, 203, 410 3, 524, 455 | Natural gas, petroleum. 
a MEER USA iae 7, 602, 403 10, 987, 647 Petroleum, natural gas, clays. 
Lamar... 12, 300, 959 12, 278, 076 Petroleum, natural gas. 
Lauderdale (2) (2) Clays. 
A A ee (2) (2) Do. 
ERES acl, OPT (2) Sand and gravel. | 
Dv! RS ione 22, 250, 902 19, 821, 054 Petroleum, natural gas liquids, natural gas, clays. 
Lowndes 660, 545 (2) Sand and gravel, clays. 
Madison 998, 632 795, 887 Petroleum, natural gas. 
Tarion . . 2, 679, 279 3, 090, 046 Do. 
Marshall (2) (2) Clays. 
pnl E EN. 3, 893, 908 3, 731, 238 Clays, natural gas, sand and gravel, petroleum. 
oxubee 56, 794 55, 971 | Stone. 
a 3. oso sS (3) Clays, sand and gravel, 
Pearl River 4, 186, 575 4, 108,273 | Natura] gas, petroleum, sand and gravel, clays. 
de AA cue wie (2) (2) Sand and gravel, petroleum. 
Picks 8, 580, 758 17, 087, 385 Petroleum, natural gas liquids, natural gas. 
Pontotoo.. .......... (2) (2) Clays. 
PNOUUM S rn (2) (2) Do. 
Rankin.. (2) 4,373, 163 Cement, stone, petroleum, 
aas E A 136, 916 75, 448 | Petroleum. 
cas, A 5, 970 8, 796 Do. 
| o es 3, 577, 736 5, 260, 185 Petroleum, natural gas. 
Smith... 10, 392, 032 10, 580, 681 Petroleum, clays, natural gas. 
a RA SE ALa (2) Sand and gravel. 
Sunflower 5,75 5,599 | Clays. 
2 IRSA 2) (2) Do. 
Tishomingo 142, 110 (2) Sand and gravel, stone. 
Walthsll........ 400, 408 1, 568, 190 | Natural gas, petroleum. 
NN ISA (?) (3) Cement, stone. 
Washington 932, 000 (2) Sand and gravel. 
A O 9, 618, 265 9, 787,060 Petroleum, natural gas, 
Wilkinson GS M 3, 054, 500 2, 295, 440 Do. 
Yalobusha.......... (2) (2) Sand and gravel. 
Mi a ca 9, 842, 95; 9, 516, 459 Petroleum, sand and gravel, natural gas, 
Undistributed ASIA 9, 996, 133 12, 022, 457 
aibi d 
Till. ai 3 186, 116, 000 | 198, 862, 000 


! The following counties were not listed because no production was reported: Benton, Calhoun, Choctaw, 
Claiborne, Coahom Covington, Humphreys, Issaquena, Kemper Lafayette, Lawrence, Leake, Mont- 
gomery, Neshoba, ewton, Oktibbeha, Quitman, Tallahatchio, ate, Tunica, Union, Webster, and 

inston 
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Smithdale. The value of petroleum products produced rose 850 per- 
cent above the 1959 value as a result of the new discoveries. ‘The 
county was one of the leaders in crew-weeks of geophysical 
pun 

Attala.—Magnet Cove Barium Corp., Kosciusko, processed bento- 
nitic clay and fuller's earth for drilling mud and other purposes. 
Bell's Brick Yard mined miscellaneous clay for manufacturing build- 
ing brick and face brick. 

Bolivar.—Rosedale Gravel Co. produced washed gravel from river 
bars for road construction. 

Carroll.—Delta Brick & Tile Co. manufactured building brick from 
miscellaneous clay mined near Carrollton. Carroll County supervisors 
mined pit-run gravel for road construction. 

Chickasaw.—Baldwyn Brick & Tile Co. manufactured brick from 
miscellaneous clay mined near Okolona. Two gasfields, Trebloc and 
Coleville, were on natural gas. 

Clarke.—Exploratory deme resulted in the discovery of two new 
oilfields, Carmichael and West Langsdale. Development drilling 
added 15 oil wells to producing fields during the year. 

Clay.—West Point Gravel Co. produced washed sand and gravel for 
highway and building construction. The State Lime Plant Board 
produced agricultural limestone from an open pit near Cedar Bluff. 

Copiah.—The county led in the quantity and value of sand and 
gravel produced. Production of sand and gravel for highway and 
other construction purposes was reported by Traxler Gravel Co., Inc., 
Green Brothers’ Gravel Co., Inc., and Lewis Gravel Co. 

De Soto.—Memphis Stone & Gravel Co. and Weymouth Construc- 
tion Co. produced washed sand and gravel for highway and other 
construction work. 

Forrest.—Forrest County ranked second in natural-gas production. 
Development drilling added three gas wells to proved fields. Ameri- 
can Sand & Gravel Co. produced sand and gravel for highway and 
other construction purposes. The company also operated the Hatties- 
burg Brick Works, using locally mined miscellaneous clay for making 
face brick and structural] tile. Pittman Concrete & Gravel Co. pro- 
duced washed sand and gravel. 

in.—Exploratory drilling resulted in the discovery of three 
oilfields, Little Springs, Northeast Freewoods, and West Bude. 

Granada.—Chocchuma Gravel Co. started producing gravel for high- 
way and other construction in a stationary plant, 4 miles south of 
Holcomb, with a capacity of 400 cubic yards per day. 

Hancock.—Production of petroleum and natural gas remained the 
same as in 1959. Exploratory drilling was unproductive. 

Hinds.—Southern Materials Co. planned production of agricultural 
limestone from open pits 15 miles west of Jackson. The county led in 
tonnage of miscellaneous clay mined, and ranked second in value of 
sand and gravel production. Development drilling added three oil 
wells to the county’s total during the year. 

Holmes.—Hammett Gravel Co. reported production of gravel for 
highway construction. 

Itawamba.—American Colloid Co. processed locally mined bentonite 
for moldmaking in foundries and steel works. 
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Jackson.—The H. K. Porter & Co., Inc., plant at Pascagoula pro- 
duced magnesium compounds from sea water and dolomite, and com- 
pleted its first full year's operation. 

Jefferson.—The value of petroleum and natural gas produced was 18 
percent below 1959. Development drilling added one oil and two 
gas wells. (Geophysical prospecting was conducted throughout the 

ear. 

Jefferson Davis.— Production of petroleum and natural gas was 16 
percent less than in 1959. Development and exploratory well drilling 
resulted in the discovery of five gas wells and one oil well during 
the year. The county ranked fourth in gas production. 

Jones.—Laurel Brick & Tile Co., Inc., reported production of mis- 
cellaneous clay for use in manufacturing face brick. Development 
drilling opened 29 oil wells. 

Lamar.—Pontiac Eastern Corp., Purvis, reported production of sul- 
fur at its natural-gas purification plant. The county ranked fifth in 
value of petroleum production. 

Lauderdale.—Meridian Brick Co. used locally mined miscellaneous 
clay for manufacturing building brick. 

Lee.—Tupelo Brick & Tile Co. mined miscellaneous clay for manu- 
facturing building brick and other heavy clay products. 

Lincoln.—F or the second consecutive year, the county led in petro- 
leum production. Brookhaven Pressed Brick Co. produced miscel- 
laneous clay for manufacturing brick and other heavy clay products. 

Lowndes.—C & P Gravel Co., Columbus Gravel Co., Ellis Sand & 
Gravel Co., and Fleming Gravel Co. produced washed sand and gravel 
for road and building construction. Columbus Brick Co. mined 
miscellaneous clay for manufacturing building brick. Hooker Chem- 
ical Corp., Columbus, was expanding its capacity for making sodium 
chlorate. 

Marion.—The county road department mined pit-run gravel for 
maintenance and construction of county roads. An 18-percent in- 
crease was noted in petroleum and natural gas production. Develop- 
ment and exploratory drilling added six oil and five gas wells. 

Marshall.— Holly pane rick & Tile Co. and Southern Brick & 
Tile Co. mined miscellaneous clay from nearby pits for manufacturing 
building brick and other heavy clay products. 

Monroe.—American Colloid Co. and Eastern Clay Products Depart- 
ment of International Minerals & Chemical Corp. mined bentonite 
principally for moldmaking in foundries and steelworks. Filtrol 
Corp. mined and processed bentonite for filtering and decolorizing 
uses. The county ranked fifth in natural-gas production and retained 
the lead in bentonite production. 

Noxubee.—The State Lime Plant Board produced agricultural lime- 
stone from an open pit, 2 miles north of Macon. Atlas Tile & Brick 
Co. completed a new brick plant at Shuqualak. Delta Macon Brick 
Co. began constructing a face brick plant at Macon. 

Panola.—Kentucky € Tennessee Clay Co. mined ball clay for glass- 
refractory use. Hotophia Creek Gravel Co., Inc., produced sand and 
gravel for paving and structural uses. 

Pearl River.—Pearl River Clay Co. mined bentonite for use in in- 
secticides and plastic cement. illiams Gravel Co. produced washed 
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sand and gravel for general construction purposes. The production 
of petroleum and natural gas was down 2 percent from 1959. 

Perry. —Underwood Sand & Gravel Co. produced washed sand and 
gravel for building construction. 

Pike.—Exploratory drilling in Pike County resulted in the dis- 
covery of two new oilfields. Development drilling was successful; 
154 of the 167 wells drilled were productive. The county ranked third 
in value of petroleum produced. 

Pontotoc.—Pontotoc Brick Co. and W. B. Ferguson mined miscel- 
laneous clay for manufacturing building brick. 

Prentiss.—Locally mined miscellaneous clay was used by Baldwyn 
Brick & Tile Co. to make building brick. 

Rankin.—Marquette Cement Manufacturing Co. produced portland 
and masonry cements at its Brandon plant. 

Simpson.— Productive development wells furnished a 47-percent in- 
crease in petroleum and natural gas production. The county ranked 
tenth in value of petroleum and gas produced. 

Smith.—Bentonite was mined from the Burn’s pit for use in filter- 
ing and decolorizing mineral oils, vegetable oils, and animal fats. 
Sam Bass and Smith County Lime Co. started mining agricultural 
limestone from open pits near Silverana. Production of petroleum 
and natural gas remained at the 1959 level. 

Tippah. —Wyandotte Chemical Corp. and Howell Southern Prod- 
ucts, Inc., mined and processed fuller's earth. The county ranked 
second in value of clay produced. 

Tishomingo.—Tri-State Sand Co. mined and processed a sandy clay 
for moldmaking in foundries and steelworks. Southward Stone Co. 
quarried sandstone for building purposes. 

Walthall— Exploratory drilling resulted in discovery of the Ko- 
komo gasfield. Productive development wells supplied a fourfold 
increase in the total value of petroleum and natural gas produced in 
the county. 

Warren.—Mississippi Valley Portland Cement Co. produced port- 
land and masonry cements at its Redwood plant using limestone and 
calcareous marl mined locally and shell shipped from Louisiana. 
Southwest Potash Co., Division of American Metal Climax, Inc., be- 
gan constructing a plant in Vicksburg to produce potassium nitrate 
and chlorine. 

Washington.—Greenville Dredging Co. and Greenville Gravel Co. 
produced sand and gravel for structural purposes. 

Wayne.—Exploratory drilling resulted in discovery of two new oil- 
fields, el Creek by Lyle Cashion Co. and South Thompson's 
Creek by Larco Drilling Co. Development drilling added 15 oil wells 
to the proved fields. 

Wilkinson.—Exploration drilling was unproductive. 

Yazoo.—One new oilfield, Bentonia, was discovered in December by 
Humble Oil & Refining Co. Sand and gravel was produced for high- 
way and other construction purposes. 
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ALUE of Missouri's mineral production in 1960 totaled $156 

million, approximately $1 million less than in 1959. Missouri 

was the Nation's largest lead producer for the 53d consecutive 
year. Seventeen mineral commodities were produced in the State: 
Seven metals, seven nonmetals, and three mineral fuels. The five 
pana al mineral commodities, in order of value, were cement, stone, 
ead, lime, and coal. Minerals and mineral fuels came from 105 of 
the State's 114 counties in 1960, metals from 10, nonmetals from 102, 
and mineral fuels from 17 counties. 


TABLE 1.—Mineral production in Missouri’ 


1959 1969 
Mineral 
Quantity Value Quantity Value 
(thousands) (thousands) 
Barite..........-.-2eee2--.----------.------8hort tons... $3, 924 $2, 588 
Congnt....l.lcasocsense thousand 376-pound barrels. . 46, 974 42, 330 
Li AE A sues qme thousand short tons.. 6, 898 7, 207 
Coa A IE RENI ewes do.... 11, 937 12, 450 
Copper (recoverable content of ores, etc.)...short tons.. 698 
Iron ore (usable)..... thousand long tons, gross weight.. 3, 278 3, 760 
Lead (recoverable content of ores, etc.)..... short tons.. 24, 188 26, 106 
LHUeo l2 122 4222 cue eu us thousand short tons.. 15, 714 14, 701 
Natural ga3......................... million cubic feet..|............]............ 19 
Petroleum (crude)......... thousand 42-gallon barrels. . (2) (2) 
Sand and gravel.................. thousand short tons.. 11, 406 11, 601 
Silver (recoverable content of ores, etc.) 
thousand troy ounces.. 308 14 
Stóð- sociedades thousand short tons.. 38, 435 37, 878 
Zinc (recoverable content of ores, etc.)...... short tons.. 21 1 
Values of items that cannot be disclosed: Native ns- 
phalt, cobalt, gem stones, nickel, and values indi- 
cated by footnote MO ---.--..... 4 2, 289 2, 066 
Total Missouri &............ Sc ell LL c sss]. -----.--... $ 157, 189 156, 033 


" 1 ps as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 
3 Figure withheld to avoid disclosing individual company confidential data. 

3 Preliminary figure. 

* Revised figure. 

$ Total adjusted to eliminate duplicating value of clays and stone. 


1 Commodity-Industry economist, Bureau of Mines, Bartlesville, Okla. 
3 Assistant State geologist, Geol. Survey and Water Hes., Rolla, Mo. 
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The Viburnum lead project of St. J Sepa Lead Co. began producing 
during the year. Ore was hoisted through a shaft in Crawford County 
and milled in Iron County at a rate of 3,000 tons per day. Expendi- 
tures at Viburnum in 1960 totaled more than $6.5 million. Develo 
ment of the Pea Ridge iron ore project continued. At yearend, the 
service shaft had reached a depth of 2,274 feet and the main ore- 
hoisting shaft, a depth of 1,882 feet, The first ore was mined from 
a drift 1,675 feet below the collar of the service shaft. 
Exploration.—Unprecedented minerals exploration was experienced 
in Missouri in 1960 as a result of recent lead and iron ore discoveries. 
Expenditures and area tested by the exploration activities exceeded 
the totals for any previous year. Companies performing exploration 
in some capacity included: St. Joseph Lead do.; National Lead Co.; 
American Zinc, Lead & Smelting Co.; American Smelting & Refining 
Co.; Bear Creek Mining Co. (subsidia of Kennecott Copper Corp.) ; 
New Jersey Zinc Co. ; American Metal Climax, Inc.; The as le Picher 
AC and issouri-Cliffs, Inc. (subsidiary of Cleveland-Cliffs Iron 


xploration activity increased near Bunker. Mining Companies 

urchased nearly 77 acres in the Bee Fork area and 240 acres 1n the 

est Fork vicinity. Extensive drilling was done in the Midridge 
area.? 

Missouri-Cliffs, Inc., explored for iron ore in Manes ae County. 
The company began its exploration in 1959 with studies of aerial 
magnetic maps.‘ Earl Vaught started drilling on a property about 
10 miles south of Granby. The Granby area was the site of a rich ore 
deposit mined in the late 1800’s.° 

Employment.—Average employment declined 2 percent in the metal- 
mining industry and 11 percent in the nonmetal-mining industry. An 
increase of about 1 percent was noted in the coal-mining industry. 

Government Programs.—No contracts for Government participation 
in exploration projects for strategic minerals, through the program 
of the Office of Minerals Exploration (OME), were 1n effect in Mis- 
souri at the end of 1960. Final settlement was made on the contract 
with American Zinc, Lead & oe Co. for the investigation of 
copper and lead resources in Dent and Iron Counties during the year. 


TABLE 2.—Average annual employment of mining industries 


Industry 1956 1957 1958 1959 1 1960 
Metal mining so hdi is 3, 524 3,767 3, 540 8, 263 3, 195 
Nonmetal mining. .......................-. 9, 991 4, 030 3, 941 4, 286 3, 820 
Coal mining... cocoo Sees REID eASuU2ac 921 970 800 856 864 
Total rx — 8, 436 8, 767 8, 281 8, 405 7,879 
3 Revised figures. 


co Division of Employment Security, Department of Labor and Industrial Relations, State of 


3 Mining World, vol. 22, No. 9, August 1960, p. 50. 
* Mining World, vol. 22, No. 10, September 1900, p. 30. 
5 Work cited in footnote 4, p. 57. 
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REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Nonmetals supplied 71 percent of the total value of mineral 
production. 

Barite.—Missouri was the second largest barite producing orate and 
led the Nation in value of epn with $2.6 million. Barite was 
mined in Washington and Jefferson Counties and processed at grind- 
ing plants in Washington and St. Louis Counties. The output was 
used in oil-well drilling muds and chemicals. 


TABLE 3.—Barite sold or used by producers 


Year Short tons Value Year Short tons Value 
1951-55 (average).......... 318, 644 | $3,201,334 || 1958...................... 199, 268 | $2, 666, 496 
1U5B. E ES gee ee 381, 642 461,055 || 1950 .ooooooooeomnoomommoo. 296, 093 3, 923, 651 


4, , 
A AA 317, 350 3, 938, 486 || 12960.. ...................- 180, 702 2, 587, 820 


Cement.—Cement plants in St. Louis, Cape Girardeau, Jackson, and 
Ralls Counties produced 12.6 million barrels of portland cement, utiliz- 
ing an average 80 percent of total plant capacity. About 59 percent 
of the cement M ro by wet-process ana 41 percent by dry- 
po. methods. Nearly 85 percent of shipments totaling 11.9 million 

arrels were in bulk and 15 percent in bags; approximately 92 per- 
cent was transported by railroad, and the remainder by truck and 
boat. Truck shipments were reported for the first time in Missouri 
with the installation of two truck bulk-loading silos by Missouri Port- 
land Cement Co. at its Kansas City plant. All plants also produced 
masonry cement. 


TABLE 4.—Portland cement production and shipments 
(Thousand barrels and thousand dollars) 


Shipments Shipments 


Quantity} Value 


o | e emer ees | MÀ 9 ff ctr a ei | eee Rte | meee ÀÁ— | —ÁÀ———ÀM— 


10, 760 $28, 772 || 1958................ 
12, 014 36, 888 || 1959... 2... ....- 
10, 794 34,307 || 1960...............- 


Missour Change, percent Missouri| Change, percent 
(thou- (thou- 
Year sand sand 
barrels) barrels) 
1951-55 (average)... 6, 854 7, 636 
o AA 7,613 8. 825 
195] sede eee suave 6, 851 7, 654 
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TABLE 6.—Clays sold or used by producers, by kinds 
(Thousand short tons and thousand dollars) 


Value | Quan- | Value 
tity 


VNISSS 
PPPPYPp 


Clays.—Missouri ranked high in manufacture of refractories because 
of its many deposits of fire clay especially suitable for superduty re- 
fractories. Refractories were produced by Kaiser Refractories and 
Chemicals Division, Kaiser Aluminum and Chemicals Corp.; 
A. P. Green Fire Brick Co.; Harbison-Walker Refractories Co.; 
Walsh Refractories Corp.; Refractories Division, H. K. Porter Co., 
Inc.; Wellsville Fire Brick Co.; General Refractories Co.; North 
American Refractories Co.; and Corhart Refractories Co., Inc. Con- 
tractors mined most of the clay. Gilliam Mining Co., Bethlehem Co., 
and Fluetsch Bros. mined fire clay for use in horizontal zinc retorts 
in Oklahoma and Texas. Lightweight aggregate was produced from 
shale in Platte County by Carter-Waters Corp. Heavy clay products 
and cement also were made from miscellaneous clay. W. S. Dickey 
Clay Manufacturing Co. installed a new tunnel kiln at its Evens and 
Howard plant in St. Louis? Hydraulic Press Brick Co. added facil- 
ities to produce shale and fire clay brick at its plant in St. Louis County 
at & cost of $350,000. Clays were produced in 20 counties; the five 
ES were Gasconade, Kadran, Callaway, Montgomery, and St. 

uis. 

Gem Stones.—Gem varieties of agate and various other minerals were 
recovered in Missouri in 1960. 

Lime.—Lime was produced at six lime plants—two in Greene County 
and one each in Marion, Newton, St. Francois, and Ste. Genevieve 
Counties. Production of lime decreased 5 percent from 1959, and 
value decreased 6 percent. Approximately 86 percent of the lime 
was used for chemical and industrial purposes, and 14 percent for 
building and refractory uses. 

Perlite.—J. J. Brouk & Co. processed crude perlite mined in Western 
States, at its plant in St. Louis. The expanded perlite was used mainly 
as lightweight aggregate. 

Sand and Gravel.—Sand and vel was produced, chiefly from 
stream deposits, in 64 counties. Over 86 percent of total production 
was used for building and highway construction. Industrial sand was 

roduced in Franklin, Jasper, Jefferson, St. Charles, and St. Louis 
unties, These counties also led the State in total value of sand 
and gravel produced. Commercial operations furnished 94 percent 
of the total tonnage and 96 percent of the total value; the remainder 


* Brick and Clay Record, vol. 187, No. 6, December 1900, p. 28. 
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TABLE 7.—Lime sold or used by producers 
(Thousand short tons and thousand dollars) 


Total lime 
Year Quicklime | Hydrated 
lime 
Quantity Value 
NE A tessREERdUSseEuQrdaEDES 1, 009 202 1,211 $12, 054 
A A A A beacuse ELE 1, 254 227 1, 482 15, 814 
(a a opu Mq aser o das 1,172 221 1, 393 16, 475 
IUS ———— eR EN A AN 953 220 1, 173 14, 136 
rop oM O A NE ], 089 235 ], 324 15, 714 
AAA A A 1, 030 22A 1, 254 14, 701 


was Government-and-contractor output. Over 98 percent of the com- 
mercial sand and gravel was washed! Shipments of commercial pro- 
duction were 71 percent by truck, 26 percent by rail, and 3 percent by 
water or other methods. 


TABLE 8.—Sand and gravel sold or used by producers 
(Thousand short tons and thousand dollars) 


Commercial Government-and- Total 
contractor 
Year 


Quantity Value Quantity Quantity 


Stone.—Output from Missouri quarries included limestone, granite, 
marble, sandstone, and miscellaneous stone. Limestone production was 
reported from 82 counties and supplied 97 percent of the total tonnage 
and 94 percent of the total value. Crushed and dimension granite 
were produced in Iron County. Dimension marble was quarried in 
Jasper, Ste. Genevieve, and Greene Counties; crushed marble in 
Jasper, Jefferson, and Madison Counties. Sandstone was quarried in 
Shannon and Vernon Counties. Miscellaneous stone (chats) was pro- 
duced in St. Francois and Jasper Counties. Principal uses for 
crushed stone were concrete aggregate, roadstone, riprap, and agri- 
cultural stone; dimension stone was used as monumental and build- 
ing stone. Commercial producers supplied 98 percent of total 
tonnage. 

Asphaltic sandstone for road surfacing was produced in Barton 
County by Bar-Co Roc, Inc. 

Tripoli.—Tripoli was processed from Oklahoma ore by American 
Tripoli Division of The Carborundum Co. at its Seneca plant in New- 
ton County. Production was lightly less than in 1959. 

Vermiculite.—Crude vermiculite from Western States was exfoliated 
at plants in St. Louis and Jackson Counties. 
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TABLE 9.—Stone sold or used by producers, by kinds 


Granite Marble 


Short tons Value Short tons Value 
(thousands) (thousands) 


E isansa siosaia 
1057 ER EN E E E E EE 
1095S A E E. 
LUNG EA A E 
WOOO PE A 
Miscellaneous stone 3 
Short tons Value 
(thousands) 
A A ccetccesee cuss 
199) A 
O08. D —— A 


i; 769, 553 428 
WO ee EU 614, 287 


1 Excludes dimension marble. 


2 Figure withheld to avoid disclosing individual company confidential data; Included with “Total stone.” 
2 Chats; elso includes small quantity of other stone. 


METALS 


Mine Mills and Smelters.—At the beginning of 1960 five mine mills 
were operating in Southeastern Missouri—National Lead Co. Madison 
mill (Madison County), St. Joseph Lead Co. Indian Creek mill 
(Washington County), and Federal, Bonne Terre, and Leadwood 
mills (St. Francois County). The new Viburnum mill of St. Joseph 
Lead Co. began processing ore from the newly developed mine on 
July 15. The company reported that a construction program started 
at the Federal mill would eliminate tables used to produce gravity 
concentrate and convert the mill to an all-flotation operation. Also, 
flotation circuits were added to produce copper concentrate. Zinc 
flotation circuits were added at the Leadwood mill. At Herculaneum, 
St. Joseph Lead Co. smelted and refined lead. The refinery building 
was enlarged and two 250-ton kettles were installed. The silver re- 
finery was rebuilt and a third blast furnace was constructed. National 
Lead Co. refined cobalt and nickel at Fredericktown. 

Cadmium, Gallium, Germanium, and Indium.—These metals occur as 
trace elements in Missouri lead-zinc ores and were recovered from zinc 
smelter flue dusts. Since no source was designated for any of the con- 
centrate smelted in Missouri, no State of origin was assigned for these 
by-product metals. 

Cobalt and Nickel.—Cobalt and nickel were recovered from the com- 
p lead-copper-cobalt-nickel ores in Madison County by National 

ead Co. at Fredericktown. The refinery was leased from the U.S. 
Government. 

Columbium-Tantalum and Uranium.—Mallinckrodt Nuclear Corp., a 
subsidiary of Mallinckrodt Chemical Works, processed domestic 
euxenite concentrate, mostly from Idaho. The company supplied 
approximately 1,000 kilograms of 93-percent uranium oxide to the 

onsolidated Edison Co. Indian Point nuclear power plant. The 
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uranium oxide was shipped to Lynchburg, Va., mixed with thorium 
oxide, and fabricated into fuel element pellets. The company also 
received a contract from Argonne National Laboratory for 1,200 kilo- 
grams of highly enriched uranium metal (99.95-percent). Total cost 
of the two contracts was more than $34 million. 

Copper.—Copper was recovered from lead-copper ore in Madison 
County and lead ore in St. Francois County. Output was greater 
than in 1959. 

Iron Ore.—Meramec Mining Co., owned jointly by Bethlehem Steel 
Corp. and St. Joseph Lead Co., continued development of the Pea 
Ridge iron ore project At yearend the mine service shaft and main 
hoisting shaft had reached depths of 2,274 feet and 1,882 feet, re- 
spectively. The 26-mile railroad spur running from Cadet to the 
mine ind plant site was completed by Missouri Pacific Railroad Co. 
The warehouse, machine shops, and office building were completed. 
The first ore was mined from a drift 1,675 feet below the collar of the 
service shaft. The ore body was further explored by diamond core 
drilling equipment installed on the 1,675-foot level. 

The long-range drilling program undertaken jointly by American 
Zinc, Lead and Smelting Co. and Granite City Steel Co. continued. 
In the Bourbon area, where 18 holes had been drilled since 1956, the 

ossible existence of a 100-million-ton iron ore deposit was indicated. 

ngineering studies were started to bring the mine into production 
E build a 10,000-ton-per-day concentrating plant and a pelletizing 
plant.” | 

Brown-ore (limonite) and hematite-ore output increased 4 percent 
in tonnage and 15 percent in value over 1959. Production was re- 
ported from 20 mines in 7 counties. 

Iron and Steel.—In May, the Sheffield Division of Armco Steel Corp. 
shut down three open-hearth furnaces at its Kansas City plant. Ac- 
cording to the company, it was the first time in 25 years that all the 
open-hearth furnaces had been shut down because of business condi- 
tions. The electric furnace department continued to operate. The 
company Kansas City No. 1 rodmill also closed during 1960. _ 

Iron and steel scrap and pig iron were used in making castings, by 
iron and steel foundries, principally in the St. Louis and Kansas City 
areas. 

Lead.—Mine production of recoverable lead totaled 111,948 tons— 
45 percent of the U.S. production. For the third consecutive year, no 
lead was produced in Sut Missouri. The price of lead was 
12 cents per pound (New York) from January 1 until December 13, 
then dropped to 11 cents through December 31. The new lead-mining 
property of St. Joseph Lead Co. at Viburnum started production on 
July 15. Ore was hoisted through Shaft No. 27 in Crawford County. 
Work continued on Shaft No. 28 at the mill site in Iron County. The 
milling rate was 3,000 tons per day. Only preliminary work was done 
on Shaft No. 29 in Washington County. When the three shafts are 
operational, the milling rate will be increased to 6,000 tons per day. 
The company provided complete community facilities at the Viburnum 
townsite near the mill. Company expenditures in 1960 exceeded $0.5 
million. 


1 Mining World, vol. 23, No. 1, January 1901, p. 51. 


580 MINERALS YEARBOOK, 1960 


TABLE 10.—Ferrous scrap and pig iron consumption 
(Short tons) 


Year Total scrap 


and pig iron 


PD P ————Á———— Á————Á—— 1, 085, 588 
jr peer ——— —Á—————— —— ]. 023, 198 
ji — —————————— —— «RÁ 032, 488 
A ati eda nei iniae 116. 673 
1960- —— A — — — 872, 460 


TABLE 11.—Mine production of silver, copper, lead, and zinc, in terms of 
recoverable metals 


Material sold or treated Silver 
Mines 
Year pro- 
ducing | Crude ore | Old tailing Troy Value 
(short tous)|(short tons)| ounces |(thousands) 

1951-55 (average)...].......... 6,726,993 | 1,586,710 336, 646 $305 
1058: .5  cbuishoss 19 6, 996, 696 1, 223, 575 295, 111 267 
1957- 222 cece ese 16 | 6,874,008 | 1,271,684 183, 427 166 
e lincl oe eme 9| 5,945,836 479, 916 25, 917 227 
IO osa ados 4 5rd A EA 339, 760 308 
100022 occcees tose: 5 5, 897, 813 |...........- 15, 594 14 

Lead Zinc 

Total value 
(thousands) 
Short tons Value Short tons Value 
(thousands) (thousands) 

1951-85 (average)................ 125, 901 $37, 819 9, 025 $2, 669 $42, 033 
IO ces ds de 123, 783 38, 868 4, 380 1, 200 41, 942 
AAA A A A 126, 345 36, 135 2, 951 684 37. 951 
1058 2: A 113, 123 26, 471 362 74 27, 524 
A Zee dede E 105, 165 24, 188 92 21 25, 171 
196]... 5 oe EE 111, 948 20, 196 2, 821 723 27, 636 


TABLE 12.—Mine production of silver, copper, lead, and zinc in 1960, by classes 
of ore or other source materlal, in terms of recoverable metals 


Materlal 
sold or Silver Copper | Lead (short| Zinc (short 
Source min treated (troy (short ) tons) 
(short ounces) tons) 
tons) 


Lead ore !..................... 5, 897, 813 15, 594 1, 087 2, 821 


1 Includes lead-copper ore from one mine. 
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TABLE 13.—Mine production of lead and zinc in southeastern and central 
Missouri, in terms of concentrate and recoverable metals! 


Recoverable metal content 3 
Lead concentrate Zine concentrate 


(galena) (sphalerite) 
Lead Zinc 
Year 

Short Value Short Value Short Value Short Value 

tons (thou- tons (thou- tons (thou- tons (thou- 

sands)? sands) sands) sands) 

1951-55 (average)....| 179,996 | $30,068 5, 825 $535 | 124,213 | $37,277 3, 286 

1955. cio 174, 131 33, 266 6, 184 542 123, 395 38, 746 3, 345 917 
19825 seore cca oes 179, 312 31, 597 5, 903 448 126, 323 36, 128 2, 866 665 
A occ eons 159, 068 23,015 770 41 113, 123 26, 471 382 74 
SO cee occ sec cee 146, 765 21, 698 26 12 195, 165 24, 188 92 21 
LOGO cia aia 155, 781 23, 105 5, 002 446 | 111,948 26, 196 2, 821 728 


1 Based on southeastern and central Missouri ore ''dirt'' and old tailing treated at mills. 

3 In calculating metal content of ores from assays, allowance has been made for smelting losses. In com- 
paring values of concentrate “ore” and metal, value for concentrate is that received by producer, whereas 
value of lead and zinc is calculated from average price for all grades. 

3 Values are arbitrary because part of lead concentrate is smelted by producer. 


TABLE 14.—Mine production of lead and zinc in southwestern Missouri, in terms 
of concentrate and recoverable metals * 


Recoverable metal content 3 
He one trate Zinc concentrate 


na) (sphalerite) 
Year Lead Zine 
Short tons| Value [Short tons| Value [Short tons} Value [Short tons| Value 
1051-55 (average).... 2,170 | $458, 031 10, 612 $1, 768, 940 
AA SA 4 102, 096 1, 862 283 


SUMMORUM 5, 570 161 


1 Based on southwestern Missouri ore “dirt” and old tailing treated at mills. 

3 In calculating metal content of ores from assays, allowance has been made for smelting losses. In com- 
paring values of concentrate “ore” and metal, value for concentrate is that received by producer, whereas 
value of lead and zinc is calculated from average price for all grades. 


TABLE 15.—Tenor of lead and zinc ore, old tailing, and slimes milled and 
concentrate produced, by district 


Southeastern! M issourl 
1959 1960 

Concentrate production: 

7 A xu were A E short tons.. 146, 765 155, 781 

TINO NAAA A E COR DER E A A do.... 206 5, 602 
Concentrate obtained from: 

DOGG A A IS EDI A Uu Rr Et NO a M CE percent.. 2. 63 2. 64 

VA N AN SIE A E EE E E O E A E E E A E E E do.... 0. 004 0. 094 
Metal content of ore:! 

Lead A A ea a A A nit C QM Li qr EE do.... 1. 89 1. 90 

AN ees ea eh a A LO matar 0...- 0. 002 0. 05 
Average lead content of galena concentrate_.........-.-...-.-.-.---------- do.... 73. 12 73. 33 
Average zinc content of sphalerite concentrate_..............-...--..------ do.... 49. 51 55. 94 
Average value per ton: 

Galena concentrate... cll - ce clle c cec c c cce c eee eec eee sacre see eee eee $147.84 $148.31 

Sphalerite concentrate........ LL Lll LLL LL ell ll LLL ee een ne eee eee $56. 68 $79. 61 

Total material milled................................-........- short tons..| 5, 573, 517 5, 897, 813 


1 Figures represent metal content of crude ore only as recovered in the concentrate; data on talling/losses 
not avajlable. 
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TABLE 16.—Mine production of silver, copper, lead, and zinc in 1960 by months, 
in terms of recoverable metals 


Silver Copper Lead Zine 
Month (troy (short (short (short 

ounces) tons) tons) tons) 
JEnUSty ooltcenss va eve sisxexiskcaudesEewbeXxUeRdQcsanut 14, 559 117 8, 724 51 
ri AAN A A 159 125 9, 481 44 
Mathi see ct bh coi das 80 106 10,822 |...-........ 
IO A A AR RECTE EE 79 107 9, 392 144 
MA loa gn 84 9, 189 102 
VG ose de cc er oe e eee eee ele te oe 159 107 9, 429 37 
JU cree ia 159 83 8, 094 512 
MA A A 159 98 9, 793 668 
STA Ot gd o e dee oc wt O A 160 105 9, 047 557 
o A a EE Dee A de cree AAA 51 9, 329 235 
do A A i eue mdr ae d 52 9, 325 234 
as ARA teers oot aaea 52 9, 330 237 

Total 

190024. 2020 II eck E ceo c2s 15, 594 1, 087 111, 948 2, 821 
¡PP IN Su eee A ied 4 339, 760 1,065 105, 165 92 


TABLE 17.—Quoted prices of 60-percent zinc concentrate and 80-percent lead 
concentrate at Joplin, Mo., in 1960 


Zinc concentrate Lead concentrate 
Period Price per Period Price per 
short ton short ton 
Jan. 1-Jan. iii di $76.00 | Jan. 1- Nov. 7..............--...--..-- $141. 72 
Jan. 8-Dec. IQ A RETE 80.00 | Nov. 8-Dec. 18........................ 139. 56 
Dec. 13- Dec. 18........-.............-. 76.00 | Dec. 19- Dec. 31. ...................... 125.16 
Dec. 19- Dec. 31........................ 72.00 


Source: E&MJ Metal and Mineral Markets. 


Silver.—Silver recovery decreased substantially because of less de- 
mand for desilverized lead. As a result, only pig lead was produced 
at the Herculaneum smelter of St. Joseph Lead Co. Lead and lead- 
copper ores in Madison and St. Francois Counties contain silver. 

Silicon.—Monsanto Chemical Co. began producing ultrapure silicon 
De for electronics use at its plant near St. Charles in St. Charles 

ounty. 

Zine Production of recoverable zinc increased after declining for 
7 consecutive years. Output was reported from St. Francois and 
Washington Counties. The price of Prime Western slab zinc was 
1915 cents per pound (East St. Louis) on January 1, rose to 13 cents 
January 8, dropped to 1214 cents December 13, and was 12 cents from 
December 19 to yearend. 

No zinc was produced in the Southwestern Missouri part of the Tri- 
State district for the third consecutive year. (Details of Tri-State 
activity are given in the Oklahoma chapter.) 


MINERAL FUELS 


Coal.— Bituminous coal was mined in 15 counties; more than 1,000 
tons each was reported from 33 mines. Ten underground mines in 
tive counties PU 3 percent of the State total coal tonnage and 5 
percent of total value. All underground production was cut by ma- 
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chines; 81 percent was power drilled. Strip-mine production, reported 
from 23 mines in 12 counties, supplied 97 percent of total tonnage and 
96 percent of total value. Overburden excavated in 1960, totaling 
nearly 46 million cubic yards, averaged 17 cubic yards for each ton of 
coal strip mined. At 8 mines, 66 percent of total coal tonnage was 
mechanically cleaned, and at 10 mines over 37 percent of total tonnage 
was crushed. Seven percent of the coal at six mines was oil treated. 


TABLE 18.—Coal production 
(Thousand short tons and thousand dollars) 


Year Quantity Year Quantity Value 
1951-55 (average). ........ 1058 o sorodne 2, 592 $11,111 
VAE, i SE A 19059 c ooeencecze s teeses 2, 748 11, 937 
EA Locis oa E EPOR T 2, 890 12, 450 


Petroleum.—Crude petroleum was recovered near St. Louis and 
near Tarkio in Atchison County. Quantity and value approximated 
that for 1959. Continental Oil Co. began work on a petroleum ter- 
minal at Bethany in July. The terminal, which will have a capacity 
of 70,000 barrels of gasoline and fuel oil, will be owned jointly by 
Continental, D-X Sunray Oil Co., and Skelly Oil Co. The plant 
will have four storage tanks for two grades of gasoline and two grades 
of fuel oil, and truck loading facilities. Petroleum products will 
come from Oklahoma. The strike at the Sugar Creek refinery of 
Standard Oil Co. (Ind.) at Kansas City involving more than 700 
workers, that began in July 1959, ended in March. 


REVIEW BY COUNTIES 


Mineral production was reported in 105 of the 114 counties; 21 
counties reported production valued at $1 million or more. Five 
counties—St. Louis, St. Francois, Ste. Genevieve, Cape Girardeau, 
and Jackson—contributed 58 percent of the total mineral-production 
value. No output was reported in Carroll, Chariton, Holt, Mississippi, 
New Madrid, Schuyler, Scotland, Scott, and Webster Counties. 

Adair.—Coal was mined underground by Billy Creek Coal Co., Inc., 
and Blacksmith Coal Co., Inc. Bailey Limestone Co., Inc., crushed 
limestone for concrete aggregate, roadstone, and agricultural stone. 

Andrew.—George W. Kerford Quarry Co. and the U.S. Army Corps 
of Engineers quarried and crushed limestone for riprap for the banks 
of the Missouri River. 

Atchison.— Petroleum was recovered near Tarkio. 

Audrain.—A udrain County, second in clay production for the sixth 
consecutive year, reported output of fire clay for refractories. Fire 
clay was mined by Kaiser Refractories & Chemicals Division, Kaiser 
Aluminum & Chemical Corp.; A. P. Green Fire Brick Co.; Walsh 
Refractories Corp.; Harbison-Walker Refractories Co.; North Amer- 
ican Refractories Co.; and Wellsville Fire Brick Co. Limestone was 
quarried and crushed for concrete aggregate, roadstone, and agricul- 
tural stone by Molino Lime Co. 
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TABLE 19.—Value of mineral production in Missouri, by counties' 


Coal, asphaltic sandstone, stone. 

Stone, sand and gravel. 

Stone, sand and gravel. 

Sand and gravel. 

Stone, clays, sand and gravel. 

Sand and gravel, stone, 

Sand and gravel, clays. 

Stone, 

Coal ir stone, sand and gravel. 
grav 


Stone, sand and gravel. 
Stone, coal. 
Stone. 


Do. 
Sand and gravel, stone. 
Stone, sand and vel. 
Lead, clays, sand and gravel 
Stone, coal. 
Sand and gravel. 
Stone, sand and gravel. 
Stone. 
Sand and gravel. 

Do. 


Do. 
Sand and gravel, stone, clays. 
Clays, stone. 
Stone, sand and vel. 
Lime, stone, sand and gravel. 
Stone. 
Stone, coal. 
Coal, stone. 
Stone, sand and gravel. 
Do. 
Iron ore. 
Stone. 
Cement, stone, sand and gravel, clays. 
Stone, sand and gravel. 
Sand and gravel, stone, barite. 
Stone. 


Do. 
Sand and gravel, stone. 
Sand and gravel, stone, coal. 
Stone, 
Sand and gravel, stone. 
Stone, —-— and gravel, clays. 
Stone, coal 
Bine sand and gravel, clays. 


Lead, cobalt, nickel, copper, stone, silver. 
Clays, stone. 

Stone, lime. 

Sand and gravel, 

Stone, 

Stone, aic and gravel. 


SAN stone, sand and gravel, 


Sand id gravel, stone. 

Lime, stone. 

Stone, sand and gravel. 

Iron ore, stone, sand and gravel. 
Clays, sand and gravel. 

x me gravel. 


Sand d gravel, stone. 

Stone, sand and gravel. 

Clays, stone, sand and gravel. 
Stone, sand and gravel. 
Btone, clays. 

Stone, sand and gravel. 

Band and gravel. 


See footnotes at end of table. 


Been Google 
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TABLE 19.—Value of mineral production in Missouri, by counties '—Continued 


County 1959 Minerals produced in 1960 in order of value 

IST IA $433, 319 Coal. 
Ralls ocaso curs sence 6, 949, 143 Cement, stone, coal, sand and gravel. 
Randolph................. 2, 550, 130 Coal, stone. 

—— mte 325, 609 Stone. 
Reynolds. ...............- (2) Sand and gravel. 
Ripley A 54, 377 Sand and gravel, fron ore. 
St. Charles..........----- 1, 124, 759 Stone, sand and gravel. 
St. Cll. cues ER 1, 311, 591 Coal, stone, sand and gravel. 
St. Francois. ............. 25, 461, 065 Lead, iron ore, lime, stone, zinc, copper. 
Ste. Genevieve............ 13, 411, 804 Lime, stone, sand and gravel. 
St. li...nconussecuctsur 30, 712, 897 Cement, sand and gravel, stone, clays, petroleum. 
SANG. AA wee UE 487, 987 Btone. 
Bechuyler.....--2--2.2------ 50, 000 

CO aes (3) 
Shannon.................. 533, 500 Iron ore, stone, sand and gravel. 
A 2 Stone. 
Stoddard. ................ 202, 474 Sand and gravel. 
Stones. se eee seo ) Stone, sand and gravel. 
Sullivan ...--------------- (2) Stone. 
Pe sccscnceccdeetsccses (2) Do. 
Terns outese2c see eecceens 150, 879 Stone, sand and gravel. 
Vernon- ..---------0-----0 450, 966 Coal, stone, sand and gravel. 
WalTCOD .oecocaconcraarinss 353, 172 Clays, stone, sand and gravel. 
Washington. ............. 7, 299, 826 Lead, barite, zinc, sand and gravel. 
BYNG cunas ad Das die 370, 199 Stone, sand and gravel, iron ore. 
MOLIS oL Aue ses eeu (2) Stone. 
Wright.cecconsceusccceus 116, 575 63, 633 Do. 
Undistributed. ........... 7,345, 596 9, 549, 972 
' Total... disce prec 3157,189,000 | 156, 033, 000 


1 Counties not listed because no production was reported in 1959 or 1960: Carroll, Chariton, Holt, Missis- 
sippi, New Madrid, Scotland, and Webster. . 
or withheld to avoid disclosing individual company confidential data; included with ‘‘Undis- 

uted.” 

3 Revised figure. 


Barton.—Clemens Coal Co. and Jones Coal Co. strip mined coal. 
Bar-Co Roc, Inc., produced asphaltic sandstone for use on roads. 
Limestone was quarried and crushed for concrete aggregate, road- 
stone, agstone, and riprap by John J. Stark. 

Bates.—Limestone was quarried and crushed for concrete aggregate, 
roadstone, agricultural stone, and riprap by Alvis Limestone & Con- 
crete Products, Inc., and Frank Underwood: Coal was strip mined 
aa Coal Co. Building gravel was produced by Clyde S. 

iller. 

Benton.—Trager Quarries, Inc., produced crushed limestone for con- 
crete aggregate and roadstone. J. C. Orender obtained gravel for 
paving from deposits in the county. Missouri State Highway De- 
partment contracted for paving gravel. 

Boone.—Limestone was quarried and crushed for concrete aggregate, 
roadstone, agstone, and riprap by Adrian Materials Co., N. R. Gar- 
rett, Boone Que, Inc., Central Stone Co., and U.S. Army Corps of 
Engineers. Sand and gravel was produced by Columbia Sand £ 
Towing Co. and Columbia Special Road District. Columbia Brick & 
Tile Co. mined shale and fire clay for heavy clay products. 

Buchanan.—Pioneer Sand Co. produced building, paving, and rail- 
road ballast sand. Limestone was quarried and crushed for concrete 
aggregate, roadstone, agricultural stone, and riprap by Everett 
Quarries, Inc., L. S. Stafford, and U.S. Army Corps of Engineers. 

Butler— Kittredge Sand € Gravel Co., Grobe & Sons, and the Mis- 
souri State Highway Department obtained sand and gravel for build- 


615029—61— —538 
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ing, paving, and other uses. Clay for pottery was mined by Ozark 
Development Co. 
Caldwell.—Limestone was quarried and crushed for concrete aggre- 
ate, roadstone, and agstone by Farmers Rock & Lime Co., Everett 
Ouse: Inc., and Kingston Stone Co. 

Callaway.—The county ranked third in clay output and fourth in 
coal production. Producers of fire clay for use in refractories 1n- 
cluded Harbison-Walker Refractories Co., Walsh Refractories Corp., 
Clayton & Crawson, Kaiser Refractories & Chemicals Division, Kaiser 
Aluminum & Chemical Corp., A. P. Green Fire Brick Co., and Re- 
fractories Division, H. K. Porter Co., Inc. Mariott-Reed Coal Co. 
strip mined coal. Limestone was quarried and crushed by Auxvasse 
Stone & Gravel Co., Callaway Rock Quarry, and Sulgrove Mining 
& Quarry Co. for concrete aggregate, roadstone, agstone, riprap, 
and railroad ballast. Missouri State Highway Department contracted 
for paving gravel. 

Cape Girardeau.—Cape Girardeau County ranked fourth in value of 
mineral production and sixth in stone production. Marquette Cement 
Manufacturing Co. quarried limestone and clay for portland and 
masonry cements. During the year improved river-barge cement- 
loading facilities were completed. The Federal Materials Co., Inc., 
Farmers Limestone Co., and Jackson Limestone Quarry produced 
crushed limestone for concrete aggregate, roadstone, agstone, and 
riprap. Cape Girardeau Sand Co. produced building sand and Eddie 
Erlbacher Materials Co. produced paving gravel. Kasten Clay 
Products, Inc., and Ceramo Co., Inc., mined common red clay for 
brick, pottery, and stoneware. 

Carter.—Brown iron ore was shipped from Carter County to steel 
mills in Alabama. Missouri State Highway Department obtained 
paving gravel from local deposits. 

Cass.—Hackler & Limpus Quarry, Emmet Brosnahan Rock Co., 
Marino & Hoover Crushed Rock Co., Deitz Hill Development Co., 
and S & W Quarries quarried and crushed limestone for concrete 
aggregate, roadstone, and agstone. Miscellaneous clay for brick and 
tile was mined by United Brick & Tile Co. 

Cedar.—Limestone was quarried and crushed for concrete ag, te, 
roadstone, and agstone by Alvis Limestone & Concrete Products, Inc., 
and Freeto Construction Co. 

Christian.—Joe Howard quarried and crushed limestone for concrete 
aggregate, roadstone, and agstone. Missouri State Highway Depart- 
ment contracted for paving gravel. 

Clark.—Limestone was quarried and crushed for concrete aggregate, 
roadstone, agstone, and riprap by Baker OMNE Co. and Brooks 
Quarry, Inc. Coal was strip mined by Hamlin Bros. Coal Co. 

Clay.—The county ranked fourth in value of stone production. 
Limestone was crushed usu for concrete aggregate, roadstone, and 
riprap. Producers included Kansas City Quarries Co., Midwest Pre- 
cote Co., J. H. Oldham Stone Co., Everett Quarries, Inc., and the 
Clay County Highway Department. 

Clinton Lomestone was quarried and crushed for concrete aggre- 
gate, roadstone, agstone, and riprap by Everett Quarries, Inc. 
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Cole.—Sand and gravel, mined near the Osage and Missouri Rive 
was used mainly for building and paving. Producers include 
Leonard Barnhart, Jefferson City Sand Co., Elam Construction Co., 
Inc., and the Cole County Highway Department. Crushed limestone 
for use as riprap was fodad by the U.S. Army Corps of Engineers. 

Cooper.—Hall & Riley Quarries & Construction Co., W. J. Menefee 
Construction Co., Castle Bros. Quarry Co., and the U.S. Army Corps 
of Engineers quarried and crushed limestone for concrete aggregate, 
roadstone, agstone, and riprap. Sand and gravel for building and 
paving was obtained by Missouri River Sand & Gravel Co. 

Crawford.—The first lead ore was mined from Shaft No. 27 of the 
Viburnum operation of St. Joseph Lead Co. and milled in Iron 
County. A. P. Green Fire Brick Co., Dillon Bros., Walsh Refrac- 
tories Corp., and Refractories Division, H. K. Porter Co., Inc., 
mined fire clay for refractories. Missouri State Highway Depart- 
ment contracted for paving gravel. 

Dade.—Lockwood Rock Peducts quarried and crushed limestone 
for concrete aggregate and roadstone. Tyler & Claypool Coal Co. 
strip mined coal in the county. 

Daviess.—Limestone was quarried and crushed for concrete aggro- 
gate, roadstone, and agstone by Snyder Quarries. Sand for building 
use was obtained by Bethany Falls Transit Mixed Concrete Co. 

De Kalb.—Limestone for concrete aggregate, roadstone, agstone, and 
riprap was produced by Everett Quarries, Inc. 

Douglas. —Paving gravel was obtained from local deposits by Welton 
& Gray Gravel Co. Missouri State Highway Department obtained 
gravel for paving. 

Franklin. —Franklin County ranked fourth in value of sand and 
gravel produced. Sand and gravel, used mainly for building and 

aving, was produced by Pacific Pebbles, Inc., St. Louis Material & 
UPPI 2 eramec Aggregates, Inc., Washington Sand Co., Clif- 
for wert, and the Missouri State Highway Department. A small 
quantity was used for grinding and polishing. Crushed limestone 
and dolomite were produced for concrete aggregate, roadstone, ag- 
stone, and PE by George P. Dawson, Inc., Oliver L. Taetz Co., 
Inc, J. E. McKeever, Edwin Bebermeyer, Tourville Limestone 
Quarry, and Porter Dewitt. Fire clay for refractories was mined 
by Kaiser Refractories & Chemicals Division, Kaiser Aluminum & 
Chemical Corp. Thacher & Hoer Mining Co. and Refractories 
Division, H. K. Porter Co., Inc. 

Gasconade.—Gasconade County continued to lead in clay output. 
Eight refractories manufacturers used burley, flint, and diaspore fire 
clays. General Chemical Division of Allied Chemical Corp. mined 
fire clay for chemical uses. Limestone was quarried and crushed by 
Oliver L. Taetz Co., Inc., for concrete aggre ate and roadstone. 

Gentry.—Albany Gravel Co., Inc., crushed limestone for concrete 
aggregate, roadstone, and agstone and produced gravel for paving. 

Greene.—Greene County ranked third in value of lime production 
and seventh in value of stone production. Ash Grove Lime & Port- 
land Cement Co. quarried limestone at its Galloway and Springfield 
quarries for use in making lime and for concrete aggregate, road- 
stone, and soil conditioner. Other limestone producers included 
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Griesemer Stone Co., Graystone Quarry Co., and Concrete Co. of 
Springfield. Carthage Marble Co. prepared dimension marble at 
its quarry. Sand and gravel was obtained for paving by G. B. Mason 
and Fair Grove Sand Co. 

Grundy.—Jay Wilcox Limestone Quarry Co., E. E. Trenary, and 
Trager Quarries, Inc., quarried and crushed limestone for concrete 
aggregate, roadstone, agstone, and riprap. 

Harrison.—L. W. Hayes, Inc., and Davis-Snyder Quarries, Inc., 
crushed limestone for concrete aggregate, roadstone, and tone. 
Coal was mined underground in Harrison County by New Black Dia- 
mond Coal Co. Construction was started on a petroleum terminal at 
Bethany, to be owned jointly by Continental Oil Co., D-X Sunray 
Oil Co., and Skelly Oil Co. The terminal will have a capacity of 
70,000 barrels of gasoline and fuel oil with four storage tanks, two 
for gasoline and two for fuel oil. 

Henry.—Henry County continued to lead in coal production; six 
strip mines produced over 1,000 tons each. Producers included Pea- 
body Coal Co., Redding Coal Co., Bud Jones Coal Co., Madole Bros. 
Coal Co., and W. & W. Coal Co. Williams Rock Co., Inc., Davis 
Rock Co., and O. A. Knisely quarried and crushed limestone for con- 
crete aggregate, roadstone, and agstone. 

Howard.—Glasgow Quarries and the U.S. Army Corps of Engineers 
produced crushed limestone for concrete aggregate, riprap, and ag- 
stone. Sand for paving uses was produced by Glasgow Sand Co. 

Howell. —Howell County ranked third in iron-ore production. 
Shook & Fletcher Supply Co., Howard Construction Co., Four Min- 
ing Co., Lane & Essex, and Riggs & Morrison mined brown iron ore. 

Iron.—Crushed granite for riprap and dimension granite for build- 
ing and monumental purposes were produced by Heyward Granite 
Co. Dolomite was quarried for agstone by Duncan Bros., Inc. The 
Viburnum lead mill of St. Joseph Lead Co. began o during 
the year at 3,000-tons-per-day capacity. Development of Shaft No. 
28 at the millsite continued. 

Jackson.— Jackson County ranked second in value of stone produc- 
tion, third in cement and sand and gravel, and fifth in total minerals. 
Limestone was crushed at 10 quarries for concrete aggregate, road- 
stone, riprap, and agstone. Leading producers were Beyer Crushed 
Rock Co., Union Quarries, Union Construction Co., Stewart Sand & 
Material Co., and Kansas City Quarries Co. Dimension limestone 
was produced by Gerald Hodgins Quarry, Charles Rove Rock Quar- 
ry, and George & Clark Stone Contractors. Limestone and shale for 
manufacturing portland and masonry cements were quarried near In- 
dependence by Missouri Portland Cement Co. Kansas City Quarries 
Co. and Stewart Sand & Material Co. produced sand and gravel main- 
ly for building and paving purposes. United Brick & Tile Co. mined 
miscellaneous clay for heavy clay products. The Zonolite Co. plant 
in Jackson County exfoliated vermiculite from Montana. Standard 
Oil Co. (Ind.) produced heptene concentrate and sodium cresylate 
at its petrochemical plant at Sugar Creek, using petroleum fractions 
as raw material. 
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Jasper.—The county ranked fifth in value of stone and seventh in 
value of sand and gravel production. Carthage Marble Corp. quar- 
ried marble for use as rough building stone, dressed building stone, 
and dressed monumental stone; the company also produced crushed 
stone. Crushed limestone was produced by Independent Gravel Co., 
Carthage Crushed Limestone Co., and Freeto Construction Co. for 
concrete aggregate, roadstone, agstone, and other purposes. Miscel- 
laneous stone (chats) was produced by American Zinc, Lead and 
Smelting Co. and Independent Gravel Co. Blast sand, grinding and 
polishing sand, building and paving gravel, and railroad ballast 
me were produced by Independent Gravel Co. Solar Nitrogen 

hemicals, Inc., began constructing a $15 million plant to manufac- 
ture anhydrous ammonia, urea, and related products, adjacent to the 
uda plant of Atlas Powder Co. near Joplin. Solar was a joint 
subsidiary of Atlas Powder Co. and Standard Oil Co. (Ohio). 

Jefferson.—Jefferson County continued to rank second in value of 
sand and gravel produced. High-purity silica sand, used in plate 

lass and for molding, grinding, and polishing, was produced by 

ittsburgh Plate Glass Co, Aubuchon Silica Mining Division of 
Portage-Manley Sand Co., and Masters Bros. Silica Sand Co.  Build- 
ing sand and gravel was produced by Monarch Building Materials 
Corp. and Ficken Material Co. Jefferson County Highway Depart- 
ment contracted for paving gravel. Marble Products Co. of Georgia 
crushed stone for use as an aggregate in terrazzo. Paul H. Guidicy 
produced crushed and dimension limestone. Leading producers of 
crushed limestone were Bussen Quarries, Inc., Vigus Quarries, Inc., 
Kitson Bros. Quarry, and Henry Trautman. Crudo barite was mined 
by Postlewait Mining Co. Ammonia, ammonium nitrate, nitric acid, 
and ammonia solutions were manufactured by Armour Agricultural 
Chemical Co., Nitrogen Division, at its Crystal City plant. Dow 
Chemical Co. produced polystyrene and styrofoam at its Pevely 
plant, using styrene as raw material  Mallinckrodt Nuclear Corp. 
operated its nuclear fuel production center at Hematite. 

Knox.—Knox County Stone Co., Inc., and McSorley Lime $ Rock 
Co., Inc., quarried and crushed limestone for concrete aggregate, 
roadstone, riprap, agstone, and other uses. 

Lafayette.—Sand for building and paving was obtained by Glasgow 
Sand Co. and Raymond Drivers Sand Co. Red Stone Co. and Deitz 
Hill Development Co. quarried and crushed limestone for concrete 
aggregate, roadstone, and riprap. Coal was mined underground by 
F W. Goodloe Coal Co., Earl Ashford Coal Co., and Jones Coal Co. 

Lewis—Lewis County ranked sixth in value of sand and gravel 
production. Missouri Gravel Co. produced paving sand and gravel 
near LaGrange. Missouri Gravel Čo. and Hamill Lime Co. produced 
crushed limestone for concrete aggregate, roadstone, agstone, and 
railroad ballast. 

Lincoln.—Limestone was quarried and crushed for concrete aggre- 
te, roadstone, and agstone by Watson Quarry and Gessman Quarry. 
ssouri State Highway Department contracted for paving gravel. 
Lee Roberts produced fill sand and gravel and paving gravel. Fire 
clay for refractories was mined by Harbison-Walker Refractories Co. 
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Linn. —Limestone was quarried and crushed for concrete 
roadstone, and agstone by Bailey Limestone Co. Sayre Coal Co. strip 
mined coal. 

Livingston.—Cooper Contracting Co., Farmers Rock £ Lime, Inc 
Trager Quarries, Inc., and Fred McVey Quarry quarried and crushed 
limestone for concrete aggregate, roadstone, agstone, and riprap. 
Cooley Gravel Co. produced building, paving, railroad ballast, and 
fill sand. Sampsel Gravel Co. produced paving gravel. Midland 
Brick & Tile Co. mined miscellaneous clay for use in brick and tile. 

Madison.—Ores containing lead, copper, silver, cobalt, nickel, and 
iron were mined at the Madison mine of National Lead Co. near 
Fredericktown. At the refinery near Fredericktown, cobalt and nickel 
were recovered from iron rejects of the lead-copper circuit of the 
Madison mill. Marble Products Co. of Georgia crushed stone for use 
as an aggregate in terrazzo. 

Maries.—Maries County ranked eighth in value of clay production. 
Refractories Division, H. K. Porter Uo: Inc., A. P. Green Fire Brick 
Co., and Harbison-Walker Refractories Co., mined diaspore, burley, 
and fire clays for refractories. Crushed limestone for concrete aggre- 
gate, roadstone, and agstone was produced by Smith Quarries. 

Marion.—Marblehead Lime Co. quarried limestone near Hannibal for 
quicklime and hydrated lime; limestone also was produced for use 
as asphalt filler and mineral food. S. D. Fessenden & Sons crushed 
limestone for agricultural purposes. 

Mercer.—T win State Quarries, Inc., and Wilcox Quarries quarried 
and crushed limestone for concrete aggregate, roadstone, agstone, and 


riprap. 

Miller.—Eldon Quarry Co. crushed limestone for concrete aggregate, 
roadstone, and agstone. Gravel was obtained from local deposits by 
C. W. Roweth Co. and the Missouri State Highway Department. 

Moniteau.—Limestone was quarried and crushed by Moniteau Coun 
Agricultural Association, Inc., for concrete aggregate, roadstone, an 
agstone. U.S. Army Corps of Engineers obtained erushed limestone 
for riprap. Missouri State Highway Department contracted for 
paving gravel. 

Monroe.—Gilliam Mining Co., Bethlehem Co., and Fluetsch Bros. 
mined fire clay for use in horizontal zinc retorts and condensers. Fire 
clay for refractories was mined by Walsh Refractories Corp. Hamil- 
ton Lime Co., Central Stone Co., and Wilkerson Bros. quarried and 
crushed limestone for concrete aggregate, roadstone, agstone, and 
riprap. Gravel was obtained locally by Wilkerson Bros. and the 

issouri State Highway Department. 

Montgomery.—Montgomery County ranked fourth in value of clay 

roduction. Fire clay for refractories was mined by six companies. 

cClain Lime Quarry crushed limestone for concrete aggregate, road- 
stone, and agstone. Two Rivers Sand & Gravel Co. p uced sand 
and gravel ply for paving. 

Newton.—Quicklime and hydrated lime were manufactured by The 
Southwest Lime Co. using limestone quarried locally; limestone was 
sold for concrete aggregate, roadstone, agstone, and riprap. Ameri- 
can Tripoli Division of The Carborundum Co. processed tripoli for 
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polishing and buffing compounds at its Seneca plant from crude ma- 
terial mined in Ottawa County, Okla. 

Nodaway.—Dillon Stone Co. quarried and crushed limestone for con- 
crete aggregate, roadstone, and agstone. Earl Wilson Sand Co. 
dredged sand and gravel mainly for building and paving purposes. 

ee County ranked fourth in value of iron-ore output. 
Miller & Reynolds, Plateau Iron Ore Corp., and Midwest Mining Co. 
mined brown iron ore from open pits. ‘Tamestons was quarried and 
crushed for use as soil conditioner by O. O. Mainprize. Missouri 
State Highway Department obtained paving gravel locally. 

Osage.—The county ranked sixth in value of clays produced. Fire, 
diaspore, and burley clays were mined for use in manufacturing re- 
fractories. Producers included A. P. Green Fire Brick Co., North 
American Refractories Co., Kaiser Refractories & Chemicals Division, 
Kaiser Aluminum & Chemical Corp., and Walsh Refractories Corp. 
Paving gravel was obtained by Osage County Highway Department 
and Missouri State Highway Department. 

Perry.—Gibbar Bros. crushed limestone for concrete aggregate, road- 
stone, and agstone, and produced gravel for building purposes. 

Pettis.—Howard Construction Co. and W. J. Menefee Construction 
Co. quarried and crushed limestone for concrete aggregate and road- 
erone Missouri State Highway Department contracted for paving 

avel. 

Phelps.—A. P. Green Fire Brick Co., Dillon Bros., and Refractories 
Division, H. K. Porter Co., Inc., mined fire clay for refractories. 
Bray Construction Co. and Jessie Nivens quarried and crushed lime- 
stone for concrete aggregate, roadstone and agstone. Sand and gravel 
for building and pavıng was produced by Grisham Sand & Gravel Co. 

Pike.—Limestone was quarried and crushed for concrete aggregate, 
roadstone, and agstone by Hamill Lime Co., Magnesium Mining Co., 
and Galloway Limestone Co. Sand and gravel for building and pav- 
ing was obtained by Goodman Sand and Gravel Co. and Missouri State 
Hıghway Department. Hercules Powder Co. manufactured am- 
monia, methanol, formaldehyde, and pentaerythritol from natural 
gas at its petrochemical plant near Louisiana. 

Platte.—Everett Quarries, Inc., Midwest PreCote Co., Bowen Con- 
struction Co., and U.S. Army Corps of Engineers quarried and 
crushed limestone for concrete aggre ate, roadstone, agstone, and 
riprap. Carter-Waters Corp. min shale for manufacturing light- 
weight aggregate. 

Polk.—Limestone was quarried and crushed for concrete aggregate 
and roadstone by W. J. Menefee Construction Co. Butcher Gravel Co. 

roduced building and paving gravel near Humansville. Missouri 
tate Highway Department contracted for paving gravel. 

Pulaski.—J. H. Walser Construction Co. and Big Piney Sand Co. 
produced building and paving sand and gravel. Missouri State High- 
way Department contracted for paving gravel. 

Putnam.—Coal was mined underground by Clark Coal Co. and strip 
mined by Kirkville Coal Co. and Husted Bros. Coal Co. 

Ralls.— Ralls County ranked fourth in value of cement production. 
Universal Atlas Cement Co. produced portland and masonry cements 
at its plant near Ilasco. Limestone and shale for cement were ob- 
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tained near the plant. Central Stone Co. quarried and crushed 
limestone for concrete aggregate, roadstone, and agstone. Coal was 
strip mined by Couch Coal Co. and Clarence D. Day. Paving gravel 
was obtained locally by Edward B. Cooper. 

Randolph.—Randolph County ranked second in value of coal output. 
Coal was mined underground by D. L. Bradley Coal Co., Fately 
Coal Co., and Nejedly Coal Co. Peabody Coal Co. and Amidei 
Quarry & Mining Co. strip mined coal. Limestone was quarried and 
crushed for concrete aggregate, roadstone, and agstone by N. J. Cook- 
sey Co. and Potter Stone Co. 

Ray.—Limestone was quarried and crushed for concrete aggregate, 
roadstone, and agstone by Steva Stone Co. and Orrick Stone Co. 

Ripley. —Building and paving sand and gravel were produced by 
Wright Gravel Co. Ripley County Mining Co. mined brown iron ore. 

St. Charles.—St. Charles County ranked fifth in value of sand and 
gravel production. Tavern Rock Sand Co. produced glass, molding, 
engine, and other industrial sands. Missouri State Highway Depart- 
ment contracted for paving gravel. St. Charles Quarry Co., O’Fallon 
Quarry & Supply Co., Joerling Bros. Quarry, and Schiermeier Lime- 
stone Co. quarried and crushed limestone for concrete aggregate, road- 
stone, agstone, and riprap. Monsanto Chemical Co. began produc- 
ing ultrapure silicon metal for electronic uses at its plant near St. 
Charles. 

St. Clair—St. Clair County ranked third in value of coal produc- 
tion. Coal was strip mined by Pittsburg & Midway Coal Mining Co. 
and Osage Coal Co. Limestone was quarried and crushed for con- 
crete aggregate, roadstone, and agstone by Hunt Limestone Co. 
Missouri State Highway Department contracted for paving gravel. 

St. Francois.—St. Francois County led in value of lead, iron ore, and 
zinc and ranked second in value of copper, lime, and total mineral 
production. At Iron Mountain, Midwest Óre Co. (formerly Ozark 
Ore Co.) mined hematite iron ore. St. Joseph Lead Co. mined and 
milled lead ore that yielded copper and zinc as byproducts. Valley 
Dolomite Corp. produced dead-burned dolomite for refractory uses; 
crushed dolomite was used as refractory material, fertilizer filler, con- 
crete aggregate, roadstone, and agstone. St. Joseph Lead Co. pro- 
duced crushed dolomite for agricultural and fluxing purposes. Chats 
from lead and iron ore milling was used mainly for concrete ag- 
eregate and roadstone; producers included St. Joseph Lead Co. and 
Trap Rock Material & Engineering Co. 

Ste. Genevieve.—The county led in lime production and ranked third 
in stone output and total mineral production. Limestone, quarried 
and crushed by Mississippi Lime Co., was used to pee quicklime 
and hydrated lime at a plant near Ste. Genevieve. Lime was used for 
chemical, industrial, and building purposes. The company also sold 
limestone for glass, whiting, asphalt filler, poultry grit, coal mine rock 
dust, and various other purposes. Crushed limestone also was pro- 
duced by Cliffdale Quarry & Manufacturing Co. and Ste. Genevieve 
Building Stone Co. Dimension limestone was produced by Ste. Gene- 
vieve Building Stone Co. Dimension marble was produced by Weiler 
Marble Co., Inc., and Tennessee Marble Co. Bauman Bros. obtained 
sand and gravel for building and paving. 
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St. Louis. —St. Louis County led in cement, sand and gravel, and 
stone production and total mineral production value. Portland and 
masonry cements were manufactured at Prospect Hill by Missouri 
Portland Cement Co. and at Lemay by Alpha Portland Cement Co. 
West Lake Quarry & Material Co. produced crushed and dimension 
limestone. Producers of crushed limestone included Vigus Quarries, 
Inc., Rock Hill Quarries Co., Riverview Stone & Material Co., Bussen 
Quarries, Inc., George A. Janssen, Inc., and Frank Ruprecht & Sons 
Quarry & Material Co. Stone was crushed for concrete aggregate, 
roadstone, riprap, and agricultural purposes. Sand and gravel for 
construction purposes, unground industrial sands, and ground sands 
were produced. ading producers, by value, were Winter Bros. Ma- 
terial Co., Inc., Pioneer Silica Products Co., Missouri Aggregates, 
Inc., Missouri Illinois Material Co., and Simpson Sand & Gravel Co. 
Shale and plastic fire clay were mined for heavy clay products and 
refractories. Hydraulic Press Brick Co. built additional facilities to 
produce a new line of shale and fire clay face brick. Titanium pig- 
ments were produced by the Titanium Division of National Lead Co. 
Monsanto Chemical Co. increased its capacity to produce maleic anhy- 
dride 50 percent, to 60 million pounds per year; calcium phosphate, 
bisphenol, and fumaric acid also were produced. Crude vermiculite 
from Western States was exfoliated by Zonolite Co. Perlite, expanded 
at a plant in St. Louis from crude perlite mined in Western States, was 
used mainly as a lightweight aggregate in building plaster. A small 
quantity of petroleum was recovered. Crude barite was ground by 
the DeLore Division of National Lead Co. 

Saline.—Hall & Riley Quarries, Howard Construction Co., Gilliam 
Rock, Inc., and Scott Quarries quarried and crushed limestone for 
concrete aggregate, roadstone, and agstone. 

on.—Shannon County ranked second in iron ore production. 

Brown iron ore was mined by Shook & Fletcher Supply Co. and 

Ozark Mining Corp. Ozark Stone Products Co. and Salem Stone Co. 

roduced dimension sandstone. Limestone was quarried and crushed 

y Crider Bros. Lime Co. for use as soil conditioner. Missouri State 
Highway Department obtained paving gravel from local deposits. 

Shelby.—Central Stone Co. and Turner Lime & Rock Quarry quar- 
ried and crushed limestone for concrete aggregate, roadstone, and 
agstone. 

Stoddard.—Sand and gravel for building and paving was produced 
by Hill & Stuart, inc Brown Sand & Gravel Co., Inc., and Warren 

ravel Co. 

Stone.—Gillioz Co., Inc., quarried and crushed limestone for con- 
crete aggregate and roadstone. Missouri State Highway Depart- 
ment contracted for paving gravel. 

ivan.—Limestone was quarried and crushed by Partin Lime & 
Rock Co. and Twin State Quarries, Inc., for concrete aggregate, road- 
stone, and agstone. 

Taney.— Poulin & Son Rock $ Lime Co. quarried and crushed lime- 
stone for concrete aggregate, roadstone, and agstone. 
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Texas.— Limestone wes quare and crushed for soil conditioner by 
Long Bros. and Earl e. Missouri State Highway Department 
obtained paving gravel. 

Vernon.—Coal was strip mined by M. L. Schooley Coal & Construc- 
tion Co. and Ellis Coal Co. Trager Quarries Inc., Jones Coal & Rock 
Co., and Alvis Limestone & Concrete Products Co. quarried and 
crushed limestone for concrete aggregate and roadstone. Missouri 
Native Stone Co. produced dimension sandstone. Paving gravel for 
Fond mene was produced by Blue Mound Township and Osage 

ownship. 

Warren —Walsh Refractories Corp. and Harbison-Walker Refrac- 
tories Co. mined fire clay for refractories. Limestone was quarried 
and crushed for concrete aggregate, roadstone, and agstone by Sprick 
Quarry. Gravel for paving was obtained by Missouri State High- 
way Department and Warren County Department of Roads. 

Washington.—The county ranked first in barite production and 
second in zinc and lead production. Barite production was reported 
from 13 operations by 10 companies. Leading producers were Mil- 
white Mud Sales Co., Magnet Cove Barium Corp., DeSoto Mining Co., 
Midwest Mining Co., and Hornsey Bros. Lead ore containing small 
quantities of zinc was mined and milled at the St. Joseph Lead Co. 
Indian Creek Plant. Lead also was recovered in mining and wash- 
ing barite. Development of the Pea Ridge iron-ore deposit was con- 
tinued by Meramec Mining Co. Building and paving sand and gravel 
and railroad ballast gravel were produced by Mount Sand & Gravel 
Co., Midwest Mining Co., and Missouri State Highway Department. 

Wayne.—Brown iron ore was mined by various producers and 
shipped to steel mills. Harris Lime Co. quarried and crushed lime- 
stone for use as a soil conditioner. Building and paving sand and 

vel was produced by Williamsville Stone To. and Missouri State 
ighway Department. 
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INERAL production in Montana in 1960 increased $11.5 mil- 
lion (7 percent) over 1959 and reversed a 3-year decline in the 
annual value of output from mines, mills, quarries, and wells in 

the State. The 1960 value of $178.9 million was the third highest on 
record (exceeded only in 1956 and 1957). Production of copper 
gained over the preceding year after settlement in February of a 6- 
month strike at Butte mines. This was the main factor behind the 
increased State value for 1960. Quantity and value of marketable 
phosphate rock continued to advance to new highs. Output of several 
other commodities increased, including gold, silver, chromium, 
manganese, fluorspar, and natural gas. Declines were recorded for 
lead, zinc, cement, coal, and vermiculite. 

Recovery of crude petroleum increased slightly; however, the total 
value of this product was $3.6 million less because the average value 
per barrel dropped from $2.56 to $2.41. More sand and gravel was 
produced than in 1959, but the value was less. 

Crude petroleum, copper, and sand and gravel provided 80 percent 
of the State total value of mineral production. 

Trends and Developments.—T wo new phosphate rock mines were bein 
developed. A mechanical planer devised by the Federa] Bureau o 
Mines for underground phosphate mining was to be used at one of the 
mines with production scheduled to begin in 1961. Another develop- 
ment in the mineral industries was construction on a 190-mile petro- 
leum pipeline from Glendive, Mont., to Minot, N. Dak. In 1961 a 
crude oil pipeline was to cross the State from the Cut Bank oilfield 
to the Wyoming State line south of Billings. 

The Anaconda Company began an $11 million, 5-year program to 
bring high-grade copper ore reserves into production from deep levels. 
The company also planned a $6 million program for improving and 
enlarging the Anaconda Reduction Works. 

Consumption, Trade, and Markets.—Immediate construction of the 
Libby Dam on the Kootenai River in northwestern Montana would 
be feasible under a basic agreement reached by the United States and 
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month strike at Butte mines. This was the main factor behind the 
increased State value for 1960. Quantity and value of marketable 
phosphate rock continued to advance to new highs. Output of several 
other commodities increased, including gold, silver, chromium, 
manganese, fluorspar, and natural gas. Declines were recorded for 
lead, zinc, cement, coal, and vermiculite. 

Recovery of crude petroleum increased slightly; however, the total 
value of this product was $3.6 million less because the average value 
per barrel dropped from $2.56 to $2.41. More sand and gravel was 
produced than in 1959, but the value was less. 

Crude petroleum, copper, and sand and gravel provided 80 percent 
of the State total value of mineral production. 

Trends and Developments.—T wo new phosphate rock mines were bein 
developed. A mechanical planer devised by the Federal Bureau o 
Mines for underground phosphate mining was to be used at one of the 
mines with production scheduled to begin in 1961. Another develop- 
ment in the mineral industries was construction on & 190-mile petro- 
leum pipeline from Glendive, Mont., to Minot, N. Dak. In 1961 a 
crude oil pipeline was to cross the State from the Cut Bank oilfield 
to the Wyoming State line south of Billings. 

The Anaconda Company began an $11 million, 5-year program to 
bring high-grade copper ore reserves into production from deep levels. 
The company also planned a $6 million program for improving and 
enlarging the Anaconda Reduction Works. 

Consumption, Trade, and Markets.—Immediate construction of the 
Libby Dam on the Kootenai River in northwestern Montana would 
be feasible under a basic agreement reached by the United States and 
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TABLE 1.—Mineral production in Montana’ 


1959 
Mineral 
Quan- 
tity 

Chromium ore and concentrate ?.............. short tons, gross welght..|105, 381 
A AAA AA AE thousand short tons.. 46 
Coal (bituminous and lignite) ............--.- LLL LL. c e ler. do.... 345 
Copper (recoverable content of ores, etc.) ................... short tons..| 65,911 
GI APA MM A A A do....| 18, 542 
Gold (recoverable content of ores, ete.).................... troy ounces..| 28, 551 
Iron ore (usable)...................- ousand long tons, gross weight.. 50 
Lead (recoverable content of ores, etc.).....................short tons..| 7,672 


Manganese ore and ooncentrate (35 percent or more Mn) 


short tons, gross welght..| 21, 604 

Manganiferous ore and concentrate (5 to 35 percent Mn) ......... do....| 2,415 
Natural PRÉ e eoe eere e million cubic feet. .| 30, 743 
Petroleum (crude)........................--. thousand 42 gallon barrels..| 29, 857 
Sand and gravel. ............... LL Ll lll e. lll... thousand short tons. .| 10, 930 
Silver (recoverable content of ores, etc.)......... thousand troy ounces..| 3,420 
A A settee cee thousand short tons..| 1,186 
Uranium AAA A ese Ho Cegea nu Mn RE short tons..| 2,890 
Zinc (recoverable content of ores, etc.) ..........-- LLL LLL Ll... do....| 27, 848 


Value of items that cannot be disclosed: Barite, cement, gem stones, 
gypsum, lime, mica, natural gas liquids, phosphate rock, pyrites (1959), 
talc, thorite concentrate (1959), tungsten (1960), vermiculite, and val- 
ues indicated by footnote 4........... LL c ccc c ee ee |. ------. 


Total Montana O eere 


5 i a as measured hy mine shipments, sales, or marketable production (including consumption 
y producers). 
a " Excludes tonnage used for ferrochromium production; included with ‘‘ Value of items that cannot be 
closed.” 

3 Excludes fire clay and bentonite (1959); included with “Value of items that cannot be disclosed.” 

4 Figure withheld to avoid disclosing individual company confidential data. 

3 Preliminary agare. 

* Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime; 
1959 total revised. 
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FIGURE 1.—Value of copper, crude petroleum, lead and zinc, gold and silver, and 
total value of mineral production in Montana, 1935—60. 
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FIGURE 2.—Mine production of copper and zinc in Montana, 1950-60, by months, 
in terms of recoverable metals. 


Canada. The agreement, if implemented by construction, would make 

ible the cooperative development of the upper Columbia River and 

its tributaries for power, flood control, and other benefits. The Libby 

ee pou form a reservoir extending across the boundary into 
anada. 


TABLE 2.—Indicators of Montana business activity 


||| T DEPT CDI million dollars... 80]| 1,353.0 +3 
Per capilli... ou noedeneadidéeclnsesasiRssacr ENaRqaa QesUÉM do SS 6.0 | 1,996.0 +1 
nstruction activity 
e: AR e ea eacu e dQa Qe million dollars.. 86.3 38. 6 -7 
Heavy enginee AWAIUS AAA A AA 0... 47.3 45.1 —5 
Highway construction contracts awarded....................... MEER 20. 6 30. 9 +50 
Cement shipments to and within Montana 
thousand 376-pound barrels../ 1,425.0 | 1,078.0 —2 
Cash receipts from farm marketings. ..................... million dollars.. 403. 6 378. 2 —6 
Mineral production. .......................... eee eee ll ll... do.... 107.3 179.1 +7 
Annual average employment: 
Total nonagricultural industries. ........................- thousands.. 165.1 166. 7 +1 
Total manufacturing. ........................ . ll lll llle lll. do.... 19.9 20.2 +2 
Lumber and timber products. .............-........--------.--- do.... 7.5 7.2 —4 
Metal mining and ary metal industries... .................. do.... 7.7 8.2 +6 
Contract construction................ . Llc LL Lc c ee cree eee do.... 11.6 11.4 —2 
Transportation and utilities.............-........-.--..-.----.- Once 19. 4 19.0 —2 


Sources: Survey of Current Busin Construction Review, Pacific Builder & Engineer, Montana High- 


way Commission, The Farm Income Situation, Montana Labor Market, and Bureau of Mines. 


Total and per-capita personal income received by Montana resi- 
dents increased in 1960; however, the gain was smaller than the 
national percentage increase because of declining income from many 
basic sectors of the State economy, including agriculture, mining, lum- 
ber and timber products, and transportation and utilities. Cash re- 
ceipts from agriculture declined, where as in the Nation this income 
rose. Operating economies in the petroleum industry and closing of 
zinc mining owing to uncertain market conditions reduced wage and 
salary income from mining. Activity in the lumber industry dropped 
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as the result of decreased homebuilding in the Nation. Employment 
by interstate railroads, an important industry in the State, continued 
to drop owing to mechanization and curtailed passenger service 
among other factors. 

Construction declined only slightly, judging from the 2-percent de- 
cline in employment in this industry ; however, the market for cement 
decreased sharply, probably because some large military and public 
works projects were completed. Building permit valuation, covering 
construction in the larger towns and cities, decreased 7 percent com- 
pared with a 10-percent decline in the Nation in this category of 
construction. 

The Montana Highway Commission awarded a total of $30.8 mil- 
lion in contracts, 50 percent more than in 1959. The 1960 contracts 
included work on 38.4 miles of interstate highway, 218 miles of pri- 
mary road, 232 miles of secondary road, and 10,776 feet of structure. 

Employment and Injuries.—Average employment in the mining in- 
dustry declined from 7,800 to 7,300 owing to less employment in petro- 
leum production, metal mine closures, and the effects of the 1959-60 
strike. Butte, center of the metal-mining industry in the State, has 
had a substantial labor surplus since 1957. 


TABLE 3.—Employment for selected mineral industries 


Processing 
Total Metal jNonmetzis,' Petroleum 
Y ear mining mining including and natural 
coal gas Primary | Petroleum 


metals refining 


1951-55 (average) ....oooooo---- 3. 700 (1) 

1958... 22.2 d E recilozz 4, 600 1, 200 
y EH 4, 900 1, 200 
1958... rere IIS 4, 200 1, 000 
A on ke OS EE E 3, 100 900 
SS E IE 3, 700 1. 000 


1 Data not avallable before 1953. 


Source: Montana State Employment Service, Montana Labor Market. Excludes proprietors and self- 
employed. Industry groups may vary from those in Bureau of Mines canvass. 


TABLE 4.—Hours and earnings data in mining and related industries 


Industry 1956 1957 1958 1959 1960 

Mining: 

Average weekly earnings. ..............-.------- $102. 77 $96. 79 $97.42 | $101.91 $103. 74 

Average weekly hours. ......-..-...----2-------- 41.7 38.9 39. 6 40. .9 

Average hourly earnings......................... $2. 47 $2. 49 $2. 46 $2. 51 $2. 60 
Metal mining: 

Average weekly earnings. ........... cc c ll... $103. 41 $92. 78 $93. 56 (1) $101. 79 

Average weekly hours. ......-.-.--.---.------2-- 42.2 38.2 38.5 (1) 39.0 

Average hourly earnings..........- ll Ll ll lll. $2. 45 $2. 43 $2. 43 (1) $2.61 
Primary-tnetals processing: 

Average weekly enrnings........-.------.------- $98. 89 $90. 55 $91. 57 (1 $96. 53 

Average weekly hours .....................-...- 4.1 39. 9 39.3 (! 39. 4 

Averugo hourly earnings ......--...----..---...-- $2. 24 $2. 27 $2. 33 (1 $2. 45 


1 Strike in metal-mining industry beginning Aug. 19, 1959, unsettled at yearend. 


Source: Montana State Employment Service, Montana Labor Market, Hours and earnings data exclude 
Pd and salaried personnel, Average weekly and hourly earnings include overtime and other 
premium pay. 
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TABLE 5.—Employers, wage earners, and wages in mining 


Average Average Average 
Fiscal year number of | number of Wages annual 
employers wage (thousands) wage 
earners 
1951-55 (average).................-.- eee 500 10, 975 $48, 972 $4, 461 
1950... 22: A A A A eec rai dr 528 12, 193 65, 154 5, 344 
y y A A E E cea eal Ol IU I al 526 12, 021 65,017 5, 409 
pp. T So A ID OPEN aA 448 9, 019 48, 503 5, 378 
1959- MA A O aui c M ad cU 416 8, 722 46,017 5, 276 
Y A con eee A ea p oes nS 492 6, 641 36, 031 5, 426 


Source: Unemployment Compensation Commission of Montana, Montana Labor Market. Industries 
and employment covered under unemployment insurance laws of Montana. 


TABLE 6.—Injuries in the mineral industries 


Men | Average | Man-hours| Fatal | Nonfatal/ Injuries 


Year and industry working | active worked | injuries | injuries | per million 
daily days man-hours 
1959: 

uarries and mills !..............- 187 260 589. A AA A 
onmetal mines and mills........ 743 269 | 1,598, 291 31 20 
Sand and gravol operations....... 356 144 411, 247 |.........- 15 36 
Metal mines and mills...........- 3, 947 233 | 7,365, 050 3 152 21 
Coal mines........-- eee ere ren. 228 140 (OOO locosccce.. 5 20 
Tola lussote cido 92s Re bac 5, 461 229 | 10,019, 569 4 203 21 
5 G A a OO 

1960: 3 
uarries and milis !............... 183 286 419, 228 |.......... 1 2 
onmetal mines and mllis........ 715 262 | 1,497,835 |.......... 17 11 
Band and gravel operations. .....- 239 184 al A 8 31 
Metal mines and mills...........- 3, 403 257 | 7,003,739 3 89 13 
Coal mínes............-------.-.. 161 185 098 AS 8 40 
y A A 4,701 249 | 9,376, 277 3 123 13 


1 Includes cement- and lime-processing plants. 
2 Preliminary figures. 


Employment in smelting and refining increased but did not regain 
all the losses that occurred in 1959 when a strike reduced the annual 
average. 

Injury statistics in table 6 were compiled from reports by mining 
companies to the Bureau of Mines. 

Government Programs.—The Office of Minerals Exploration (OME) 
approved a project at the Northern Milling Co. Marietta lead-zinc 
mine, Broadwater County. Other active contracts under a program 
to encourage exploration for strategic mineral occurrences covered 
work at mines in Jefferson (lead, zinc, copper), Judith Basin (lead, 
zinc), and Powell Counties (lead, zinc). 
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TABLE 7.—Office of Minerals Exploration contracts active during 1960 


Contract 
County and contractor Property Commodity Govern- 
Total ment 
Date amount | partici- 
pation, 
percen 
Broadwater: 
Fai Northern Milling Co....... Marletta...... Lead, zinc.........- Sept. 2,1960 | $102, 300 50 
erson: 
The pe timore Syndicate, | Baltimore.....| Lead, zinc, copper.| July 27, 1959 22, 930 50 
Judith Basin: 
^ Jona Zupan.. ..------------ Dr. Kalloch...| Lead, zinc......... May 9, 1958 11, 708 50 
owell: 
Howard Banks............. Hidden Hand |..... ducción. June 23, 1959 13, 900 50 


group. 


REVIEW BY MINERAL COMMODITIES 
METALS 


Aluminum.—Anaconda Aluminum Company, Columbia Falls, pro- 
duced 12 percent more pay aluminum than in 1959; output was 
56,625 short tons according to the annual company report to share- 
holders. This was the highest production since 1956. 

Production facilities were operated at 87.5 percent of capacity the 
entire year, which left 30 of 240 reduction cells inactive. A new wage 
contract was negotiated between Anaconda and the Aluminum 
Workers Trades Council, AFL-CIO, providing an average wage in- 
crease of $0.075 an hour; ely 530 persons were employed 
at the Columbia Falls plant. 

Chromium.—The American Chrome Co., a subsidiary of The Gold- 
field Consolidated Mines Co., continued mining and milling chromite 
at the Mouat operation (near Columbus) for delivery to the Govern- 
ment under a Federal stockpiling contract. Deliveries during the 
year totaled 106,716 tons of concentrate, leaving a balance of 82,259 
tons to be delivered on a 900,000-ton contract. American Chrome Co. 
successfully produced ferrochromium from the Mouat ore at the pilot 
smelter near the company mill at Nye. Over 500 tons of refined 
ferrochromium was made, and carloud lots were marketed to major 
steel producers. 

After demonstrating that commercial-grade ferrochromium could 
be produced from the low-grade ore, American Chrome Co. proposed 
to the Government that the company be granted a Federal contract to 
smelt the 900,000 tons of stockpiled concentrate to ferrochromium. 

Copper.—The return to production on February 15 of The Anaconda 
Company copper concentrator, after the prolonged 1959 strike, raised 
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copper output 40 percent to 91,972 tons, compared with 65,911 tons 
in 1959. The Anaconda Company Butte-area mines supplied over 
99 percent of the State total. 

A major development for the Butte area was an announcement by 
Anaconda of an $11 million, 5-year program to tap high-grade copper 
ore reserves at deep levels. Also, the company announced a $6 million 
event and modernization program at the Anaconda Reduction 

orks 


Full production at Anaconda underground and pit mines was at- 
tained in March following the February reopening. Average output 
per operating day at the Berkeley pit exceeded the 1959 average by 
14 percent. The Kelley block-caving operation yielded a daily aver- 
age of 11,505 tons of copper ore, and nine new ore blocks were brought 
into production. High-grade copper veins were mined in the Moun- 
tain Con mine, and the Steward mine was rehabilitated after develop- 
ment work disclosed high-grade copper veins at lower levels. The 
Kelley No. 1 shaft was being deepened to serve as a centralized 
hoisting shaft for working the deeper levels of the Butte mines. 

Work was completed on an enlarged, tailings-disposal system at 
the Anaconda Reduction Works at Anaconda: also, a 370-foot 
diameter tailings thickener was constructed that was capable of re- 
covering 12,000 gallons of water a minute for reuse. 

Gold.—Production reached 45,922 ounces, a 61-percent increase over 
the 28,551 ounces in 1959. The Anaconda Berkeley pit and Kelley 
mine (Silver Bow County) and the Mayflower and West Mayflower 
properties (Madison County) of the Peter Antonioli estate yielded 
sizable quantities; all showed increased output over 1959 and con- 
tributed in large part to the State rise. 

Iron Ore.—Two companies shipped 55,481 long tons of iron ore, 11 
percent more than the 50,081-ton 1959 output. Magnetite from the 
Iron Cross property (Ralls & Harris Bros.) near Radersburg, Broad- 
water County, was used in manufacturing cement. The Willow 
Creek mine (Young-Montana Corp.) near Stanford, Judith Basin 
County, yielded magnetite for shipment to Cleveland Cliffs Iron Co., 
Superior, Wis., and to numerous companies in the Pacific Northwest 
and Canada. Lump ore mined from the Willow Creek property con- 
tained an average of 63 percent iron and slightly over 1 percent 
moisture. 

Lead. —Output was 4,879 tons, a decline of 36 percent from 1959. 
This decrease was due to curtailed production of lead-bearing zinc 
ore by Anaconda. Operations at the Anaconda Reduction Works 
zinc concentrator were not resumed until April, following the late 
1959 smelter strike settlement; the plant was closed again in Septem- 
ber following suspension of mpeni lead and zinc mining, further 
curtailing load output (see zinc). Also contributing to the drop in 

roduction was a 7-month strike at the American Smelting and 
Refining Co. Jack Waite mine. 


615629 —61———89 


YAXLE ¿ME ic af pni ever corner lead. and rac. c& c—mns of 
3 ne METAS > 


oc; CITO X I3 E AA atc “mer — - OUR E uae 


~~ E a TN “E D IE eina = g + - =z = Ss => 
SUM. on tee) n do zx m 4 3 - = M 7 m L = 
Bae) A AO az ae 3. 7- I “e - + a -t IOo -at 
O, DA EEEE ae B 2. & 3 Pd - d P NT. x $ 
dg net tee elt a . XU co XI La. ao Ao 
22808. 0 0 0 5. CA - EU 2 ZI LL ww ~ & a X 


í 
h 
8 
e 
H 
p 
È 
p 
I 


A e a 


- - - ” 

PA - > re ————H 
—M—— — 
á ni, 


S15 iter _. ; SS = a 3 s. Z = m = = Da ae 
cae "E A ^ 1 oO ` =! . ^ oY ae fo. Ve eee, evi 
LA » 4 l2 4X MEET L æ o Dol A A m Pe 
e ee rud t LE Moo ~ wa Ag eee X uu $ wey 
ir A E o. -^ o» a soy Z n 1 —* L T74 
E, MEN 4. v á 4 or? DE d mac a a a ==» 


XD. 77 LU Ee cT ba Cm : = Sy MMS: den ee oe a ln eel wm 
ad 


loo oa um, “t-te MU Tu 
—-— a -. o d4Y PR P: -— LV 
E pr M A =— ¡do A EA 
era — M --— "ro, Seve. =- i e t TU e cb 
icta Pay y. 7 cc i i ei = Js SoS Ee 
de = . 2c LR ES mh RA A rto o4 suds Es 
Ta oy emia ame po 


———— 


"na 
yA 


- = , 
- E We a 

fe NIC dis: ml m i Za De 2 =L 

h - - B 7 "a ro a = x " "^. 

uo Se eT ES CT E as H MI Em 
Nn = 

SII ee ee ee E aN - + -* 4 — 


TL. Tiel db. AI TUS Ue lE ES AR 


THE MINERAL INDUSTRY OF MONTANA 603 


TABLE 10.—Mine production of gold, silver, copper, lead, and zino in 1960, by 
counties, in terms of recoverable metals! 


Mines producing Gold (lode and placer) Silver (lode and placer) 


County 


era norris rr rr ef 38 84 d^ j--——————-—-- 


Value 
(thousands) 


alue 
(thousands) 


Silver Bow............. 
TOO sacara 3 d EEEE EES EES ESETA] EEEE EERE cnc i 
Undistributed 3........ 


— Qu — M XP | ————— | —— MM | ————Áá— | P (o ÁÀáM 


12, 551 


: S to neni individual items may not add to totals shown. 

ass than ; 

8 Includes Flathead, Lincoln, Mineral, Missoula, Phillips, Sanders, and Stillwater Counties; combined 
to avoid disclosing individual company confidentia] data. 
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TABLE 11.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
classes of ore or other source materials, in terms of recoverable metals 


Lods o ore: 
Dry gold gold and dry gold 
old taili» 


ey rice duis O oak 
pry silver and nid silver 
old tailings 3... ......... 


— | — — — M——— | — á— | ————— M | —Ó—À——ÓM ff —ÀM————— 


Other lode material: 

Lead cleanings, lead-zinc 
slag, zinc tailings, and 
manganese tailings ?.... 
Copper precipitates. ...|.-.-.-....|..-.-..-.-..]........|----- .---- 


Total “lode” material........ 
Gruvel (placer operations) .... 


1 Detail will not necessarily add to total, because some mines produce more than one class of material. 
2 Combined to avoid disclosing individual company confidential data, 

3 Includes 198 tons of manganese tailings containing gold and silver. 

1 9,910 cubic yards. 


TABLE 12.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
types of material processed and methods of recovery, in terms of recoverable 
metals 


Type of material processed and method of Zinc 
recovery (pounds) 
Lode: 
a AMA 74|  w—— D dee mezelensesee A V 
Concentration and smelting of concen- 
tA 7. mE MEC 175, 126, 000 13, 414, 200 
TotAlesuernr cias ae EIC EE qa 175, 126, 000 13, 414, 200 
Direct smelting: 
OT a- cuoi se eset A 436, 000 
Old tallinga......- eee rece ne oer 116, 300 
Old slag and cleanup 1................. 11, 135, 500 
Copper precipitates...................|..........]............| 8,553,500 |............|........... i 
Tola. ss 11, 687, 800 
PISO A A Codd E A ARA RA DEDE CHE 
Grand total.......................... 25, 102, 000 


1 Combined to avoid disclosing individual company confidential data. 


THE MINERAL INDUSTRY OF MONTANA 605 


Manganese.—Output from three companies—The Anaconda Com- 
pany Trout Mining Co., and Taylor-Knapp Co.—exceeded the 21,604- 
ton (35 percent or more manganese) 1959 shipments by 34 percent, 
reaching 29,036 tons. Manganiferous (5 to 35 percent manganese) 
ore production was 676 tons, a 72-percent decrease compared with 
1959. The drop was due to the extended closure of a base-metal 
smelter in Idaho that used the material as an electrolytic-cell cleaner. 

Silver. —Silver production, 3,606,991 ounces, was up 5 percent from 
1959 principally because of increased tonnages of copper ore mined 
from Anaconda properties. Silver obtained from copper ore more 
than offset a decline in the quantity of silver recovered from zinc 
ores, caused by curtailed zinc-ore mining by Anaconda. 

Steel. —Webb & Knapp, Inc, continued studies to determine the 
feasibility of constructing an integrated steel plant at Anaconda. 
The proposed 350,000-ton-annual-capacity plant was to use iron-bear- 
ing slag derived from the Anaconda Reduction Works. A contract 
was signed during the year with the Bonneville Power Administra- 
tion (BPA) for a total of 150,000 kilowatts of firm and interruptible 
low-cost Federal power. Shipment of 750 tons of slag was made to 
Strategic-Udy Metallurgical Chemical Process, Ltd., at Niagara 
Falls, Ontario, Canada, for large-scale testing in a prototype of the 
plant to be erected at Anaconda. 

Tungsten.—Minerals Engineering Co. mined scheelite from the Cal- 
vert mine (Red Button group) near Wise River, Beaverhead County; 
the ore was trucked to a company mill at Glen for concentrating be- 
fore shipment to an eastern consumer and to a processing plant at 
Salt Lake City, Utah. Mining and milling continued throu bout the 
year except for a 1-month closure during the fall when facilities for 
a new upgrading process were installed at the mill. A company re- 
search program led to the new process that began successful operation 
in December and resulted in cost reductions. Through improved min- 
ing and stripping the Calvert mine yielded ore running 1.13 percent 
tungsten trioxide. 

Uranium.—Ore shipments totaled 1,726 tons from six mines in Car- 
bon County. Four operations delivered uranium ore to a reduction 
plant at Riverton, Wyo. Although total tonnage and value declined 
average ore grade (percent of contained uranium oxide) increased 
over 1959. 

Zinc.—Curtailed production of zinc ore by The Anaconda Company 
caused a 55-percent decline from the strike-reduced output of 27,848 
tons in 1959. Anaconda's Alice pt (Silver Bow Counts and East 
Helena slag fuming operation (Lewis and Clark County) produced 
most of the 12,551 tons. Mining at the company Anselmo zinc mine 
was not resumed following settlement in February of a 6-month labor 
strike and accessible ore recoverable by pit operations at the Alice 
mine was depleted and operations terminated in July. Also, the Elm 
Orlu- Black Rock low-grade zinc project was suspended because of 
market considerations. The termination of zinc mining by Anaconda 
brought about closure of the company electrolytic zinc operation at 
Anaconda; the Great Falls electrolytic zinc plant was to treat all zinc 
concentrate (purchased and toll) received by the company. 
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NONMETALS 


Parite.— I he quantity of barite soil or used by producers declined 
to about haif of tre 1959 totai. Baroid Sales Division, National 
Lead Co, tue only producer, mined ard grourd barite near Greenough, 
Mizsoula County. Output was used primarily as a weighiing agent 
in oil-well-driiing rg 

The Montana Bureau of Mines ard Geology announced discovery 
of barite mineralization on the west Hark of Tovaceo River Valley, 
5 Ines southwest of Eureka, Lincoln County. Tuis discovery was 
incidental to a survey of mineral resources in nortnwestern Montana 
sponsored jointly by the State, the Great Northern Railway, and 

acific Power & Light Co. 

Cement.—The quantity and value of cement shipments declined 24 
and 22 percent, respectively, compared with 1729. The Trident plant 
(Gallatin County) of Ideal Cement Co., Montana Division, continued 
to be the only cement producer. Limestone and sandstone for use in 
the process were mined locally by the company. Destinations within 
the State accounted for 51 percent of the cement sold; shipments also 
were made to Wyoming, North Dakota, and Idaho. 

Clays.—There was a substantial increase in production of miscel- 
laneous clay and fire clay, but no bentonite was mined. Miscellaneous 
clay for making heavy clay products was dug in Fergus and Yellow- 
stone Counties Two companies—Treasurelite Division, Treasure 
State Industrial Products, Inc. (Cascade County), and Montana Lite- 
weight Aggregate Co. (Yellowstone County)—produced and ex- 
panded shale for use as lightweight aggregate. Fire clay was mined 
near Armington, Cascade County. 

The Montana Bureau of Mines and Geology published a report of 
clay and shale resources in the State.? 

Fluorapar.—Shipments of fluorspar by Cummings-Roberts, Darby, 
Ravalli County, increased to 31,300 tons from 13,500 tons in 1959. 
Crude fluorspar mined at the Crystal Mountain open pit was trucked 
to the Darby plant for processing. The steel industry continued to 
be the major consumer. 

Gypsum.—The quantity and value of crude gypsum mined decreased 
7 and 13 percent, respectively, compared with 1959. Two mines in 
Fergus County furnished the output. Most of the production was 
calcined and sold as ground gypsum, wallboard, and lath. Uncal- 
cined gypsum was used as a retarder in portland cement. 

Lime.—Quantity and value of lime output increased 37 and 41 per- 
cent, respectively, compared with 1959, approaching the tonnage and 
exceeding the value established as a high in 1958. Quicklime pro- 
duced in Deer Lodge County was used locally at an ore concentrator 
and metallurgical works. Limestone also was calcined in Powell 
County. 

Mica.—Three operations contributed to a fourfold increase in the 
quantity of mica shipped to the Government purchase depot at Custer, 
s. Dak. The bulk of the output came from the Thumper No. 1 mine 


3 8ahinen, U. M., Smith, R. I., and Lawson, D. C., Progress Report on Clays of Montana: 
Montana Bureau of Mines and Geol. Bull. 13, 1960, 83 pp. 
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(Planet Exploration Co.) near Gallatin Gateway, Gallatin County. 
Small quantities were recovered in Beaverhead and Madison Counties. 

Phosphate Rock.—Output of marketable phosphate rock increased 7 
percent above 1959 and reached a new high for both quantity and 
value. Mines in Beaverhead, Powell, and Silver Bow Counties fur- 
nished the output, part of which was exported to British Columbia. 
Phosphate rock was processed to elemental phosphorus, phosphoric 
acid, and phosphate fertilizers. 

According to The Anaconda oval report to shareholders, its 
ps ertilizer plant at Anaconda was sold to J. R. Simplot Co., 

ocatello, Idaho, and the Conda (Idaho) phosphate rock deposits 
were leased to the purchasing company. Sulfuric acid from the 
Anaconda plants was to be sold to the Simplot company. Until 
completion of dismantling and moving of the plant, Anaconda was 
to produce ammonium phosphate fertilizers for ple 

hosphate rock from Conda, Idaho, was processed by Rocky Moun- 
tain Phosphates, Inc., using facilities at the old Domestic Manganese 
& Development Co. plant at Butte. A defluorinated phosphate 
product for use as an animal food supplement was made. 

The Bunker Hill Co. continued work at the Jack Pine phosphate- 
rock prospect near Elliston. Development consisted of driving two 
tunnels and roadbuilding. 

Encouraged by adaptation of the Bureau of Mines mechanical 
planer* to phosphate mining, Montana Phosphate Products Co. 
started work at a mine near Maxville designed specifically for use 
of the planer. Mining was scheduled to begin in 1961 on beds 5-7 
feet thick that dip 30-60 degrees. 

Sand and Gravel.—Output of sand and gravel increased to 12.6 mil- 
lion tons from 10.9 million tons in 1959, but the value decreased to 
$11.7 million from $12.6 million. A large increase in the quantity 
of sand and gravel used by the State highway department more than 
offset a sizable drop in requirements at U.S. Army Corps of Engi- 
neers projects. Distribution by use was as follows: Road material, 
90 percent; building, 7 percent; railroad ballast and miscellaneous, 
3 percent. These figures are identical to those for 1958 but differ 
from the 1959 percentages of 79, 15, and 6, respectively. 

Stone.—Quantity and value of stone produced were 1.2 million tons 
and $1.6 million, respectively, a slight decrease from 1959. A drop in 
commercial output was almost offset by a gain in production for use 
by Federal, State, county, and municipal agencies. Greater quantities 
of limestone, granite, and sandstone were quarried, whereas basalt 
production dropped 23 percent. Building and decorative stone was 
produced at a quarry in Park County. 

Sulfur.—Production and shipments of high-purity elemental sulfur 
by Montana Sulphur & Chemical Co., Yellowstone County, were less 
than in 1959. Two oil refineries in the area furnished hydrogen sul- 
fide for processing. 


“Service, A. L., and Howard, T. E., Design and Test Operation of a Pneumatic Vibrating- 
Blade Planer. A Progress Report on Phosphate-Mining Research, 1956—57: Bureau of 
Mines Rept. of Investigations 5437, 1959, 22 pp. 
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TABLE 13.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1960 
Class of operation and use 


Quantity Velue 


Commercía! operations: 


Building 22:2 4: tees onL 800 $1, 200 
IA II Lc ce cae ses ss 2o ll 554 616 
Railroad ballast... lo oe ce odie () () 
COCR AAA NN II O 452 363 
To lisa a oe ee eee eee 1, 806 2, 209 
Government-and-contractor operations: 
E AS : 102 
Road material. e cu ucl eorr Rc rail 10, 719 9, 342 
SO APR HC LP AA A AAN 
Total AAN ned O 10, 783 9. 44S 
Al operations: 
PITA cn mie so ee E Aa A ELE 855 1, 302 
Road Matera La a datada 11,273 9, 958 
Railroad ballast.) ci ee eee () C) 
A A A 460 367 
Grand total MAA 12, 589 11, 657 


! Included with “Other” to avoid disclosing individual company confidential data. 
2 Sand and gravel used for miscellaneous and unspecified purposes, including items indicated by footnote 1. 
2 Owing to rounding, individual items may not add to totals shown, 


Talc.—Tonnage and value of talc mined were 5 and 10 percent 
lower, respectively, than in the record year 1959. Three companies 
produced from eight mines—two in Beaverhead County and six in 
Madison County. Part of the talc produced was ground at Barratts, 
Beaverhead County, and East Helena, Lewis and Clark County. Tale 
was shipped to grinders in Grand Island, Nebr., Los Angeles, Calif., 
and Ogden, Utah. Most of the ground product was used for making 
paint. There was a significant change in the use pattern of ground 
talc (1959 percentages are in parentheses) : Paint, 68 percent (57 per- 
cent) ; ceramics, 22 percent (20 percent) ; and miscellaneous including 
paper, cosmetics, insecticides, rice polishing, and textiles, 10 percent 
(23 percent). 

Vermiculite.—Output of crude vermiculite was 8 percent lower than 
in 1959. The Libby, Lincoln County, open-pit mine of Zonolite Co. 
continued to be the main source of vermiculite in the United States. 
Most of the production was shipped out of State for exfoliating; a 
small quantity was expanded by a company in Great Falls, Cascade 
County. Vermiculite traditionally used in the building industry for 
insulating and fireproofing, was, according to the company, beginning 
to be used in many lawn, garden, and agricultural products, and as a 
distribution agent in animal feeds. 


MINERAL FUELS 


Coal.—A 32,000-ton decline in output of bituminous coal and lignite 
brought the 1960 production down to 313,000 tons. Nineteen mines 
in nine counties contributed to the total tonnage. Musselshell Count y 
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mines furnished most of the bituminous coal, and Richland County 
was the major source of lignite. The steam-electric generating plant 
cf Montana-Dakota Utilities Co. at Sidney was the leading lignite 
consumer. 

Petroleum and Natural Gas.*—Recovery of petroleum set another rec- 
ord; output was 30.2 million barrels ($72.9 million) compared with 
29.9 million barrels ($76.4 million) in 1959. The lower valuation was 
due to a $0.15-a-barrel decrease in the average price. Petroleum again 
was the leading commodity in value of output and represented 41 
percent of the State value of minera] production. Forty-two percent 
of the State total came from the Pine, Cabin Creek, and Poplar-East 
fields; each field had output exceeding 3 million barrels. Other fields 
producing more than 1 million barrels included Elk Basin, Sumatra, 
Cut Bank, and Stensvad. Five oilfields, in Musselshell, Roosevelt, 
Rosebud, Sheridan, and Stillwater Counties and three gasfields, in 
Custer, Stillwater, and Toole Counties, were discovered compared with 
two and three fields, respectively, in 1959. 

During the year, 313 wells (176 development and 167 exploratory) 
were drilled; total footage drilled was 1.7 million feet, and the aver- 
age depth was 6,811 feet. Of the wells drilled, 128 yielded oil, 7 issued 
gas and 208 were dry. The average daily output of the 3,707 pro- 

ucing wells in the State was 22.3 barrels. 

Crude oil production from fields in central Montana had more than 
doubled in 2 years, mainly because of increasing recovery from the 
Stensvad field (brought into production in 1958) and continued 
expansion of the Sumatra and Ivanhoe fields. Montana ranked 12th 
in the Nation as a liquid petroleum source and 14th in proved reserves. 

Ten refineries processed 24.9 million barrels of crude oil; Montana 
wells furnished 42 percent of the total and Wyoming wells supplied 
almost 58 percent. Canadian wells contributed less than 0.1 percent 

Gross withdrawals of natural (marketed production plus quan- 
tities used in repressuring, as well as that vented and wasted) totaled 
34.7 billion cubic feet, compared with 31.7 billion cubic feet in 1959. 
Cut Bank-Reagan in Glacier and Toole Counties continued to be 
the leading natural-gas-producing field (11.9 billion cubic feet). 
Other fields producing more than 1 billion cubic feet were Bowdoin, 
Cedar Creek, Bowes, Cabin Creek, Dry Creek, Keith Block, Kevin 
Sunburst, Pine, and Whitlash. 

One of the most significant wildcat wells drilled in Montana in 
recent years was brought in by T. E. Murphy Corp. (Murphy, Slet- 
vold No. 1), 13 miles northeast of Wolf Point, Roosevelt County. 
'The test flow was 476 barrels a day through a 7/32-inch choke. The 
well was the westernmost in the Williston Basin yielding crude oil 
from a Devonian horizon. Another wildcat well (Sinclair, Kester- 
son No. 1) drilled by Sinclair Oil & Gas Co., 10 miles southeast of 
the main part of the Sumatra field in Rosebud County, showed 

romise of a new producing area. This was the first drilling activity 
in this vicinity. 

5 Montana Oil and Gas Conservation Commission, Montana Ol] and Gas Statistical Bul- 
letin and Annual Review, 1960. 


0610882—491—— —6 


610 MINERALS YEARBOOK, 1960 


Construction of a 190-mile pipeline from Glendive, Mont., to Minot, 
N. Dak., was begun by Farmers Union Central Exchange of South 
St. Paul, Minn. This was to be an extension of the line the company 
had from Laurel to Glendive. Announcement was made of a proposed 
crude-oil pipeline to be completed by mid-1961 from fields near Cut 
Bank to the Wyoming border south of Billings. The pipeline would 
connect at the southern end with other lines to transport crude oil 
to Midwestern markets. 

A report concerned with oil and gas in Montana was published 
during the year.* 


REVIEW BY COUNTIES 


Beaverhead.—The Argenta mining district had nine operating base- 
and precious-metal mines, of which the Maulden was the principal 
producer, yielding 2,474 tons of lead ore. High-grade gold ore was 
mined from the Yellowband property. 

Lively Mining Co. produced 1,890 tons of silver ore from the Hecla 
mine near Melrose in the Bryant district. Lead-zinc slag from the 
old Glendale Smelter dump was shipped to the East Helena smelter; 
3,673 tons of old slag yielded nearly $80,000 in recoverable metals. 

A total of 15 gold, silver, copper, lead, and zinc mines operated in 
the county compared with 13 in 1959; the Maulden, Hecla, Glendale 
Smelter dump, and the Jack mine were the only producing properties 
that had operated in 1959. The 11 new producers were the ranth, 
Coolidge, Cross, Eightball, Magnolia, Park, Yellowband, Comet, 
Sweeney, White Cap, and Clara properties. 

Spokane National Mines, Inc., was developing the New Departure 
silver mine 16 miles west of Dillon; and old cyanide mill was re- 
habilitated to treat ores by flotation as well as cyanidation. 

There were no developments at the Carter Creek iron deposit after 
its purchase by North American Utilities Corp. in 1959. 

Sawyer Petroleum Co. assigned its Horse Prairie thorium property 
west of Armstead to Techmanix Corp., Salt Lake City, Utah. No 
activity was reported at the property. Techmanix processed 200 
pounds of concentrate in a Salt Lake City pilot plant to produce a 
test lot of thorium hydrate, assaying higher than 90 percent. 

Minerals Engineering Co. mined tungsten ore from the Calvert 
mine near Wise River. Ore was trucked to a mill near Glen; concen- 
trate was shipped from the mill directly to purchasers or to a Salt 
Lake City, Utah, processing plant for upgrading. The company an- 
nual shareholders report stated the following concerning the mill : 

With respect to our research programs, important results were obtained 
during the past year. The new ore upgrading process developed for use 
in our Montana operations has been in successful operation since December 
and has been achieving a substantial reduction in cost that will be reflected 
in future earnings. 

The company also reported that the mine was developed further by 
improved mining and stripping and was yielding ore running 1.13 
percent tungsten trioxide. 


9 Perry, Eugene 8., Oll and Gas in Montana: Montana Bureau of Mines and Geol. Bull. 
15, 1960, 86 pp. 
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TABLE 14.—Value of mineral production in Montana, by counties * 


(Thousand dollars) 
County 1959 1960 Minerals produced in 1960 in order of value 

Beaverhead................... (2) (2) Tungsten, phosphate rock, talc, lead, stone, zinc, gold 
silver, copper, sand and gravel, mica, 

Big Ho Do. ceci diia iiss $322 $245 | Petroleum, sand and gravel, stone, 

DING. A ote c cee. 572 498 | Petroleum, coal, sand and gravel. 

Broadwater................... 166 264 | Iron ore, gold, sand and gravel, lead, silver, zinc, 
stone, copper. 

Carbono ceda CPUSS 11, 499 7,755 | Petroleum, stone, coal, uranium, sand and gravel. 

A A A 112 72 | Petroleum. 

Cascade oou cocos suse kcu eene 742 730 | Sand and gravel. clays, coal, stone. 

Custo rca 154 143 | Sand and gravel, coal. 

Daniels, Roosevelt 3.......... 10, 633 8,932 | Petroleum, sand and gravel. 

Dawson, McCone 3........... 3, 604 3,652 | Petroleum, sand and gravel, coal. 

Deer Lodge................... 532 852 | Lime, stone, sand and gravel, silver, gold. 

Fallon, Prairie, Wibaux 3..... 26, 745 27, 854 Petroleum, sand and gravel. 

A A A (3) (2) Gypsum, clays, sand and gravel. 

Flathead. .... 0-00-0222- 552 405 | Stone, sand and gravel, silver, gold. 

A 2 coco SvickicusScae seuss (3) (3) Cement, stone, sand and gravel, mica. 

Garfield, Petroleuin 3......... 394 468 | Petroleum. 

Glacier, Pondera, Teton, 

Toole A si endas 10, 671 9,810 | Petroleum, sand and gravel, copper, stone, silver, gold. 

Golden Valley...............- (D... AA 

Granite... A ce 1, 063 1,403 | Manganese, zinc, silver, lead, copper, gold, manganif- 
erous ore, 

Hilo oa 121 45 | Sand and gravel. 

Jefferson... uo cines 132 266 | Stone, lead, silver, zinc, gold, copper. 

Judith Basin................. 219 207 | Iron ore, sand and gravel, lead, silver, zinc. 

Duk. A Secu ee (2) 26 | Sand and gravel. 

Lewis and Clark.............. (2) 1,709 | Zinc, sand and gravel, lead, copper, silver, gold, 

Libetty. AS 125 78 | Petroleum. 

IP A it eme (3) (?) Vermiculite, sand and gravel, zinc, lead, silver, gold. 

Maison .ocoscocuacós. sueros 964 1,347 | Gold, tale, silver, copper, zinc, mica, 

Meagher.....................- (2) 62 | Lead, copper, zinc, silver, gold. 

Mineral...................... 57 (3) Lead, sand and gravel, zinc, silver, copper, gold. 

Missoula..........-.......... 195 136 | Sand and gravel, barite, stone, gold, silver. 

Musselshell................... 2, 427 2,931 | Petroleum, coal. 

Perk SU SENTIO M cet (2) (2) Sand and gravel, stonc, gold, silver. 

A AAA 146 6 Do. 

Powell 2... .------------------ (3) (3 Phosphate rock, lime, sand and gravel, stone, gold, 
copper, zinc, lead, silver. 

A soe (2) e Fluorspar, sand and gravel, lead, silver, zinc, gold. 

Richland... eoi e ee ue (2) (2 Coal, petroleum. 

Rosebud...................... 7,059 9,092 | Petroleum, coal. 

Sanders... eee ceu es Ha e e (2) (2) Lead, zinc, stone, silver, sand and gravel, copper, gold. 

8heridan................. ll... 1, 512 1,622 | Petroleum, coal. 

Silver. Bow... lec e secre 51, 719 66,353 | Copper, silver, manganese, zinc, phosphate rock, 

old, lead, sand and grnvel. 

Btillwater..................... (3) (3) Chromium, stone, petroleum, gold, silver. 

MO PA (2) Sand and gravel. 

IN MA (2) 46 Do. 

Valley EE 1,726 495 Do. 

Yellowstone. ................. 1,877 1,685 | Petroleum, sand and gravel, clays. 

Undistributed t............... 32, 059 30, 223 

Totalt cons ie ees *107,328 | 178,854 


1 Chouteau, Powder River, and Wheatland Counties did not report production. 

ts ure withheld to avoid disclosing individual company confidential data; included with ““Undistrib- 
uted.' 

3 Daniels and Roosevelt; Dawson and McCone; Fallon, Prairie, and Wibaux; Garfield and Petroleum; and 
Glacier, Pondera, Teton, and Toole Counties have been combined because of joint oilficld production. 

1 Includes value of gem stones, natural gas, natural gas liquids, petroleum, and some sand and gravel that 
cannot be assigned to specific counties and values indicated by footnote 2. 

$ Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime. 

* Revised figure. 


Phosphate rock produced at the Canyon Creek and Quartz Hill 
mines of Victor Chemical Works was shipped to the company ele- 
mental phosphorus plant at Silver Bow. Talc from the Tri-State 
Minerals Co. Smith-Dillon and Crown mines was ground at the Bar- 
ratts mill. A small quantity of mica was produced at the Sparkle 
mine, 11 miles southeast of Dillon. 
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B:g Horn.—C ride oi] recovered from three fields was about 7,000 
barrels less than m 1959. Natural gas withdrawais increased slightly. 

Biaine.—Prwinection of crude ott from the Bowes feid was 20,000 
barrels. oor; pared with 333.000 barrels in 1959. Natural gas output 
frean the same field increased to 1.4 billion cubic feet, 535 million 
cubic feet more than in 1959. Ore bitaminons emal mine was active. 

Broad water.— Ralls & Harris Bros. shipped 19.313 long tons of iron 
ore (magnetite) from the Iron Cross mine near Radersburg; the ore 
went entirely into cement production. 

The Marietta mine of Northern Milling Co. in the Park (Indian 
Creeky district yielded a sizable quantity of gold ore. Other gold 
jroperties operated were the Big Buck, Bearer district. and the Keat- 
ing and Ohio Keating. both in Cedar Plains district. Small tonnages 
of lead and zinc ores were produced at the January and East Pacific, 
Bearer district, Silver Queen, Skyline, and Valley View mines, all 
in Park district. 

A small quantity of stream gravel was worked at the Diamond Hill 
placer in the Park mining district. 

Carbon.—Uranium ore was mined at the Bob No. 6, Dandy, Marie 
No. 2, and Pere No. 14 by The Hidden Splendor Mining Co., the 
poo pe producer. The Dandy and Pere No. 14 also were worked 
y Joe Highsmith. Pryor Mining Co. operated the Old Glory, and 
J.J. Stoick mined the Swamp Frog. 

Decreases in the output of petroleum, natural gas, and coal com- 

red with 1959 mainly were responsible for a drop of $3.7 million 
in the value of fuels and nonmetals. The Elk Basin field (ranking 
fourth in the State) yielded 2.7 million barrels of crude oil, 1.3 mil- 
lion barrels less than in 1959. A new field, Mackay Dome, on the 
Carbon-Stillwater County boundary had initial production of 2,600 
barrels. Natural gas recoveries from the four fields in the county 
were 41 million cubic feet below 1959. There was an increase in the 
tonnage of limestone quarried at Warren by The Bighorn Limestone 
Co. Two bituminous coal mines were active. 

Carter. Output of crude oil from the Repeat field rose from 30,000 
barrels in 1959 to 29,000 barrels. 

Cascade, —M odernization of The Anaconda Co. Great Falls electro- 
lytic copper refinery continued, and all Anaconda electrolytic zinc 
refining was diverted to the Great Falls plants. 

Cuseade county regained first position as a source of sand and gravel 
even though production was slightly less than in 1959. There was 
a fourfold increase in the quantity of fire clay mined at the Arming- 
ton pit for use at the Anaconda Reduction Works in Deer Lod 
County, Robinson Insulation Co. expanded vermiculite for use as 
loose fill insulation, lightweight aggregate, and for soil conditioning. 
One mine produced bituminous coal. 

Daniels and Roosevelt.—These counties were considered as a unit be- 
enuso tho Bredette-North oilfield extends over the Roosevelt County 
line into Daniels County. Combined crude oil output was 3.3 million 
barrels, compared with 3.9 million barrels in 1959. Most of the pro- 
duction came from the Poplar-East field in Roosevelt County (rankin 
third in the State). Recovery from the Bredette-North field droppe 
from 87,000 barrels in 1959 to 29,000 barrels. In Daniels County the 
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Line Coulee field yielded 438 barrels, compared with 12,000 barrels in 
eke uu production from Tule Creek, a new field, totaled 31,000 
arre 

Dawson and McCone.—Crude oil production from the two-county area 
(combined because the Richey field underlies parts of both counties) 
was slightly higher than in 1959. The Glendive field in Dawson 
County was the leading producer in the combined area. Recovery 
from the Richey-Southwest field in McCone County was 79,000 barrels 
(49,000 in 1959). 

Deer Lodge.—F luosolids reactor installation continued at the Ana- 
conda Reduction Works and was to be completed late in 1961; the 
reactors were to be used in roasting copper concentrate. Also, a new 
conveyor system to move copper calcines from the roasters to the 
reverberatory furnaces was bein installed. A remote-control unit 
for the conveyor belt and a distribution system between the ore crush- 
ing plant and the concentrator bins were installed. A new tailing 
thickener was put in operation, and an enlarged tailing disposal sys- 
tem neared completion. 

Electrolytic zinc operations at the Anaconda Reduction Works were 
terminated at yearend. Future zinc concentrate intake was to be 
handled at the Great Falls electrolytic zinc plant. 

The Anaconda Company annual shareholders report showed man- 
ganese nodule production of 7,369 tons and ferromanganese output 
of 11,017 tons. Cadmium recovered from zinc ores was 620 tons. 

Gold and silver ores were mined at the Cameron, Gold Coin, Silver 
Chain, and Champion properties. 

Quicklime made from limestone mined by Anaconda at Brown's 
quarry was used at company ore-processing and metallurgical opera- 
tions. The company did not roast pyrite to make sulfuric acid as it 
had done for many years; gases from fluosolid reactors (roasting cop- 
per ores) were used instead. Anaconda operated its phosphate ferti- 
lizer plant for J. R. Simplot Co., Pocatello, Idaho, to whom it had 
been sold. Plans called for dismantling and shipping the plant to 
Pocatello, Idaho. Refractories were made from clay mined in Cascade 
County. 

Fallon, Prairie, and Wibaux.—This a considered as a unit for re- 
rting | asi: production, continued as the major source in the 
tate. Output of 11.5 million barrels ($27.9 nn) was over 1 mil- 
lion barrels higher than that of 1959. The Pine field (5.1 million 
barrels), underlying the three counties, and the Cabin Creek field 
(4.5 million barrels), Fallon County, were the first and second ranking 
oilfields in the State. 

Natural gas withdrawals totaled 6.9 billion cubic feet. Cedar Creek 
field in Fallon County dropped to third place from second as a source 
of natural gas. Output from the field was 4.6 billion cubic feet, 
compared with 5.1 billion cubic feet in 1959. Production from Pine 
field was 1 billion cubic feet (933 million in 1959) ; and withdrawals 
from Cabin Creek field in Fallon County totaled 1.1 billion cubic 
feet (971 million in 1959). 

Fergus.—Gypsum was mined near Heath by United States Gypsum 
Co. and near Hanover by Ideal Cement Co. Lewistown Brick & Tile 
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Co. manufactured building brick and tile and other heavy clay prod- 
ucts from clay mined at nearby pits. 

Fiathead.— Kaiser Aluminum & Chemical Corp. delivered the first 
alumina to Anaconda Aluminum Co., Columbia Falls, under a previ- 
ously negotiated contract. 

The Flathead mine in the Hog Heaven district, operated by Waino 
Lindbom, yielded silver ore. 

Gallatin.—Gallatin County was the leading source of nonmetals in 
the State, and the Trident plant of Ideal Cement Co., Montana Divi- 
sion, was the principal mineral industry in the county. Limestone 
output from the Trident quarry (Ideal Cement Co.) led the State in 
stone production. Most of the mica mined in Montana came from 
a deposit near Gallatin Gateway. 

Garfield and Petroleum.—Output of petroleum from the Cat Creek 
field (underlying parts of both counties) increased to 181,000 
barrels—30,000 barrels more than in 1959. 

Glacier, Pondera, Teton, and Toole.— This four-county area, consid- 
ered as a unit for reporting petroleum production, was the second 
most important source of crude oil in the State. Total output was 
4 million barrels compared with 3.9 million in 1959. Cut Bank, the 
principal gas-producing field (including Reagan) and an important 
crude oi] source, underlies parts of Glacier, Pondera, and Toole Coun- 
ties. The Pondera field underlying Pondera and Teton Counties) 
had production totaling 505,000 barrels (521,000 in 1959). In order 
of crude oil output, the principal fields were Cut Bank (2.1 million 
barrels), Kevin-Sunburst (744,000 barrels), and Pondera. 

Natural gas withdrawals totaled 12.5 billion cubic feet (11.3 billion 
cubic feet in 1959); Cut Bank-Reagan yielded 11.2 billion cubic 
feet and Kevin-Sunburst furnished most of the remainder. 

Granite.—Battery-grade manganese ore was mined by Taylor-Knapp 
Co. and The Trout Mining Co. in the Philipsburg area. Trout Com- 
pany produced and shipped a lesser quantity of under 35-percent 
metallurgical-grade ore to The Bunker Hill Co. for use as a cell 
cleaner at the Kellogg, Idaho electrolytic zinc plant. 

Over 34,000 tons of zinc ore was mined from the Trout Mining Co. 
Algonquin property, Flint Creek district. Silver came from the Co- 
manche Extension, Cudgie-Taylor, Harper, and Little Emma mines 
in the same district. Gold ore was mined at the Copper Queen, 
Boulder district, Bluebell, Dunkelburg district, and Mickey, Red Lion 
district properties. The Black Pine, Henderson district, and Sally 
Ellen, South Boulder district, both yielded silver ore. 

Two small-scale hand placer mines were active—one each in the 
Alps (Bonita), and Garnet districts. 

Jefferson.—Eighteen gold, silver, and base-metal mines were active, 
yielding nearly 13,000 tons of ore having a recoverable metals value 
of $184,759. Principal producer was the Alta-Custer, Colorado dis- 
trict, operated by Lahey-Leasing Co. The Crystal (M & H Mining 

Jo.) and the Silver Crescent (Montana Gold & Silver Co.) both in the 
Cataract district, yielded moderate tonnages of gold-silver ore. Other 
producing properties were the Big Jim (lead-zinc) and Hie Ore (gold- 
silver). Amazon district; Bonanza Jack (gold-silver), Hiawatha 
(silver), Mount Thompson (silver), Obelisk (silver), and Silver Hill 
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(gold-silver), Cataract district; Loeber (gold), Nellie Grant (lead- 
zinc), and The Finder (gold), Clancy district; Uranium (ead), 
Colorado district; Klondyke (gold), Elkhorn district; Montana (si 
ver), Homestake district; Yama (silver), McClellan district; and 
Silver Queen (silver), Whitehall district. 

Stream gravel was worked at three small-scale hand placer opera- 
tions—one in the Cataract district and two in the Clancy district. 

Mines and mineral deposits of the county were the subject of a 
report." 

Jadith Basin.—In the Barker district, the Block P group (lead-zinc) 
was worked by the Hughesville Lumber & Mining Co., Inc., and lead 
ore was mined at the Tiger property. 

The Willow Creek iron deposit was mined by Young-Montana Corp. 
Ore was shipped to Cleveland Cliffs Iron Co., Superior, Wis.; The 
Anaconda Company, Anaconda, Mont.; Kaiser Engineering Co., 
Hanford, Wash.; Prairie Pipe Manufacturing Co., Ltd., Regina, 
Saskatchewan; Premier Steel Co., Edmonton, Alberta; Bethlehem 
Steel Co., Seattle, Wash.; and Oregon Steel Mills, Portland, Oreg. 

Lewis and Clark.—Old tailings and slag represented the bulk of the 
material treated at 16 metal operations. Zinc slag from current and 
past production of the American Smelting and Refining Co. East 
Helena smelter was fumed at an adjacent plant of The Anaconda Com- 
pany. Silver-bearing tailing from the Peck mill, Helena district was 
shipped by Louis Peura. Other producing metal mines were the 
Pearl (lead-zinc), Blue Cloud district; Nick € Dick (lead), Canyon 
Ferry district; Stemple Gold (gold), Gould-Stemple district; Mike 
Horse (lead), Heddleston district; assay office cleanup (lead), Frank- 
lin dump 'old), and Hopeful (gold), Helena district; Humdinger 
(gold), odon Gulch district; Copper Hill (silver), Marysville dis- 
trict; Howard o bell, Monte Christo (silver), Transit (lead- 
zinc), and Woodrow Wilson (gold), Rimini district; and the Rosetta 
(copper), Wolf Creek district. 

Liberty.—Output of crude oil declined to 39,000 barrels, 16,000 less 
than in 1959. Natural gas withdrawals also were less—3.7 billion 
cubic feet compared with 3.9 billion cubic feet in 1959. Keith Block 
and Whitlash fields, each yielding over 1 billion cubic feet, were 
the principal natural gas sources. 

Lincoln.—St. Paul Lead Co. mined lead-zinc ore from the St. Paul 
and Snowshoe properties in the Libby district. Several tons of gold 
ore was produced from the Gloria mine in the Troy district 

Vermiculite mining near Libby by Zonolite Co. was the major non- 
T mining activity. A small quantity of sand and gravel also was 
produced. 

Madison.—Gold ore was mined at the Mayflower and West May- 
flower properties, Renova district and gold-silver ore was mined at 
the Dictator and Bell Union mines, Sheridan district. The Easton 
Pacific, Virginia City district also yielded considerable gold-silver 
ore. Fifteen other o rating metal mines were the Strawberry 
(gold), Mammoth (gold), Colorado (gold), Concentrator (gold), 


* Roby, R. N., Ackerman, W. C., Fulkerson. F. B., and Crowley, F. A., Mines and Mineral 
Deposits (Except Fuels), Jefferron County, Montana: Montana Bureau of Mines and Geol. 
Bull. 16, 1960, 122 pp. 
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Asin past vears, barite mining by Baro:d Sales Division, National 
Lead Co. was tne principal mineral industry in the county. Some 
sand and gravel ard store also were produced. 

Kusselshell.—Petroleum and bitumir.ous emal were the principal com- 
meoditiea, Eight oilfields yielded 1.1 million barrels of crude oil, 
STIA) barrel: more than in 1959. There was one new field (Keg 
Comer), and one field (Devils Basin) that did not produce compared 
with tne preceding year. 

The county continued to supply most of the bituminous coal mined 
in the State. Production from eight mines was 93.000 tons: 1959 out- 
put was 123,00) tons. The Roundup Mining Co. Roundup No. 3 
mine was the principal producer. 

Park.—The Nebraska No. 1 and No. 2 placer claims in the Sheep- 
eater district yielded a small quantity of gold. 

Phillips.—Little Rockies Mining & Development Co. produced a 
«rial] tonnage of gold-silver ore from the Little Ben mine in the Little 
Rockies district. The Blue Rock and Lucky Maud placers in the same 
district, also were active. 

Powell.—Five metal mines were active—the Roval (gold), Bonanza 

(gold), Black Cloud (copper), Golden Anchor (lead-zinc), and 
Arnold (copper) properties. The Golden Anchor, operated by Golden 
Anchor Mining & Milling Co., Inc.. was the leading operation. 

Bench gravel was mined by hydraulic methods to yield gold at 
the Ophir roperty in the O hir district. 

Powell County continued to be the chief source of phosphate rock 
in the State because of increased output by both Montana Phosphate 
Products Co, and George Relyea. Most of the production was ex- 
ported to Trail, British Columbia, Canada, for use in manufacturing 
phosphate fertilizers by The Consolidated Mining & Smelting Com- 
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pany of Canada, Ltd. Limestone was calcined by Elliston Lime Co.; 
oth quicklime and hydrated lime were marketed. 

Ravalli—The Curlew Mining & Exploration Co. Curlew mine, 
Curlew district, yielded a small tonnage of lead-zinc ore. 

Fluorspar mining by Cummings-Roberts at the Crystal Mountain 
open pit continued to be the principal mineral industry in the 
county. Output was trucked to a mill at Darby. 

Richland.—Output of lignite by Knife River Coal Mining Co. at 
Sidney increased. Crude oil recovery from the Brorson field reached 
44,000 barrels, 8,000 barrels higher than in 1959. 

Rosebud.—An increase of $2 million in the value of petroleum pro- 
duced made the county second in the State as a crude oil source. The 
leading fields—Sumatra and Stensvad—produced 2.1 and 1.9 million 
barrels, respectively; both increased over 1959. Hibbard, a new field, 
produced 47,000 barrels. Bituminous coal output reached a new low. 

Sanders.—The principal metal producing mine was the Jack Waite 
in the £agle district, worked under a long-term lease by American 
Smelting and Refining Co.; however, production was curtailed by a 
T-month strike. Two other metal mines—Montana Standard, Pros- 
pect Creek district (lead-zinc) and Raven Thompson River district 
(copper) —were small producers. 

Sheridan.—Crude oil recovery reached 707,000 barrels, compared 
with 687,000 barrels in 1959. The first production from Dwyer, a 
new field, was 92,000 barrels. A small quantity of lignite was mined. 

Silver Bow.—As in previous years, mines of The Anaconda Company 
led in quantity and value of gold, silver, copper, lead, and zinc pro- 
duced in the State. Ore treated or sold rose from 8.7 million tons 
in 1959 to 12.2 million tons; however, the number of operating prop- 
erties declined from 15 to 11. Value increased from $50.2 million to 
$64 million. Copper ore supplied 11.9 million tons of the total com- 
pared with 8.1 million tons for the preceding year. Zinc ore pro- 
duction dropped from nearly 600,000 tons in 1959 to less than 200,000 
tons. Copper ores yielded 175 million pounds of recoverable copper, 
and zinc ores yielded 9.5 million pounds of recoverable zinc. 

There was no mine production of manganese ore; The Anaconda 
Company shipped manganese nodules (56 percent manganese), pro- 
duced from previously mined ore, to the company ferromanganese 
plant and to other consumers. 

Summit Valley (Butte) District.—All metal produced in Silver 
Bow County came from this district. Leading producers were two 
Anaconda company copper mines—the Berkeley open pit and Kelley 
block-caving operation. The Anaconda Butte Hill vein mines 
(Mountain Con and Steward) ranked third in copper output. Over 
8 million pounds of copper was recovered from mine water through 
precipitating operations of The Anaconda Company. 

Silver ore was mined by Anaconda at the Alice mine, and old 
tailings from the Champion mine yielded silver ore for treatment 
at the company smelter. 

Zinc mining was terminated by The Anaconda Company during the 
year; the only zinc property mined by the company was the Alice 
pit, from which approximately 170,000 tons of ore was taken. 
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TABLE 15.—Mine production of gold, silver, copper, lead, and zinc in Silver Bow 
County, in terms of recoverable metals 


Material sold} Gold, lode Silver. lode 


Year Mines pro- or treated and placer and placer 
ducing (thousand | (troyounces)| (thousand 

short tons) troy ounces) 
1951- 55 (average)... -0-0000 eee 20 5, 271 18, 426 5, 600 
A A A oe a? 21 9,395 31, 132 6, 772 
|| Lr TN AN lat 19 10, 673 27, 312 5, (^ 
1958. Li canere IA O S TO 22 10, 745 17,371 3, 308 
ils AA A A AR 16 5, 679 18, 615 3. 204 
pj pd te en nD erm ee IA ll 12, 169 21,819 2, 918 
1882-1900 AAA AA A (1) 2, 312, 000 618, 168 

Copper Lead Zinc Total value 

(short tons) | (short tons) | (short tons) | (thousands) 
1951-55 (average)... 2-2-2 le 67, 315 15, 081 69, 551 $69, 521 
TOM), oc ct Seva tec A esis 96, 202 14, 989 63, 375 111,138 
VOGT ook re ee es A as 91, 393 9, 617 43, 169 73, 328 
W098 ce EN cose O A AN 90, 557 5, 492 26, 480 57, 942 
TOG ARA A A RA AO 65, 810 4,456 22, 459 50, 149 
E AMO II IO 91,754 1, 889 4,755 63, 950 
1882-1000. AA Ste ea 7, 541, 000 398, 000 2, 234, 000 3, 490, 175 


1 Data not available. 


The Anaconda Company annual report to shareholders stated that: 


Underground and pit mining operations in Butte, Montana, were resumed 
on February 15, following settlement of the prolonged strike which started in 
these and other Western Operations on August 19, 1959. Full production from 
the mines was attained in March 1960. 

Production of copper at the Berkeley pit in Butte averaged 32,610 tons per 
operating day, compared with an average of 28,500 tons per operating day in 
1959. The average stripping ratio during this period was 2.40 tons of waste 
for each ton of ore mined. 

A new and revolutionary type of electric truck is undergoing tests at the 
Berkeley pit, and results to date are encouraging. This vehicle, designed to 
haul approximately 70 tons per load, travels out of the pit on a 15 percent grade 
at a speed of from twelve to fifteen miles per hour. The development of a truck 
of this type will be a major improvement in cost and efficiency of hauling ore 
and waste from this and other open pits to the company as they increase in 
depth and length of haul. 

The Kelley block-caving operation produced a daily average of 11,505 tons 
of copper ore. Nine new ore blocks were brought into production during the 
year, and the 1600 level was being prepared for production by the installation 
of track and other facilities. 

High grade copper ore was produced from veins in the Mountain Con mine. 
The Steward vein mine was rehabilitated, and preparations are in progress to 
put it on an operating basis. Recent development work on lower levels of this 
mine has disclosed new high grade copper ore. 

To improve production efficiency and to prepare for working the deeper 
levels of the Butte mines, several new projects were started during the past 
year. The principal project is the deepening of the Kelley No. 1 shaft for cen- 
tralized hoisting. The sinking of the Mountain Con shaft was resumed to de- 
velop the high-grade ores which occur below present working levels. An internal 
subshaft is being sunk from the 4000 level of the Steward mine. This subshaft, 
the deepened Mountain Con shaft, and other subshafts will later become tribu- 
taries to a common 4400-foot level for transfer of ore to the Kelley No. 1 shaft. 

The Tuolomne shaft is being rehabilitated and deepened and will be equipped 
for use as a new central pumping facility for the Butte mines. When completed, 
it will replace the central pumping plant now located at the High Ore shaft. 

Two new fully automatic, rotary air compressors are being installed at the 
Cora compressor plant to replace the obsolete Leonard plant facilities. 
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The Anselmo zinc mine and the Emma manganese mine were not reopened 
after the strike. 

Mining of zinc ore accessible through pit operations was completed at the 
Alice pit, and the operation terminated on July 29. 

Work on the Elm Orlu-Black Rock low-grade zinc project was suspended, 
pending improvement in metal prices. 


The company reported that the Butte, Anaconda & Pacific Railway 
Co. handled a record total of 12,709,515 tons of ore during the year. 

Mines operating in the district not owned by Anaconda were the 
Mat lease (zinc), Mono Receiver No. 2 (silver), Northern Pacific 
(silver), Poser (silver), and Tuxedo (silver). 

Victor Chemical Works mined phosphate rock at its Maiden Rock 
property near Melrose. Output, which was higher than in 1959, was 
processed to elemental phosphorus at the company Silver Bow plant. 

Stillwater.—A small tonnage of gold ore was extracted from the 
Senate property in the Yellowstone River mining district. 

American Chrome Co. continued mining and milling chromite for 
delivery to the Federal Government under a purchase contract. A 
small tonnage of concentrate was used in a company pilot plant for 

roducing ferrochromium. The company annual report made the 
following statement, concerning the ferrochromium operation: 

The addition of a refining furnace to the ferrochrome smelter pilot plant was 
completed in September and a production run of 520 tons of refined chrome was 
made. . . . Carload-lot sales of it have been made to leading steel companies. . . . 

. . . Unfortunately the location of the mine imposes a marketing handicap 
because of high rail freight to the distant stainless steel production areas, and 
as the deposit contains only one grade of ore the range of ferrochrome grades 
which can be smelted from it is limited; also this ore must compete with cheap 
foreign ore imported without duty. ... 

The comprehensive marketing studies which American Chrome Company has 
made, as well as Government statistics on use, show a growing demand for 
ferrochrome and for use of the grades which can be produced at Nye. The 
steel companies have stated they would like to see a domestic source chromium 
facility operating in the United States. ... A vigorous effect is being made to 
accomplish this objective and a Proposal to the Government is being made by 
American Chrome for smelting into ferrochrome the 900,000 ton chromite ore 
concentrate stockpile being completeed in 1961. Conversion of this stockpile 
would result in 388 million pounds of chromium. . 

Toole.—W hitlash Mining Co. mined 31 tons of copper ore from the 
Whitlash mine in the Gold Butte district. 

Valley. —Value of sand and gravel output dropped to $495,000 from 
$1.6 million in 1959 because of lessene demand by the U.S. Army 
Corps of Engineers at its Glasgow Air Force Base project and by the 
Bureau of Reclamation at the Milk River project. Valley County 
dropped from first to third place in output of sand and gravel. 

Yellowstone.— Recovery of crude oil from two fields declined to 376,- 
000 barrels—155,000 barrels less than in 1959. Waste gases from the 
Continental Oil Co. and Humble Oil & Refining Co. refineries near 
Billings were transported to Montana Sulphur & Chemical Co. for 
conversion to high-purity elemental sulfur. 

The county ranked second in sand and gravel production. Output 
was moderately larger than in 1959. Shale was expanded to light- 
weight aggregate by a company near Billings. Lovell Clay Products 
Co. made heavy clay products from clay mined locally. 
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The Mineral Industry of Nebraska 


By D. H. Mullen? 
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HE VALUE of mineral production in Nebraska in 1960 continued 
T to rise and reached $103.7 million, a gain of 7 percent. Of all 
minerals produced, only clays and pumice failed to increase in 
value. 'The mineral fuels (natural gas, natural gas liquids, and petro- 
leum) furnished 73 percent of the total value of all mineral output and 
15 percent of the increase over the 1959 value. Output of petroleum 
increased 1.5 million barrels and was credited with 68 percent of the 
value of all minerals. Petroleum exploratory and development drill- 
ing was less than that of the preceding year; however, the success ra- 
tio remained high. An important achievement was the successful ex- 
ploratory program in the Cambridge Arch area, east of the Denver- 
Julesburg basin, where the first production from Cambrian formations 
was made. 

Modest but continued gains in value noted for most of the non- 
metals contributed to the gradual increase in total value of mineral 
production. 

TABLE 1.—Mineral production in Nebraska ' 


1959 1960 
Mineral 
Quantity Value Quantity Value 

(thousands) (thousands) 
kagaendu sd ue E ME NE Ee thousand short tons.. 131 $133 108 $109 

Gern Ston6OS. AA irainen nere arris hesen o 
Natural gas........-......---------- million cubic feet... 13,128 2, 087 5, 2, 670 
Petroleum (crude)......... thousand 42-gallon barrels. . 22, 881 65, 897 3 24, 428 3 70, 108 
Sand and gravel.................. thousand short tons... 11, 202 8, 301 10, 876 8, 746 
| T RENE MN Ec te Gs ad are 3, 236 5, 235 3, 336 5, 651 

Value of items that cannot be disclosed: Cement, 

natural gas liquids, and pumice. .....................]............ 17,679 |. serenus 18, 384 
Total Nebraska 5... Lee ecce caccleeru ceo les ec sae|unsecaP ae UE è 97,130 |............ 103, 687 


1 Production as measured by mine shipments, sales, or marketable production (including consumption 
by products): 
3 Weight not recorded. 
8 Preliminary figure. 
in rr asd to eliminate duplicating value of raw materials used in manufacturing cement and 
e à 
5 Revised 


Construction of the 75,000-kilowatt sodium-cooled, graphite-moder- 
ated nuclear powerplant being built by the Atomic Energy Commission 
(AEC) at Hallam, and begun in April 1959, was 55 percent complete 


1 Commodity-industry analyst, Bureau of Mines, Denver, Colo. 
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at the end of the year; completion was scheduled for early 1962. Care- 
ful review of the design of the reactor, conducted to evaluate the pos- 
sibility of an incident such as fuel-element failure, resulted in some 
design changes. The reactor will dai power to the distribution 
system of the Consumers Public Power District of Nebraska, which 
will operate the AEC reactor. Construction ds ess was delayed be- 
cause the reactor vessel—successfully shipped by barge from Philadel- 
hia by way of the Atlantic Ocean, Gulf of Mexico, Mississippi, and 
Missouri Rivers to a landing in Nebraska—slipped from a truck trailer 
40 miles from the plant site on June 22. Reloading the 65-ton vessel, 
22 feet in diameter and 35 feet in height was difficult; but it was de- 
livered to Hallam on July 11. A complete examination showed that 
the vessel had sustained on serious damage; it was then moved into 
lace. 
: Employment and Injuries.—Table 2 shows 1960 Bureau of Mines em- 
ployment and injuries data in the minerals industries, exclusive of 
petroleum. 


TABLE 2.—Employment and injuries in the mineral industries’ in 1960’ 


Average Injuries Frequency 
Number number Total rate (in- 
Industry of opera- of men | man-hours juries per 
tions employed worked Fatal | Nonfatal| million 
man- 
hours) 
Sand and gravel.................- 180 76 ,404 |.........- 12 8.4 
o AE IA 603 | 1, 457, 856 l.......... 16 11.0 
Others 2 ogee. o ecu sa PIELES Iu 7 23 , 550 usce es 4 5.4 
"Tolal..ieuecicsme css 218 1,660 | 3,613,870 |.......... 32 24.8 


1 Excludes petroleum. 
2 Preliminary figures. 
3 Includes clay and pumice mines and a refinery. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Natural Gas.—Natural gas from gas wells and oil-well gas after proc- 
essing, marketed through pipelines, was 16 percent ter than in 
1959. Dry natural gas came from fields in Deuel and Cheyenne Coun- 
ties, and oil-well gas came from fields in Kimball, Banner, and 
Cheyenne Counties. 

Natural Gas Liquids.—Natural gasoline, butane, and propane re- 
covery at natural-gasoline plants was 9 percent above that of 1959. 
Natural gas liquids were recovered at five plants, two in Cheyenne, 
two in Kimball, and one in Deuel Counties. Natural-gasoline plants 
at the Big Springs field in Deuel County and at the West Sidney field 
in Cheyenne County were refrigeration-absorption plants; the Kim- 
ball and Banner plants near Kimball and the Huntsman plant in 
Cheyenne County were absorption plants. Daily capacity of the 
plants was 77.5 million cubic feet, and the average daily throughput 
was 68.9 million cubic feet. 


THE MINERAL INDUSTRY OF NEBRASKA 623 


MILLION DOLLARS 
110 


Other E 
Stone : 
90 Sand and gravel 
4 Petroleum 
80 
70 
ii ws 
Se E 7 
50 E^) E i 
77 7 
LY Yj 
T Y 4 
"ir Y 
3 al Y 
LA 7 
Pop Y, 
e 7 ZZ 
77 ZZ MA IZ 
Le bp A LEM 
IN 21 ee 
I9 7A Zi WY Z4 ¿Le 
LB ; A 7 Vpn LE 
-... D etu "P: ret Z Z 7 p 22 A y Z: 7 % 77 Zu 
E Be uu e D PA VU pP SA TA VÁ 
sl ES E 29 Ea pu E A TA EA AA A A VE 
A o 74 PÀ PA VÀ VÀ TEKCE 
o LEH KA kai eed bed bai E 27 LA VÀ EA EA EA EAN 


1940 1942 1944 1946 1948 1950 1952 1954 1956 1958 1960 


FIGURE 1.—Value of petroleum, sand and gravel, and stone, and total value of 
mineral production in Nebraska, 1940-60. 


Petroleum.—Petroleum production from 1,571 wells in 255 fields in 
9 counties was 7 percent above that of 1959. The increase in value 
(5 percent) represented 64 percent of the gain in total value of 
mineral production in 1960. Exploratory drilling, although lower 
than in 1959, was rewarding. Of 391 wells drilled, 36 were success- 
ful, giving a success ratio of 9 percent. The exploratory drilling 
east of the Denver-Julesburg basin in Red Willow, Dundy, and 
Hitchcock Counties along the Cambridge Arch, evoked considerable 
interest. Drilling in this area resulted in producing wells in Penn- 
sylvanian formations. At the Sleepy Hollow field, production was 
obtained from Pennsylvanian and Cambian formations, the latter 
the first in the State. Most of the exploratory drilling was done in 
the Nebraska part of the Denver-J alesbure asin where 307 wells 
were completed; 30 were successful for a success ratio of 9 percent, 
1 percent less than in 1959. This drilling was centered in Banner, 
Cheyenne, and Kimball Counties, and, to a lesser extent, in Morrill 
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The Nebraska Oil and Gas Conservation Commission, created by 
the State Legislature in 1959, completed its staff with headquarters 
at Sidney in Cheyenne County. For each of nine fields, the Com- 
mon ordered special rules specifying semi-annual bottom-hole 
pressure surveys of key wells and quarterly il ratio tests at all 
wells An intensive bottom-hole pressure and production tests at the 
kurell field in Kimball County were completed to determine the 
producing mechanism in the reservoir. Production was limited at 
three fields to conserve reservoir energy and use that energy prop- 
erly, A maximum gas-flow limitation was ordered at the Rohl- 
fing field in Cheyenne County until operators installed compression 
facilities and marketed the casing-head gas produced. An 80-acre 
well-4pneing pattern was established temporarily at the Culbertson 
field, discovered in 1960, to determine the most economical method 
of development. The Commission staff completed a prescriptive field 
nomenclature for the entire State. 
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TABLE 4.—Wildcat- and development-well completions in 1960, by counties 


County Crude Gas Dry Total Footage 
Wildcat: 

O i2 cee Ie RES aa che Sec ce second ION PA 1 1 §, 100 
PANDO! A A LE EE ;' AJ pnt 63 72 451, 600 

A A A, PS AA 2 2 6,7 
A A A AE PA 4 4 16, 300 
A A A A AAA AAA 2 2 9, 900 
O AA A y dpi PAPE 66 73 376, 900 
BE A A AAA AA 1 1 3, 000 

DAW A O TE IN A AAA 2 2 7,7 
J BID A T EE ee E EEEE AES PAN A 1 3 3 10, 600 
TINO Mai iS y zcrascew 6 7 34, 900 
ns E AO AA AAA 4 4 15, 600 
IP AA A AA PANA 3 3 10, 700 
E DO RA A A A A II AN 2 2 3, 400 
COS DOR ER A A EEE AA 1 1 3, 900 
EN AAA eto Qe AAA AN oe ie 1 1 4,100 
IE A AO ARA MA 2 2 8, 800 
ds PA A c emewaWO AAN 11 12 BA, 600 
TiO noch cess senses acco ee A A, A de LAA 1 1 3, 600 
JONNSOD AA A AO PAPA 1 1 1, 600 
E A A A sea meri E 1 1 4, 400 
RAM Daleks A pcs cd D mcce eu 83 92 602, 100 
A AA cee II AAA ASA 1 1 1,700 
Morte aa tas Y e 32 36 170, 500 
Phelps casein ows AA IA A RAE 1 1 4,100 
Red Will olaaa a os secto 33 37 137, 700 
Scotts Blüll.:uosaswocczecsseeschcKeesssRmMempie 1 AA 10 11 60, 100 
A AAA AR E e aui ie uL ee ee use NE 17 17 74, 600 
D 01a A AI AA AA 1 1 3, 300 
Tod dd A 355 391 2, 087, 500 

Development: 

A A 46 |.........- 176 12 751, 300 
a IO A A A 29 2 143 74 375, 000 
A AA PEN 1 1 3, 400 
DUNGY A E A A A A eeoeect ved 1 4, 500 
ns AA A AS DU PEA 1 23 94, 000 
¡Al EN A A ee! 53 Y 0a0ao 113 166 1, 094, 300 
Moril A A O E 22 ER 13 35 168, 200 
Red WIllOW. ua ei 68 |.......... 11 79 230, 100 
RICOATO SON carr dd eee. NAAA PEN 1 3, 300 
Scotts Blot sco. cc rica a y A 1 2 11, 600 

Total A O A AO 243 2 2 259 504 2, 785, 700 

Total all drilling............................. 279 2 2614 895 4, 873, 200 


1 Includes one service-well completion. 
2 Includes two development service- well completions, 


Source: The Ol! and Gas Journal. 


NONMETALS 


Cement.—Shipments of portland and masonry cements from plants 
in Cass and Nuckolls Counties declined slightly although the value 
was higher. Prices in 1960 averaged $3.45 per barrel for portland 
cement and $4.42 for masonry cement, compared with $3.31 and $4.23, 
respectively, in 1959, Shipments were made to consumers in Nebraska 
(79 percent) and Iowa (15 percent), and in lesser amounts, to con- 
sumers in South Dakota, Kansas, Minnesota, and Colorado. The eight 
kilns at the two plants, operating an average of 322 days each, had 
an output rate of 94 percent of capacity. Approximately 71.6 million 
kw. hours of electricity, all purchased, was used at the plants. One 
plant used finished portland cement as a base for manufacture of 
masonry cement; the other used cement clinker. 
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Clays.—Fire clav and miscellaneous clay were produced in four 
counties for manufacturing art pottery, building brick, draintile, 
sewer pipe, other clay products, and portland cement. Total clay 
production was 18 percent below that of 1959. 

Gem Stones.—Gem stones and gem materials such as agate, agatized 
wood, jasper, petrified wood, and chalcedony were collected by gem 
societies and individuals in various parts of the State. The value, 
reported by collectors, was 33 percent above that of 1959. 

Perlite.—Crude perlite from deposits in New Mexico was processed 
by Western Mineral Products Co. at its Omaha plant. The expanded 
product was used in building plaster and as a concrete aggregate. 

Pumice.—The value of pumice produced in Custer County was 5 
percent below that of 1959. The crude pumice was ground and sized 
for use in cleansing and scouring compounds and as an abrasive. 

Sand and Gravel.—Production of sand and gravel came from 59 of 
the State's 93 counties. Output declined 3 percent in quantity but 
increased 5 percent in value compared with 1959, as more of the 
product was prepared. Commercial production at 134 operations in 
94 counties was 93 percent of the State total. Major uses included 
paving and road construction (57 percent) and building (37 percent). 
Of the remaining 6 percent, produced by Government crews and con- 
tractors in 16 counties, 78 percent was used for roadbuilding and 11 
percent each for building and fill. Fifty-nine percent of the total 

roduction was used for road construction and 35 percent for building. 
The quantity of sand and gravel washed, screened, or otherwise 
prepared continued to increase and was 88 p of the total com- 
pared with 76 percent in 1959. The value of sand and gravel ranged 
from $0.44 per ton for unwashed material to $0.84 for washed. 
Counties that produced more than 500,000 tons each were Cass (1,165,- 
200 tons), Dodge (1,115,100 tons), Douglas (869,400 tons), Hall 
(764,600), and Sarpy (834,300 tons). 

Construction of the National System of Interstate and Defense 
Highways continued. Because the Bureau of Public Roads changed 
its method of reporting progress in 1960, no comparable data were 
available for 1959; however, a report? showed that from July 1, 
1956, to December 31, 1960, 27.9 miles of the Interstate System had 
been completed to full standards; 12.9 miles, of which 0.3 mile was 
toll, had been improved to standards adequate for current traffic; 
31.1 miles were under construction; and engineering and right-of- 
wny acquisition had started on 195.1 miles. Total designated milea 
of the system in Nebraska was 489.5 miles, leaving 222.9 miles to 
planned and built. Under the Federal-Aid program for primary, 
secondary, and urban highways, 693.7 miles were completed, and 
806.8 miles were under construction. 

Stone.—Crushed and broken limestone was produced in 12 counties, 
and dimension limestone (rubble) was produced in 2 counties. Total 
stone output gained 8 percent in quantity and 8 percent in value over 
that of 1959. Crushed limestone was used as riprap, concrete aggre- 
gate, and road material and was also used in manufacturing cement, 


*Burean of Public Roads, Quarterly Report on the Federal-Ald Highway Program, 
Dec. 31, 1960, press release BPR 61-6, Feb. 22, 1961. 
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TABLE 5.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 


Class of oy eration and use 


Quantity Value Quantity Value 


Commercial operations: 
Construction sand: 


Building 2322 ceneeccuseeees ee A closes oss 1, 985 $1, 831 1, 821 $1, 478 
Paving AAA A A A se ua A En 762 675 780 598 
Raüllroad ballast... ...--200 sordera dea (1) (1) 18 10 
A A IN 132 81 170 95 
ed AA A eek amne ME 30 12 61 24 
Industrial sand: 
oT E SA A E A A DNA REEL EL LEE 5 A AA 
AN A A A 1 1 1 (2) 
Total sind AA IS eee: 2,915 2. 208 2, 851 2, 205 
Construction gravel: 
Bune A M Reime EE tes 2, 110 1, 756 1, 905 1, 620 
PORT Sie: 5, 182 3, 594 5, 005 4, 113 
Railroad ballast... oo ccl ce sic ose cetece Secs l d] A A 
E A A A EN UH; 33 27 6 6 
AI II OIN TERN 164 109 6 6 
Miscellaneous prelados ld Lit 341 224 
sl PAPA Mu ROME RU cs: 7, 490 5, 487 7, 263 5, 968 
Total sand and gravel.............................. 10, 405 7, 695 10, 114 8, 173 
Qovernmontand-contractor operations: 
and: 
A A A A 22 11 
PAVING oec scccesusc sep senses saceoeceteicstesss cee 30 41 17 
Total SONG «ote A eeubetaves 30 63 28 
Gravel 
Hullding.. ullo A A A eee eet 62 31 
PUVING <a td 576 552 489 
¡NA A AA AA A 25 
"POUR E o A A to A 576 620 545 


Total sand and gravel 


3 Figure withheld to avoid disclosing individual company confidential data; included with “Other” sand, 
2 Less than $1,000. 


as agricultural lime, for whiting, and as a filler in rubber, putty, and 
asphalt. In two counties, contractors produced crushed limestone 
for riprap and road construction for the State department of roads 
and county highway departments. Major production came from 
Cass, Nemaha, and Washington Counties. 

Talc.—Sierra Talc Co. ground crude talc from mines in California 
and Montana at its plant at Grand Island in Hall County for use 
in ceramics, paint, plastics, paper, rubber, textiles, and toilet 
preparations. 

Vermiculite.—Western Mineral Products Co. exfoliated crude ver- 
miculite from mines in Montana at its plant in Omaha. The product 
was used for loose-fill insulation, as an aggregate in plaster, and for 
litter in stock pens. 
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METALS 


Although no metals were produced in Nebraska, substantial quan- 
tities of ferrous and nonferrous metals were used at numerous manu- 
facturing plants. Lead bullion from smelters in other States was re- 
fined by the American Smelting and Refining Co. (Asarco) at its plant 
in Omaha. Antimonial lead also was recovered as a byproduct. 


REVIEW BY COUNTIES 


Banner.—Banner County retained second place in production of 
petroleum. Output from 399 wells in 57 fields was 7.8 million bar- 
rels, a gain of 468,000 barrels or 6 percent over that of 1959. Major 

roduction came from the Singleton, Willson Ranch, Barrett, and 

rinkerhoff fields. Of 66 exploratory wells completed, 7 were suc- 
cessful. All were within four townships in the center of the county, 
and each was less than 2 miles from producing areas. 

The Falstaff field, discovered in October, began by producing 200 
barrels of oil a day on pump from the J sandstone at a depth of 6,583 
to 6,586 feet. An offset well to the east also pumped 200 barrels of oil 
a day, but offsets to the northeast and west were failures. The 
discovery well at the Bull Canyon field, west of any previously pro- 
ducing well in the county, was completed in February and pumped 
187 barrels of oil a day from the J standstone at a depth of 6,755 
to 6,759 feet. An offset well to the northeast was abandoned. Farther 
east in the same township, discovery wells were completed at the Gabe 
Rock field in January and at the Showlow field in August. Begin- 
ning production at each was 100 barrels of oil a day on pump from 
the J sandstone. Offsets at each field were failures. The North 
Lovercheck field, separated from the Lovercheck field by dry holes, 
was discovered in July. Starting production was 110 barrels of oil 
a day on pump from the J sandstone at a depth of 6,040 to 6,044 feet. 
An offset well to the north confirmed the discovery, but offset wells 
to the northeast and northwest were failures. The only D-sandstone 
discovery in the county during the year was completed in July at the 
Red Dog field; the discovery well pumped 125 barrels of oil a day 
at a depth of 6,239 to 6,253 feet. An offset well to the east was 
abandoned. 

Development drilling resulted in 46 new producing wells, chiefly 
in the Willson Ranch field and 7 other fields. Oil-well gas from some 
Banner County fields was processed at natural-gasoline plants in 
Kimball County. 

The county highway department produced paving gravel for road 
construction. 

Cass.—The county led in the value of cement, clay, and stone: 
was second in sand and gravel; and ranked third in total value of 
mineral production. The value of mineral production represented 
59 percent of the value of all nonmetal production and 16 percent of 
all mineral production in the State. 
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The Louisville plant of the Ash Grove Lime & Portland Cement 
Co. produced portland and masonry cements. Cement rock and shale 
used at the plant were mined from nearby deposits. Finished port- 
land cement was used as a base for manufacturing masonry cement. 


TABLE 6.—Value of mineral production in Nebraska, by counties? 


County 1959 1960 2 Minerals produced in 1960 in order of value 
VX, Cae eee eee $10, 700 $38,100 | Sand and gravel. 
NO. ARI ( 17,700 Do. 
ot, 00 IR ARE 21,050,740 | * 22,342,500 | Petroleum, sand and gravel. 
A O (3) (3) Sand and gravel. 
MOT Lies aquo AR A 16, 900 15, 200 Do. 
y LL Saudita dt 37, 100 (3) Sand and gravel, gem stones. 
boo o 0 Mc cst 523, 000 241, 100 | Sand and gravel. 
o MECA TA O 45, 500 237, 600 Do. 
CAGE. AI AAA 14, 709, 533 16, 458, 417 | Cement, stone, sand and gravel, clays, gem stones, 
one EAS Py 63, 400 168, 400 | Sand and gravel. 
A RS See 
Cheyenne ¢............. 11, 966, 400 10, 972, 5 Petroleum, sand and gravel, 
> ¿SIA TES 136, 100 122,800 | Sand and gravel. 
e S EA A 74, 300 62, 200 Do. 
E RR (2) 189, 100 Do 
A E 64, 200 (3) Pumice 
a ARE EAS 3) 155 | Gem stones, 
comal DIA AA 131, 525 193, 250 | Sand and gravel, gem stones, 
AAA, PATRIA A A 
DISÉ Ml PS AAA 42, 700 69,042 | Sand and gravel, stone, gem stones, 
pa RR AI 836, 800 912,000 | Sand and gravel, stone, 
a ER 781,151 823, 820 | Sand and gravel, clays. 
go, RARE reseed 105, 800 (3) Sand and gravel. 
(poo EA 32, 000 (3) Do. 
[oo ¿cinc Y PPP 
po^ A ee S 103, 900 (3) Sand and gravel. 
(00 IAE AR 264, 150 (3) Sand and gravel, stone. 
A TSS SESE eS A 20, 160 82, 400 | Sand and gravel, petroleum. 
ES D aee A n 361, 800 545,700 | Sand and gravel. 
A IIA 65, 400 61, 200 Do. 
pe TES ae: RA ae ee 
o, FAA A (3) Sand and gravel. 
Hitchcock.............. 236, 300 872,600 | Petroleum, sand and gravel. 
0 A eto Dee, PAE 71, 100 67,300 | Sand and gravel. 
A AI 294, 085 226, 634 | Sand and gravel, clays. 
O IIA 37, 95,800 | Sand and gravel. 
(Co 5 da PARE! 45, 500 Do. 
ZXmbdll AE 5 29, 494, 460 31, 537,400 | Petroleum, sand and gravel, 
OK: RARA A 235, 800 | Sand and gravel. 
LODS AIM 175, 645 (3) Stone, clays. 
7 Ee A 10, 000 150, 805 | Sand and gravel, gem stones, 
a ee AA EA 31,000 | Sand and gravel. 
ON CE AE, eee 219, 600 161, 800 Do, 
MOTE. 2a n<scckseescas 4 (3) Do. 
Ali, ds 2, 761, 340 2, 268,300 | Petroleum, sand and gravel. 
po Sea Sees 65, 150 67,350 | Sand and gravel, gem stones, 
NOIA tor (3) (3) Stone. 
NOA e eamus: (3) (3) Cement, sand and gravel, 
C a ta Orale (3) 70, 200 | Stone. 
a. PA CESA 129, 800 304, 200 Do. 
a 1:0 RENA 36, 500 12, 200 | Sand and gravel, 
yo: MAD eee 124, 900 83, 500 Do. 
Ci oras 02, 800 110, 700 Do. 
2 0 AAA ESE 493, 600 353, 600 Do. 
PO idad 5, 000 3 Do. 
Red Willow...........- 90, 040 1,654,700 | Petroleum, sand and gravel, 
Ricbardson............. 568, 460 72,638 | Petroleum, sand and gravel, stone. 
Ee i! 35, 600 84, 200 | Sand and gravel. 
y SR RIA TAS 1, 362, 800 (?) Sand and gravel, stone. 
Baunders............... 711, 650 (3) Sand and gravel, gem stones, 
o CIA 200, 800 344, 900 | Petroleum, sand and gravel, 
SA E cre obaee (3) (3) Stone, 
URGE UI AN 1,800 | Sand and gravel, 
A A A ES E Le AAA 21, 800 Do. 
IE EIA (3) 10,360 | Sand and gravel, gem stones, 
clo c5, AS A (3) (?) Sand and gravel. 
NRE ER ARA 72, 400 176, 800 Do. 
See footnotes at end of table, 
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TABLE 6.—Value of mineral production in Nebraska, by counties '—Continued 


County 1959 19603 Minerals produced in 1960 in order of value 

Thomas................ $300 |.............. 
Valley... lila (3) $41,700 | Sand and gravel, 
Washington............|.............. 3) Stone. 
Webster................ v o Sand and gravel. 
Yorko esst AS 3 3 Do. 
Undistributed $......... 510, 322, 943 12, 514, 902 

Total P............ 3 97, 130, 000 103, 687, 000 


! The following counties are not listed because no production was reported: Arthur, Blaine, Box Butte, 
Burt, Cherry, Dakota, Dund y, Garfield, Gosper, Grant, Greeley, Hooker, Howard, Johnson, Keya Paha, 
Logan, McPherson, Rock, Thurston, Wayne, and Wheeler, 

2 Value of petroleum is preliminar y. 

3 Figure withheld to avoid disclosing individual company confidential data; included with “ Undis- 


uted, 
4 Excludes natural gas and natural gas liquids, 
5 Revised figure. 
$ Includes natural gas liquids, natural gas, some gem stones and sand and gravel (1959) that cannot be 
assigned to specific counties, and values indicated by footnote 3, 
ii L Sono. rated to eliminate duplicating value of raw materials used in manufacturing cement and 
me $ 


Kahler Pottery Co., Inc., mined fire or stoneware clay for manu- 
facturing art pottery and flowerpots. Sand and gravel for building 
and paving was produced by Lyman-Richey Sand $ Gravel Corp. 
at its Nos, 5 and 6 plants and by Western Sand & Gravel Co. at its 
Cedar Creek and South Bend plants. 

Cheyenne.—Petroleum production from 327 wells in 63 fields was 
3.8 million barrels, a decline of 8 percent from 1959; however, the 
county continued to rank third in petroleum output. Of 73 explora- 
tory wells drilled, 7 in the northern half of the county were successful. 
The Faro field, 1.5 miles north of the Reimers field, was completed 
in April. Beginning production was 336 barrels of oil a day from 
the J sandstone at a depth of 4,773 to 4,775 feet. Offset wells to the 
east, south, and west and a stepout well to the northwest were failures. 
At the Keno field (discovered in June), east of the Sell field, early 
production was 200 barrels of oil a day from the D sandstone at a 
depth of 4,419 feet. Three offset wells were failures. The discovery 
well at the Black Jack field was completed in March and pumped 110 
barrels of oil a day from the J sandstone at a depth of 5,399 feet. Two 
offset. wells were abandoned. The discovery well at the Bezique field, 
completed in July, pumped 145 barrels of oil a day from the J sand- 
stone at a depth of 5,343 to 5,353 feet. No extensions were attempted ; 
however, the field was important because of its proximity to three 
other fields in the same township. Other discoveries and their begin- 
ning production rates were the West Sell field, 72 barrels of oil a 
day from the D sandstone, and the Ace High field, 148 barrels of 
oil a day from the J sandstone. New producers resulting from 
development drilling were in the Frei field (a 1959 discovery), and 
the Slama, Engelland, Graff, and Pebble fields. Oil-well gas from 
Cheyenne and Banner County fields was processed by Ohio Oil Co. 
at its Huntsman and West Sidney fields. Combined daily capacity of 
the plants was 25 million cubic feet of gas, and daily throughput 
averaged 18.5 million cubic feet. Natural gasoline, butane, and 
propane were recovered; and the residual gas was marketed through 
pipelines. 
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Deuel.— Natural from the Big Springs field was processed by 
Kansas-Nebraska Natural Gas Co., Inc., at its Big Springs compressor 
and refrigeration-absorption plant. The plant operated at capacity 
with a daily throughput of 35 million cubic feet of gas. Natural 
gasoline, butane, and propane were recovered; the residual gas was 
marketed through company-owned pipelines. 

Dodge.—The county ranked Second. in producing sand and Ad 
The output was used for building, paving, and fill material. Major 
producers were the Lyman-Richey Sand & Gravel Corp. Nos. 12 and 
13 plants, Christensen Sand & Gravel Co., Lincoln Sand & Gravel 
Co., and Lux Sand & Gravel Co. Uehling Fertilizer Service pro- 
duced limestone for agricultural use. 

Douglas.—The county ranked third in producing sand and gravel, 
which was used as building, road-construction, and fill materials. 
Major producers were the Lyman-Richey Sand & Gravel Corp. Nos. 
9 and 11 plants, Acme Sand & Gravel Co., Hartford Sand & Gravel 
Co., and McCann Sand & Gravel Co. Paving gravel was produced 
for the county highway department. Asarco operated its lead re- 
finery at Omaha. Western Mineral Products Co. processed perlite 
and vermiculite from deposits in Western States in Omaha. Omaha 
Brick Works produced miscellaneous clay for manufacturing build- 
ing brick and other heavy clay products. 

dy.—One of the new oilfields discovered in 1960 was in Dundy 
County. Seven exploratory wells were completed. "The discovery 
well at the Pierce Lake field, completed in November, pumped 203 
barrels of oil a day from the Lansing-Kansas City nd 
formation at a depth of 4,138 feet. ‘Two offset wells were successful, 
but no production was recorded for 1960. 

Garden.—Petroleum production from the McCord and Richards 
fields was 14 percent below that of 1959. No drilling was done in 
the county during the year. Oshkosh Sand € Gravel produced build- 
ing, paving, and fill sand. Sand and gravel for building and paving 
was produced for State, county, and city highway departments. 

Hall.—Nine y gest produced sand and gravel for building, pav- 
ing, and fill. small quantity of engine sand also was produced. 
Major QS were Luther & Maddox, H & M Equipment Co., Inc., 
Third City Sand Co., and Armour Construction Co. The Sierra 
Talc Co. plant in Grand Island ground crude talc from deposits in 
California and Montana. 

Hitchceock.— Petroleum production from 38 wells in 3 fields increased 
nearly fourfold over that of 1959. In July and August the North 
Fork and the Culbertson fields, respectively, were discovered from 
the 12 Xp wells completed. North Fork initial production 
was 48 barrels a day on pump from the Lansing-Kansas City forma- 
tion at a depth of 4,060 to 4,064 feet. The Culbertson discovery well 
pumped 288 barrels of oil a day from the Lansing-Kansas City for- 
mation at a depth of 3,765 to 3,902 feet. At the Culbertson field, 
which may develop into a major producer, the State Oil and Gas 
Conservation Commission temporarily established an 80-acre well- 
spacing pattern as a means of observing the effects of wide well spac- 
ing on the yield of newly discovered fields. The Burr Oak and 
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Frakes fields, discovered in 1958 and 1959, respectively, were combined 
with the Reiher field, a 1959 discovery. The only other production 
came from the one-well Hudson field, a 1958 discovery. Development 
drilling, all in the Reiher area, added 22 new producers. One un- 
successful well was drilled just north of the field. 

Jefferson.—Endicott Clay Products Co. mined miscellaneous clay for 
manufacturing building brick and other heavy clay products. Sand 
and gravel for building, paving, fill material, and other uses was 
produced by Consolidated Sand & Gravel Co., R. M. Weblemoe Co., 
and Steele Bros. Total sand and gravel production was 278,000 tons. 

Kimball.—The county led in petroleum production and in value 
(30 percent) of all mineral production. Petroleum output, from 766 
wells in 111 fields, was 7 percent above that of 1959. Exploratory 
and development drilling was extensive, but at a lower rate than in 
1959. Of 92 exploratory wells completed, 9 were successful. Com- 
pleted in April, the discovery well of the Haussner field near the 
western border of the county pumped 276 barrels of oil a day from 
the J sandstone at a depth of 7,176 to 7,180 feet. A step-out well 1 
mile to the southeast, also completed in April, pumped 245 barrels 
of oil a day from the J sandstone in an open hole at a depth of 7,213 
to 7,221 feet. Offset wells to the north and southeast were abandoned. 
The Euchre field, discovered in February, 2 miles northeast of the 
Haussner, had an initial production of 600 barrels of oil a day on 
pump from the J sandstone at a depth of 7,007 feet. Offset ella to 
the east, south, and west were abandoned, but an offset to the north 
pumped 205 barrels of oil a day from a 2-foot interval in the J sand- 
stone. The Hilltop field north of Kimball was discovered in June. 
The discovery well pumped 260 barrels of oil from the J sandstone 
at a depth of 6,411 to 6,419 feet. An offset well to the west pumped 
123 barrels of oil a day. The Malcolm field, discovered in September, 
directly west of the Hilltop, initially produced 240 barrels of oil a 
day on pump from the J sandstone at a depth of 6,420 feet. Three 
confirmation wells were failures. The Alpha field, southeast of the 
Cornils field, was discovered in October; its beginning production 
was 237 barrels of oil a day from the J sandstone at a depth of 7,004 
to 7,018 feet. An offset well to the west and a step-out well to the 
northwest were failures. The Bravo field, discovered 2 miles east 
of the Alpha in August, initially produced 14 barrels of oil a day 
from the J sandstone at a depth of 6,872 to 6,875 feet. The Yukon 
field, discovered in October, southwest of the Russell field, pumped 
181 barrels of oil a day from the J sandstone at a depth of 7,126 
to 7,128 feet. Other discoveries and beginning production rates 
were the Apatite field, discovered in October, 62 barrels of oil a day 
on pump from the J sandstone; the Wewoka field, discovered in Feb- 
ruary, 141 barrels of oil a day on pump from the J sandstone; and 
an unnamed field, discovered 1n December, 40 barrels of oil a day on 
pump from the J sandstone. 

Development drilling resulted in 55 new producing wells. Three 
fields, discovered in 1959, had considerable success. At the Russell 
field, eight wells were completed along the southern end; five wells 
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that failed were completed to the east, south, and west. Development 
added 4 producers and 4 failures to the Painter field in the central 
part of the county, and at the Brook field 12 new producers were 
completed. At the Southwest Potter field, discovered in 1951 in 
Kimball and Cheyenne Counties, five new oil wells were completed. 
Two to three new producers, each, were completed at the Cabella, 
Cornils, Fernquist, Fifer, Hill, Houtby, and Simpson fields, 

Oil-well gas from fields in Kimball and Banner Counties was 
processed at the Kimball and Banner gasoline plants near Kimball by 
Antelope Gras Products Co. Natural gas liquids (natural gasoline 
butane, and propane) were recovered, and residual gas was marketed 
through pipelines. Combined daily capacity of the plants was 17.5 
million cubic feet of gas, and average daily throughput was 15.4 mil- 
lion cubic feet. Wilson Brothers, Inc., produced building and fill 

vel. 
EE: A Hill Brick Manufacturing Co. produced miscel- 
laneous clay for manufacturing building brick and other heavy 
clay products. Schwarck Quarries, Inc., produced dimension lime- 
stone (rubble) for building and crushed limestone for concrete aggre- 
gate, road building, and agricultural use. 

Morrill. —Petroleum production from 60 wells in 11 fields was 19 
percent below that of 1959. Exploratory drilling resulted in the dis- 
covery of four new fields. The Cutthroat field (discovered in July) 
about a mile north of the Cheyenne County line, initially roduced 
262 barrels of oil a day from the J sandstone at a depth of 5,230 to 
5,234 feet. The Matador field, discovered in July, pumped 512 barrels 
of oil a day from the J sandstone at a depth of 5,110 to 5,112 feet. 
An offset well to the east was a failure. Beginning production from 
an unnamed field, discovered in December, 1 mile southeast of the 
Lindberg, was 263 barrels of oil a day on pump from the J sandstone 
at a depth of 5,254 to 5,270 feet. The most significant discovery was 
the Dunlap field, 5 miles northeast of the Craig field. The discovery 
well, completed in February, pumped 209 barrels of oil a day from the 
D sandstone at a depth of 4,120 to 4,123 feet. An offset well to the 
south pumped 309 barrels of oil a day; a third well pumped 465 
barrels of oil a day. Offset wells to the east, north, and west were 
failures. 

Development drilling, resulting in 23 new producers, was almost 
entirely in the Waitman field (18 new wells), discovered in 1957 
and at the Lane field. Lyman-Richey Sand & Gravel Corp. produced 
building and paving sand and gravel at its No. 23 plant. 

Nemaha.—Crushed and broken limestone for riprap, concrete aggre- 

rate, road construction, and agriculture was produced by Colaska 
Production Co. and Nelson Quarries, Inc. 

Nuckolls.—Portland and masonry cements were produced at the 
Superior plant by Ideal Cement Co. Cement rock used at the plant 
was mined by the company at a quarry in Jewell County, Kans. The 
plant operated near capacity for 323 days. Portland cement clinker 
was used as a base in manufacturing masonry cement. C. F. Bonde- 
gard and the Estate of George K. Werner produced paving gravel. 


615629—61——41 
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County. Of 34 additional exploratory wells drilled to the north and 
east in Box Butte, Dawes, Scotts Bluff, and Sioux Counties, 1, in 
Scotts Bluff, was successful. Although development drilling de- 
clined, it was particularly successful along the Cambridge Arch. In 
the Ackman field, discovered late in 1959 in Red Willow County, 
46 additional wells, all producing from the Oread and Lansing-Kan- 
sas City (Pennsylvanian) formations, were completed; and at the 
Sleepy Hollow field, discovered in 1960, 19 wells were producing at 
yearend. At the Reiher field in Hitchcock County, a 1959 discovery, 
an additional 21 producers were completed. In the Denver-Julesburg 
basin, 53 new producers were completed in Kimball County, 46 in 
Banner, 29 in Cheyenne, and 22 in Morrill. Of 150 fields in the area 
having some development drilling, 26 had 2 or more new producers; 
of these, 8 had more than 3. "Total drilling was 4.9 million feet (2.1 
million exploratory, 2.8 million development) compared with 5.4 
million feet (2.4 million exploratory, 3.0 million development) in 
1959. 
TABLE 3.—Crude petroleum production, by counties 
(Thousand barrels) 


County 1959 1960 ! Principal fields in 1960 in order of production 
Banner. ................ 7, 303 7,771 ee Re Willson Ranch, Barrett, Brinkerhoff, Kenmac 
udden. 
Cheyenne.............. 4, 155 3, 822 | Cook, Itner, Doran, Dorman, Juelfs, Spearow. 
Garden................. 7 6 | McCord, Richards. 
Hitchcock. ............. 15 291 | Reiher Culbertson. 
imball................ 10, 238 10, 975 | Sloss, Brook, Southwest Potter, Enders, Jaunto. 
NOM sua altos 757 | Olsen, Lane, Craig. 
Red Willow............ 13 553 | Ackman, Sleepy Hollow. 
Richardson............. 142 153 | Dawson, Falls City. 
Scotts Bluff. ..........- 15 97 | Cedar Canyon, Roubadeau. 
"Total... uou ere 22, 881 24, 428 


1 Preliminary figures. 


The Nebraska Oil and Gas Conservation Commission, created by 
the State Legislature in 1959, completed its staff with headquarters 
at Sidney in Cheyenne County. For each of nine fields, the Com- 
mission ordered special rules specifying semi-annual bottom-hole 
pressure surveys of key wells and quarterly gas-oil ratio tests at all 
wells. An intensive bottom-hole pressure and production tests at the 
Russell field in Kimball County were completed to determine the 
producing mechanism in the reservoir. Production was limited at 
three fields to conserve reservoir energy and use that energy prop- 
erly. A maximum gas-flow limitation was ordered at the Rohl- 
fing field in Cheyenne County until operators installed compression 
facilities and marketed the casing-head gas produced. An 80-acre 
well-spacing pattern was established temporarily at the Culbertson 
field, discovered in 1960, to determine the most economical method 
of development. The Commission staff completed a prescriptive field 
nomenclature for the entire State. 
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TABLE 4.—Wildcat- and development-well completions in 1960, by counties 


County Crude Gas Dry Total Footage 
Wildcat: 
AR A A IREE EAA 1 1 5,100 
A A A ETA Ü- arl om 63 72 451, 600 
AR AAA IAS AA rere dDEE 2 2 6, 700 
iG A A IN A EA 4 4 16, 300 
A RA A eil. a eae 2 2 9, 900 
Che veDna. cinc ss ; M PA 66 73 376, 900 
DG W A A A dence aussen ERE ER NER 1 1 3, 000 
A A A betae deas 2 2 7,700 
POG AA A A AA A 3 3 10, 600 
DUNG A A A ; M PA 6 7 34, 900 
FrontlOfe lere Ru E MUR E A s 4 4 15, 600 
I EIT a A A A EA A 3 3 10, 700 
A O ANA PP 2 2 3, 400 
E A AS A AA 1 1 3, 900 
A S (F: AR A A PANA LO TA 1 1 4,100 
IRET a f: T A AA A SA 2 2 8, 800 
bid MA A AA ¡AAA 11 12 54, 600 

Oll. SA IE O 1 1 3, 600 
JORDSON A O A ene sie mma 1 1 1, 600 
NA A A A A ER AO 1 1 4, 400 
KiMbaluocar socias narrados osas O luso 83 92 602, 100 
e AA A even Seon eon Sst A A 1 1 1,700 
Mot lececacres io er da , M epee eae: 32 36 170, 500 
PRG oats Sa A Lee el AN 1 1 4,100 
Red WINOW.- circo 4 A 33 37 137, 700 
Scotts Bluff... Leere eno cansar e li. :.2z- 10 11 60, 100 
Ci TD p A A AA A ESAE NINE 17 17 74, 600 
A AAA A AO cL Se 1 1 3, 300 

DO A e 36 |--.------- 355 391 2, 087, 500 

Development: 

RTO O E REOR OO 48 |... 176 122 751, 300 
Cheyenne- A 0an 29 2 1 43 74 375, 000 
BIAT AA A A AAA S 1 1 3, 400 
O AA A A ua eU Et dis ¡O PAS E 1 4, 500 
Hitchcock AAA AA A 20 A EA 1 23 94, 000 
Kimbsulcssescececsesvecss ete oe scans eect 53 E eee oe ee ae 113 166 1, 094, 300 
WOM a as 7 A 13 35 168, 200 
Red WilloW--.oocoocooooococccncccccccaca no 68 ANN 11 79 280, 100 
Richardson ...-.-..------- -2020-00 ye A IA 1 3, 300 
Scotts Binion cosacos |i Peer es 1 2 11, 600 

o so ceedscos usc fete SA 243 2 2 259 504 2, 785, 700 

Total all drilling............................. 279 2 2614 895 4,873, 200 


1 Includes one service-well completion. 
2 Includes two development service-well completions, 


Source: The Oll and Gas Journal. 
NONMETALS 


Cement.—Shipments of portland and masonry cements from plants 
in Cass and Nuckolls Counties declined slightly although the value 
was higher. Prices in 1960 averaged $3.45 per barrel for portland 
cement and $4.42 for masonry cement, compared with $3.31 and $4.23, 
respectively, in 1959, Shipments were made to consumers in Nebraska 
(79 percent) and Iowa (15 percent), and in lesser amounts, to con- 
sumers in South Dakota, Kansas, Minnesota, and Colorado. The eight 
kilns at the two plants, operating an average of 322 days each, had 
an output rate of 94 percent of capacity. Approximately 71.6 million 
kw. hours of electricity, all purchased, was used at the plants. One 
plant used finished portland cement as a base for manufacture of 
masonry cement; the other used cement clinker. 
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County. Of 34 additional exploratory wells drilled to the north and 
east in Box Butte, Dawes, Scotts Bluff, and Sioux Counties, 1, in 
Scotts Bluff, was successful. Although development drilling de- 
clined, it was particularly successful along the Cambridge Arch. In 
the Ackman field, discovered late in 1959 in Red Willow County, 
46 additional wells, all producing from the Oread and Lansing-Kan- 
sas City (Pennsylvanian) formations, were completed; and at the 
Sleepy Hollow field, discovered in 1960, 19 wells were producing at 
yearend. At the Reiher field in Hitchcock County, a 1959 discovery, 
an additional 21 producers were se aac In the Denver-J ulesburg 
basin, 53 new producers were completed in Kimball County, 46 in 
Banner, 29 in hs ene and 22 in Morrill. Of 150 fields in the area 
having some development drilling, 26 had 2 or more new producers; 
of these, 8 had more than 3. Total drilling was 4.9 million feet (2.1 
million exploratory, 2.8 million development) compared with 5.4 
million feet (2.4 million exploratory, 3.0 million development) in 
1959. 
TABLE 3.—Crude petroleum production, by counties 


(Thousand barrels) 


County 1959 1960 ! Principal fields in 1960 in order of production 
Banner................. 7, 303 7,771 ree Willson Ranch, Barrett, Brinkerhoff, Kenmac 
udden. 
Cheyenne.............. 4, 155 3, 822 | Cook, Itner, Doran, Dorman, Juelfs, Spearow. 
Garden................. 7 6 | McCord, Richards. 
Hiteheock. ............. 75 294 | Reiher, Culbertson. 
Kimball...............- 10, 238 10, 975 | Sloss, Brook, Southwest Potter, Enders, Jaunto. 
Morrill esconde 933 757 | Olsen, Lane, e 
Red Willow ............ 13 553 | Ackman, Sleepy Hollow. 
Richardson............. 142 153 | Dawson, Falls City. 
Scotts Bluff. ........... 15 97 | Cedar Canyon, Roubadeau. 
Total............. 22, 881 2A, 428 


1 Preliminary figures. 


The Nebraska Oil and Gas Conservation Commission, created by 
the State Legislature in 1959, completed its staff with headquarters 
at Sidney in Cheyenne County. For each of nine fields, the Com- 
mission ordered special rules specifying semi-annual bottom-hole 
pressure surveys of key wells and quarterly gas-oil ratio tests at all 
wells. An intensive bottom-hole pressure and production tests at the 
Russell field in Kimball County were completed to determine the 
producing mechanism in the reservoir. Production was limited at 
three fields to conserve reservoir energy and use that energy prop- 
erly. A maximum gas-flow limitation was ordered at the Rohl- 
fing field in Cheyenne County until operators installed compression 
facilities and marketed the casing-head gas produced. An 80-acre 
well-spacing pattern was established temporarily at the Culbertson 
field, discovered in 1960, to determine the most economical method 
of development. The Commission staff completed a prescriptive field 
nomenclature for the entire State. 
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TABLE 4.—Wildcat- and development-well completions in 1960, by counties 


County Crude Gas Dry Total Footage 
Wildcat: 
Arthúr A ct te A AA 1 1 5,100 
Banner A O A Ü AA 63 7 451, 600 
A A A cR 2 2 6, 700 
o A A een ua sutedsaE 4 4 16, 300 
O A A A A PE 2 2 9, 900 
Aa A uaoucveu cafes enc edad use rd xD 66 73 376, 900 

OG WOS A A PES EE 1 1 3, 000 
E AA A A A A 2 2 7, 700 
A Lessee eS A oe ans AAA PRA 3 3 10, 600 
Dündy AA A SER ia ne eae Dn EL I ae eres 6 7 34, 900 
o EA A IA A IA 4 4 15, 600 
SA AN AAA PS 3 3 10, 700 
(C 11. NI A AN A 2 2 3, 400 
E A A A A 1 1 3, 900 
PSN A IN oe AA MEA 1 1 4,100 
E A A E A AA EA 2 2 8, 800 
A A AAN j o eps 11 12 54, 600 

AAA LU. ner soo ES A eu 1 1 3, 600 
JohnsoOlusecesace rosxawWoRacWRRE UEEMESUL SL Loses RM REI NAE Ei 1 1 1, 600 
As A A A qus E IA 1 1 4, 400 
Kimball etc sape aiea ass T A 83 92 602, 100 
A AAA A A PEES E A 1 1 1,700 
A] A e decas a PA 32 36 170, 500 
PHONE. A A CUORE A IO A 1 1 4,100 
Red WilOW A E Rr eckcccecses 7 W ACA 33 37 137, 700 
Scotts Blut ia ico cicacicóncccóan ren Arena Tor E AM 10 11 60, 100 
BIOUX A A A MAA 17 17 74, 600 
A A A A A A 1 1 3, 300 

gr AA A eee eee e PEÓN 355 391 2, 087, 500 

Development: 

A eck wee E RE E 46 lescccsesc. 176 122 751, 300 
Cheyenne. css ec cttw A 29 2 143 74 375, 000 
DONO A r A eetcr cci Game 1 1 3, 400 
DUNGY AAA A RESET eES de ES MER dU y A AA 1 4, 500 
bd AA A AS 7728 CIP 1 23 94, 000 

da RR ee ac ee te i M AAA 113 166 1, 094, 300 
MO das VAAN EE ORE 13 35 168, 200 
Red WilloW.....00- -0-00-00 -0-an 88-1... cocus 11 79 280, 100 
A encre Rene sim 1 A AR 1 3, 300 
Scotts Bluff Ticcionicad lin Y AAA 1 2 11, 600 

TOU A A S druE Dame eudé aed 243 2 3 250 504 2, 785, 700 

Total all drilling............................. 279 2 2614 895 4, 873, 200 


1 Includes one service-well completion. 
* Includes two development service- well completions, 


Source: The Of] and Gas Journal. 
NONMETALS 


Cement.—Shipments of portland and masonry cements from plants 
in Cass and Nuckolls Counties declined slightly although the value 
was higher. Prices in 1960 averaged $3.45 per barrel for portland 
cement and $4.42 for masonry cement, compared with $3.31 and $4.23, 
respectively, in 1959. Shipments were made to consumers in Nebraska 
(79 percent) and Iowa (15 percent), and in lesser amounts, to con- 
sumers in South Dakota, Kansas, Minnesota, and Colorado. The eight 
kilns at the two plants, operating an average of 322 days each, had 
an output rate of 94 percent of capacity. Approximately 71.6 million 
kw. hours of electricity, all purchased, was used at the plants. One 
plant used finished portland cement as a base for manufacture of 
masonry cement; the other used cement clinker. 
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Clays.—Fire clay and miscellaneous clay were produced in four 
counties for manufacturing art pottery, building brick, draintile, 
sewer pipe, other clay products, and portland cement. Total clay 
production was 18 percent below that of 1959. 

Gem Stones.—Gem stones and gem materials such as agate, agatized 
wood, jasper, petrified wood, and chalcedony were collected by gem 
societies and individuals in various parts of the State. The value, 
reported by collectors, was 33 percent above that of 1959. 

Perlite.—Crude perlite from deposits in New Mexico was processed 
by Western Mineral Products Co. at its Omaha plant. The expanded 
product was used in building plaster and as a concrete aggregate. 

Pumice.—The value of pumice produced in Custer County was 5 

ercent below that of 1959. The crude pumice was ground and sized 

or use in cleansing and scouring compounds and as an abrasive. 

Sand and Gravel.—Production of sand and gravel came from 59 of 
the State's 93 counties. Output declined 3 percent in quantity but 
increased 5 percent in value compared with 1959, as more of the 
product was prepared. Commercial production at 134 operations in 
54 counties was 93 percent of the State total. Major uses included 

aving and road construction (57 percent) and building (37 percent). 

f the remaining 6 percent, produced by Government crews and con- 
tractors in 16 counties, 78 percent was used for roadbuilding and 11 
percent each for building and fill. Fifty-nine percent of the total 
production was used for road construction and 35 percent for building. 
The quantity of sand and gravel washed, screened, or otherwise 
prepared continued to increase and was 88 percent of the total com- 

ared with 76 percent in 1959. The value of sand and gravel ranged 
rom $0.44 per ton for unwashed material to $0.84 for washed. 
Counties that produced more than 500,000 tons each were Cass (1,165,- 
200 tons), Dodge (1,115,100 tons), Douglas (869,400 tons), Hall 
(764,600), and Sarpy (834,300 oe : 

Construction of the National System of Interstate and Defense 
Highways continued. Because the Bureau of Public Roads changed 
its method of reporting progress in 1960, no comparable data were 
available for 1959; however, a report? showed that from July 1, 
1956, to December 31, 1960, 27.9 miles of the Interstate System had 
been completed to full standards; 12.9 miles, of which 0.3 mile was 
toll, had been improved to standards adequate for current traffic; 
31.1 miles were under construction; and engineering and right-of- 
way acquisition had started on 195.1 miles. Total designated VE di 
of the system in Nebraska was 489.5 miles, leaving 222.2 miles to 
planned and built. Under the Federal-Aid program for primary, 
secondary, and urban highways, 693.7 miles were completed, and 
806.8 miles were under construction. 

Stone.—Crushed and broken limestone was produced in 12 counties, 
and dimension limestone (rubble) was produced in 2 counties. Total 
stone output gained 3 percent in quantity and 8 percent in value over 
that of 1959. Crushed limestone was used as riprap, concrete aggre- 
gate, and road material and was also used in manufacturing cement, 


* Bureau of Public Ronds, GUAE Report on the Federal-Ald Highway Program, 
Dec. 31, 1960, press release BPR 61-6, Feb. 22, 1961. 
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TABLE 5.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 
Class of oy eration and use 


Quantity Value Quantity Value 


M — TU o | —— 


Commercial operations: 
Construction sand: 


A i messed me was ECE BEANS 1, 085 $1, 534 1, 821 $1, 478 
PAVING on nice ai 762 575 780 598 
Railroad ballast .......-...-.- s cce cere c e eere rre (1) (1) 18 10 
FE a 132 81 170 95 
A A re E 30 12 61 24 
Industria] sand: 
¡OA II A uad MR S dE 5 D AE PA 
A A 2 2 0-0 A A sansene 1 1 1 (2) 
Tóotülanndoc cri 2,915 2, 208 2, 851 2, 205 
Construction gravel: 
BUIN. 120 2, 110 1,756 1,905 1, 620 
POSING A A A PR SM 5, 182 3,59 5, 005 4,113 
Railroad ballast... -=-= --0 cece carro 1 y A SEES 
Bil. A E E EEE EE A ra G eM Du CREE LES 33 27 6 5 
Other cc cc oie dpi i dax A 164 109 6 6 
Miscellaneous rave. cinco rl a 341 224 
Total gravel A Eq US 7, 263 5, 968 
Total sand and gravel.............................. 10,114 8, 173 
een ano contractor operations: 
>and: 
A A A oada 2 11 
PAVING arrancará 41 17 
Total sani. ci 2 
Grave] 
NOUNS A A A A s Ea 31 
¡O A A ts 652 489 
A A A AA A 25 
Total rates cri San 629 545 
Total sand and gravel...........-...---...-----.- 762 573 
All operations: 
Sind o aol A dard: 2,914 2, 233 
GAVE) EEE E E RRMexbeUNdeddewadak e dE 7,962 6, 513 
Grand tollo e es as sd as 10, 876 8, 716 


1 Figure withheld to avoid disclosing individual company confidential data; included with “Other” sand, 
2 Less than $1,000. 


as agricultural lime, for whiting, and as a filler in rubber, putty, and 
asphalt. In two counties, contractors produced crushed limestone 
for riprap and road construction for the State department of roads 
and county highway departments. Major production came from 
Cass, Nemaha, and Washington Counties. 

Talc.—Sierra Talc Co. ground crude talc from mines in California 
and Montana at its plant at Grand Island in Hall County for use 
in ceramics, paint, plastics, paper, rubber, textiles, and toilet 
preparations. 

Vermiculite—Western Mineral Products Co. exfoliated crude ver- 
miculite from mines in Montana at its plant in Omaha. The product 
was used for loose-fill insulation, as an aggregate in plaster, and for 
litter in stock pens. 
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METALS 


pups da no metals were produced in Nebraska, substantial quan- 
tities of ferrous and nonferrous metals were used at numerous manu- 
facturing plants. Lead bullion from smelters in other States was re- 
fined by the American Smelting and Refining Co. (Asarco) at its plant 
in Omaha. Antimonial lead also was recovered as a byproduct. 


REVIEW BY COUNTIES 


Banner ——Banner County retained second place in production of 
petroleum. Output from 399 wells in 57 fields was 7.8 million bar- 
rels, a gain of 468,000 barrels or 6 percent over that of 1959. Major 

roduction came from the Singleton, Willson Ranch, Barrett, and 

rinkerhoff fields. Of 66 exploratory wells completed, 7 were suc- 
cessful. All were within four townships in the center of the county, 
and each was less than 2 miles from producing areas. 

The Falstaff field, discovered in October, began by producing 200 
barrels of oil a day on pump from the J sandstone at a depth of 6,583 
to 6,586 feet. An offset well to the east also pumped 200 barrels of oil 
a day, but offsets to the northeast and west were failures. The 
discovery well at the Bull Canyon field, west of any previously pro- 
ducing well in the county, was completed in February and pumped 
187 barrels of oil a day from the J standstone at a depth of 6,755 
to 6,759 feet. An offset well to the northeast was abandoned. Farther 
east in the same township, discovery wells were completed at the Gabe 
Rock field in January and at the Showlow field in August. Begin- 
ning production at each was 100 barrels of oil a day on pump from 
the J sandstone. Offsets at each field were failures. The North 
Lovercheck field, separated from the Lovercheck field by dry holes, 
was discovered in July. Starting production was 110 barrels of oil 
a day on pump from the J sandstone at a depth of 6,040 to 6,044 feet. 
An offset well to the north confirmed the discovery, but offset wells 
to the northeast and northwest were failures. The only D-sandstone 
discovery in the county during the year was completed in July at the 
Red Dog field; the discovery well pumped 125 barrels of oil a day 
at a depth of 6,239 to 6,253 feet. An offset well to the east was 
abandoned. 

Development drilling resulted in 46 new producing wells, chiefly 
in the Willson Ranch field and 7 other fields. Oil-well gas from some 
Banner County fields was processed at natural-gasoline plants in 
Kimball County. 

The county highway department produced paving gravel for road 
construction. 

Cass.—The county led in the value of cement, clay, and stone; 
was second in sand and gravel; and ranked third in total value of 
mineral production. The value of mineral production represented 
59 percent of the value of all nonmetal production and 16 percent of 
all mineral production in the State. 
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The Louisville plant of the Ash Grove Lime & Portland Cement 
Co. produced portland and masonry cements. Cement rock and shale 
used at the plant were mined from nearby deposits. Finished port- 
land cement was used as a base for manufacturing masonry cement. 
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TABLE 6.—Value of mineral production in Nebraska, by counties’? 


County 1959 1960 2 Minerals produced in 1960 in order of value 
AI Ss eae ee $10, 700 $38, 100 | Sand and gravel. 
EN cé cadena (3) 17,700 Do. 
y EA e sso is 21,050,740 | 422,342,500 | Petroleum, sand and gravel. 
DOWN RI TAE (3) (3) Sand and gravel. 
E y AE Se EN 16, 900 15, 200 Do. 
o. ADA 37,100 1) Sand and gravel, gem stones. 
Lp IRA 523, 000 241,100 | Sand and gravel. 
RR anale itl 45, 500 231, Do. 
a PAPA din 14, 709, 533 16, 458, 417 | Cement, stone, sand and gravel, clays, gem stones, 
1 AAA 63, 168, Sand and gravel. 
o0 ER Pto Een DO aoa esso ce od 
Cheyenne d cir 11, 906, 400 10, 972,500 | Petroleum, sand and gravel. 
2) E AS AAA 136, 100 122,800 | Sand and gravel. 
o rio EERE SSE ae 74, 300 62, 200 Do. 
a AIN (3) 189, 100 Do. 
A AA 64, 200 (3) Pumice 
LEUR AAA (3) 155 | Gem stones. 
Dar IP Te 131, 525 193, 250 | Sand and gravel, gem stones, 
Co A EA A AE IEA E E BURG A 
19,17 PENAL AA ARA 42, 700 69,042 | Sand and gravel, stone, gem stones, 
a PANA 836, 800 912,000 | Sand and gravel, stone, 
bei. 0 AAA AL plat 781, 151 823, 820 | Sand and gravel, clays. 
Dati. PAI 105, 800 (3) Sand and gravel. 
Tra ais 32, 000 (3) Do. 
q ARA AO ILzusoseaensnes 
— UEM AME DRM EE dn 103, 900 (3) Sand and gravel, 
oU el AI 264, 150 (9) Sand and gravel, stone. 
A AAA 20, 160 82,400 | Sand and gravel, petroleum, 
TT PA DURS V APR Pac 361, 800 545,700 | Sand and gravel. 
HI aos ota ad 65, 400 61, 200 Do, 
A aE eee A AS A 
MEN AS e A (3) (3) Sand and gravel. 
Hitehceock.............- 236, 300 872, 600 | Petroleum, sand and gravel. 
lo MERCEDE a 71, 100 67,300 | Sand and gravel, 
t0. AAA 294, 085 226, 634 | Sand and gravel, clays, 
| 475.10 API , 500 95, 800 | Sand and gravel. 
1 |. E rd 28, 200 45, 500 Do. 
| 00. 0,3 EA 5 29, 494, 460 31, 537, 400 | Petroleum, sand and gravel, 
NN ARAS" 160, 600 235, 800 | Sand and gravel, 
E IE AAA e 175, 645 (3) Stone, clays. 
SANGO. IA S 10, 000 150,805 | Sand and gravel, gem stones, 
soo PUR TN CONUM SEAS 31,000 | Sand and gravel. 
TY E 219, 600 161, 800 0, 
107,0 bi MORIA 4, 400 (3) Do. 
r ie yo | ooo iim 2, 761, 340 2, 268,300 | Petroleum, sand and gravel. 
a Si qoe ot 65, 150 67,350 | Sand and gravel, gem stones, 
pn ae (3) (3) Stone. 
Nuckolls...............- (3) (3) Cement, sand and gravel, 
A. A e JE (3) 70,200 | Stone. 
a PAPES 129, 800 304, 200 Do. 
Da 00 sa 36, 500 12, 200 | Sand and gravel, 
opo A EN 124, 900 83, 500 Do. 
PES. REE 92, 800 110, 700 Do. 
yo: MAI A 493, 600 353, 600 Do. 
0 ARIAS ti 5, 000 (3) Do. 
Ban WIN LL eno p aun 90, 040 1, 654, 700 | Petroleum, sand and gravel. 
Richardson............. 508, 460 572, 638 | Petroleum, sand and gravel, stone, 
A OS RNA 35, 600 84, 200 | Sand and gravel. 
07 ro ES SUELE Do ie A 1, 362, 800 (3) Sand and gravel, stone. 
Baunders............... 711, 650 (3) Sand and gravel, gem stones, 
Scotts Bluff............. 200, 800 344,900 | Petroleum, sand and gravel. 
a IA (5) ) Stone. 
BON 4. d Nast ee ms 1, 800 | Sand and gravel. 
A Ul) COMPE DLE, SS Sea 21, 800 Do. 
BEBE IAEA (3) 10,360 | Sand and gravel, gem stones, 
PON A ed 3) ) Sand and gravel. 
ROOT AR F IA 72, 400 176, 800 Do. 
See footnotes at end of table. 
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TABLE 6.—Value of mineral production in Nebraska, by counties '—Continued 


County 1959 1960 2 Minerals produced in 1960 in order of value 

Thomas................]] $300 |.............. 
ici OP" (3) $41,700 | Sand and gravel. 
Washington............ eN edu mE M Stone. 
Webster...............- 6 o Sand and gravel. 
VO tos 3 3 Do. 
Undistributed $......... § 10, 322, 943 12, 514, 902 

Total 1............ 5 97, 130, 000 103, 687, 000 


lt The following counties are not listed because no production was reported: Arthur, Blaine, Box Butte, 
Burt, Cherry, Dakota, Dund y, Garfield, Gosper, Grant, Greeley, looker, Howard, Johnson, Keya Paba, 
Logan, McPherson, Rock, Thurston, Wayne, and Wheeler. 

2 Value of petroleum is preliminar y. 
TE withheld to avoid disclosing individual company confidential data; Included with “ Undis- 

uted.” 

4 Excludes natural gas and natural gas liquids. 

§ Revised figure. 

$ Includes natural gas liquids, natural gas, some gem stones and sand and gravel (1959) that cannot be 
assigned to specifle counties, and values indicated by footnote 3. 
i ? oer de to eliminate duplicating value of raw materials used in manufacturing cement and 

me à 


Kahler Pottery Co., Inc., mined fire or stoneware clay for manu- 
facturing art pottery and flowerpots. Sand and gravel for building 
and paving was produced by Lyman-Richey Sand & Gravel Corp. 
at its Nos, 5 and 6 plants and by Western Sand & Gravel Co. at its 
Cedar Creek and South Bend plants. 

Cheyenne.—Petroleum production from 327 wells in 63 fields was 
3.8 million barrels, a decline of 8 percent from 1959; however, the 
county continued to rank third in petroleum output. Of 73 explora- 
tory wells drilled, 7 in the northern half of the county were successful. 
The Faro field, 1.5 miles north of the Reimers field, was completed 
in April. Beginning production was 336 barrels of oil a day from 
the J sandstone at a depth of 4,773 to 4,775 feet. Offset wells to the 
east, south, and west and a stepout well to the northwest were failures. 
At the Keno field (discovered in June), east of the Sell field, early 
production was 200 barrels of oil a day from the D sandstone at a 
depth of 4,419 feet. Three offset wells were failures. The discovery 
well at the Black Jack field was completed in March and pumped 110 
barrels of oil a day from the J sandstone at a depth of 5,399 feet. Two 
offset wells were abandoned. The discovery well at the Bezique field, 
completed in July, pumped 145 barrels of oil a day from the J sand- 
stone at a depth of 5,343 to 5,353 feet. No extensions were attempted ; 
however, the field was important because of its proximity to three 
other fields in the same township. Other discoveries and their begin- 
ning production rates were the West Sell field, 72 barrels of oil a 
day from the D sandstone, and the Ace High field, 148 barrels of 
oil a day from the J sandstone. New RUD resulting from 
development drilling were in the Frei field (a 1959 discovery), and 
the Slama, Engelland, Graff, and Pebble fields. Oil-well gas from 
Cheyenne and Banner County fields was processed by Ohio Oil Co. 
at its Huntsman and West Ss fields. Combined daily capacity of 
the plants was 25 million cubic feet of gas, and daily throughput 
averaged 18.5 million cubic feet. Natural gasoline, butane, and 
propane were recovered; and the residual gas was marketed through 
pipelines. 
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Deuel.—Natural from the Big Springs field was processed by 
Kansas-Nebraska Natural Gas Co., Inc., at its Big Springs compressor 
and refrigeration-absorption plant. The plant operated at capacity 
with a daily throughput of 35 million cubic feet of gas. Natural 
gasoline, butane, and propane were recovered; the residual gas was 
marketed through company-owned pipelines. 

Dodge.—The county ranked second in producing sand and im 
The output was used for building, paving, and fill material. Major 
producers were the Lyman-Riche Sand & Gravel Corp. Nos. 12 and 
13 plants, Christensen Sand « Gravel Co., Lincoln Sand & Gravel 
Co., and Lux Sand & Gravel Co. Uehling Fertilizer Service pro- 
duced limestone for agricultural use. 

Douglas.—The county ranked third in producing sand and gravel, 
which was used as building, road-construction, and fill materials. 
Major producers were the Lyman-Richey Sand & Gravel Corp. Nos. 
9 and 11 plants, Acme Sand & Gravel Co., Hartford Sand & Gravel 
Co., and McCann Sand & Gravel Co. Paving gravel was produced 
for the county highway department. Asarco operated its lead re- 
finery at Omaha. Western Mineral Products Co. processed perlite 
and vermiculite from deposits in Western States in Omaha. Omaha 
Brick Works produced miscellaneous clay for manufacturing build- 
ing brick and other heavy clay products. 

dy.—One of the new oilfields discovered in 1960 was in Dundy 
County. Seven exploratory wells were completed. The discovery 
well at the Pierce Lake field, completed in November, pumped 203 
barrels of oil a day from the Lansing-Kansas City n 
formation at & depth of 4,138 feet. Two offset wells were successfu ; 
but no production was recorded for 1960. 

Garden.—Petroleum production from the McCord and Richards 
fields was 14 percent below that of 1959. No drilling was done in 
the county during the year. Oshkosh Sand & Gravel produced build- 
ing, paving, and fill sand. Sand and gravel for building and paving 
was produced for State, county, and city highway departments. 

Hall.— Nine poe produced sand and gravel for building: pav- 
ing, and fill. small quantity of engine sand also was produced. 
Major oe were Luther & Maddox, H & M Equipment Co., Inc., 
Third City Sand Co., and Armour Construction Co. The Sierra 
Tale Co. plant in Grand Island ground crude tale from deposits in 
California and Montana. 

Hitchcock.— Petroleum production from 38 wells in 3 fields increased 
nearly fourfold over that of 1959. In July and August the North 
Fork and the Culbertson fields, respectively, were discovered from 
the 12 exploratory wells completed. North Fork initial production 
was 48 barrels a day on pump from the Lansing-Kansas City forma- 
tion at a depth of 4,060 to 4,064 feet. The Culbertson discovery well 
pumped 288 barrels of oil a day from the Lansing-Kansas City for- 
mation at a depth of 3,765 to 3,902 feet. At the Culbertson field, 
which may develop into a major producer, the State Oil and Gas 
Conservation Commission temporarily established an 80-acre well- 
spacing pattern as a means of observing the effects of wide well spac- 
ing on the yield of newly discovered fields. The Burr Oak and 
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Frakes fields, discovered in 1958 and 1959, respectively, were combined 
with the Reiher field, a 1959 discovery. The only other production 
came from the one-well Hudson field, a 1958 discovery. Development 
drilling, all in the Reiher area, added 22 new producers. One un- 
successful well was drilled just north of the field. 

Jefferson. —Endicott Clay Products Co. mined miscellaneous clay for 
manufacturing building brick and other heavy clay products. Sand 
and gravel for building, paving, fill material, and other uses was 
produced by Consolidated Sand & Gravel Co., R. M. Weblemoe Co., 
and Steele Bros. Total sand and gravel production was 278,000 tons. 

Kimball.—The county led in petroleum production and in value 
(30 percent) of all mineral production. Petroleum output, from “66 
wells in 111 fields, was 7 percent above that of 1959. Exploratory 
and development drilling was extensive, but at a lower rate than in 
1959. Of 92 exploratory wells completed, 9 were successful. Com- 
pleted in April, the discovery well of the Haussner field near the 
western border of the county pumped 276 barrels of oil a day from 
the J sandstone at a depth of 7,176 to 7,180 feet. A step-out well 1 
mile to the southeast, also completed in April, pumped 245 barrels 
of oil a day from the J sandstone in an open hole at a depth of 7,213 
to 7,221 feet. Offset wells to the north and southeast were abandoned. 
The Euchre field, discovered in February, 2 miles northeast of the 
Haussner, had an initial production of 600 barrels of oil a day on 
pump from the J sandstone at a depth of 7,007 feet. Offset wells to 
the east, south, and west were abandoned, but an offset to the north 
pumped 205 barrels of oil a day from a 2-foot interval in the J sand- 
stone. The Hilltop field north of Kimball was discovered in June. 
The discovery well pumped 260 barrels of oil from the J sandstone 
at a depth of 6,411 to 6,419 feet. An offset well to the west pumped 
123 barrels of oil a day. The Malcolm field, discovered in September, 
directly west of the Hilltop, initially produced 240 barrels of oil a 
day on pump from the J sandstone at a depth of 6,420 feet. Three 
confirmation wells were failures. The Alpha field, southeast of the 
Cornils field, was discovered in October; its beginning production 
was 237 barrels of oil a day from the J sandstone at a depth of 7,004 
to 7,018 feet. An offset well to the west and a step-out well to the 
northwest were failures. The Bravo field, discovered 2 miles east 
of the Alpha in August, initially roduced 14 barrels of oil a day 
from the J sandstone at a depth A 6,872 to 6,875 feet. The Yukon 
field, discovered in October, southwest of the Russell field, pumped 
181 barrels of oil a day from the J sandstone at a depth of 7,126 
to 7,128 feet. Other discoveries and beginning production rates 
were the Apatite field, discovered in October, 62 barrels of oil a day 
on pump from the J sandstone; the Wewoka field, discovered in Feb- 
ruary, 141 barrels of oil a day on pump from the J sandstone; and 
an unnamed field, discovered 1n December, 40 barrels of oil a day on 
pump from the J sandstone. 

Development drilling resulted in 55 new producing wells. Three 
fields, discovered in 1959, had considerable success. At the Russell 
field, eight wells were completed along the southern end; five wells 
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that failed were completed to the east, south, and west. Development 
added 4 producers and 4 failures to the Painter field in the central 
part of the county, and at the Brook field 12 new producers were 
completed. At the Southwest Potter field, discovered in 1951 in 
Kimball and Cheyenne Counties, five new oil wells were completed. 
Two to three new producers, each, were completed at the Cabella, 
Cornils, Fernquist, Fifer, Hill, Houtby, and Simpson fields. 
Oil-well gas from fields in Kimball and Banner Counties was 
processed at the Kimball and Banner gasoline plants near Kimball by 
Antelope Gas Products Co. Natural gas liquids (natural gasoline 
butane, and propane) were recovered, and residual gas was marketed 
through pipelines. Combined daily capacity of the plants was 17.5 
million cubic feet of gas, and average daily throughput was 15.4 mil- 
lion cubic feet. Wilson Brothers, Inc., produced building and fill 


vel. 

Lancaster.— Yankee Hill Brick Manufacturing Co. produced miscel- 
laneous clay for manufacturing building brick and other heavy 
clay products. Schwarck Quarries, Inc., produced dimension lime- 
stone (rubble) for building and crushed limestone for concrete aggre- 
gate, road building, and agricultural use. 

Morrill.— Petroleum production from 60 wells in 11 fields was 19 
percent below that of 1959. Exploratory drilling resulted in the dis- 
covery of four new fields. The Cutthroat field (discovered in July) 
about a mile north of the Cheyenne County line, initially roduced 
262 barrels of oil a day from the J sandstone at a depth of 5,230 to 
5,234 feet. The Matador field, discovered in July, pumped 512 barrels 
of oil a day from the J sandstone at a depth of 5,110 to 5,112 feet. 
An offset well to the east was a failure. Beginning production from 
an unnamed field, discovered in December, 1 mile southeast of the 
Lindberg, was 263 barrels of oil a day on pump from the J sandstone 
at a depth of 5,254 to 5,270 feet. The most significant discovery was 
the Dunlap field, 5 miles northeast of the Craig field. The discovery 
well, completed in February, pumped 209 barrels of oil a day from the 
D sandstone at a depth of 4,120 to 4,123 feet. An offset well to the 
south pumped 309 barrels of oil a day; a third well pumped 465 
barrels of oil a day. Offset wells to the east, north, and west were 
failures, 

Development drilling, resulting in 23 new producers, was almost 
entirely in the Waitman field (18 new wells), discovered in 1957 
and at the Lane field. Lyman-Richey Sand & Gravel Corp. produced 
building and paving sand and gravel at its No. 23 plant. 

Nemaha.—Crushed and broken limestone for riprap, concrete aggre- 

te, road construction, and agriculture was produced by Colaska 
Production Co. and Nelson Quarries, Inc. 

Nuckolls.—Portland and masonry cements were produced at the 
Superior plant by Ideal Cement Co. Cement rock used at the plant 
was mined by the company at a quarry in Jewell County, Kans. The 
plant operated near capacity for 393 days. Portland cement clinker 
was used as a base in manufacturing masonry cement. C. F. Bonde- 
gard and the Estate of George K. Werner produced paving gravel. 
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Red Willow.—Petroleum production from 63 wells in 5 fields in- 
creased from 13,000 to 553,000 barrels of oil, nearly a 43-fold gain 
over that of 1959. Probably the most important discovery in the 
State was the production of oil from the Reagan (Cambrian) forma- 
tion in the Sleepy Hollow field. The discovery well, completed in 
July, pumped 144 barrels of oil a day from a depth of 3,418 to 3,422 
feet. ‘The field is 7 miles northeast of the Ackman field, discovered in 
1959. Additional wells were drilled, and by the end of the year there 
were 19 producing wells; the average daily production from the field 
was 454 barrels. Atthe Ackman field, 46 successful wells were drilled, 
and production at yearend exceeded 2,000 barrels a day. Producin 
formations in the Ackman field were the Lansing-Kansas City an 
Oread of Pennsylvanian age; the latter was a new producing horizon. 
The Silver Creek field, 2 miles south of the Sleepy Hollow field, was 
discovered in July, and initial production was 47 barrels of oil a da 
from the Lansing-Kansas City formation. Sand and gravel for build- 
ing, paving, and fill was produced by Davidson-Merritt Sand & Gravel 
Co., Midwest Sand & Gravel Co., and McCook Sand and Gravel Co. 
Contractors produced building and paving sand for the Federal 
Bureau of Reclamation. 

Richardson.— Petroleum production from the Barada, Dawson, Falls 
City, and Snethen fields increased slightly over that of 1959; and one 
successful development well was completed. Harmon Gravel Co. and 
the county highway department produced paving gravel. George W. 
Kerford Quarry Co. produced crushed ud broken limestone for rip- 
rap and road construction. 

Sarpy.—The county ranked fourth in the production of sand and 
gravel and fifth in crushed stone. Building and paving sand and 
gravel, railroad ballast, and fill sand were foduced by the Lyman- 
Richey Sand € Gravel Corp. Nos. 2 and 7 plants, Richfield Sand 
and Gravel Co., and Thomas Construction, Inc. Contractors produced 
paving sand and gravel for the State and county highway depart- 
ments. Total production was 834,300 tons. Crushed and broken lm 
stone for riprap and road construction was produced by Stone 
Products, Inc., and by contractors for the State highway department. 

Scotts Bluff. —Petroleum production from two fields increased more 
than sixfold over that of 1959. Production came from the Vessels 
field (discovered in 1957 and renamed the Cedar Canyon) and the 
Roubadeau field (discovered in January). The discovery well 
pumped 170 barrels of oil a day from the J sandstone at a depth of 
5,667 to 5,670 feet. This discovery was the most northerly producer 
in western Nebraska. An offset well to the north and a step-out well 
to the southwest were abandoned. The Consumers Cooperative 
Refinery Association operated its refinery at Scottsbluff. Throughput 
was 901,590 barrels of crude oil, a slight decrease from 1959. Crude 
oil came from fields in Danner County and southeastern Wyoming. 
Eisele Concrete Products Co. produced building sand and gravel, and 
contractors produced paving gravel for the county highway 
department. 


The Mineral Industry of Nevada 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, and 
the Nevada Bureau of Mines. 


By L. E. Davis,’ R. Y. Ashizawa,? and L. Giorgetti ? 
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E TOTAL VALUE of 1960 mineral production in Nevada was 
$80.3 million, a gain of more than $10 million. This value had 
been exceeded in only 4 other years, 1951 through 1957. The 

in was attributed to a strike-free metal-mining industry that pro- 
uced 20,000 tons more copper than in 1959. "The value of this in- 
crease in copper output more than offset declines in value of 5 other 


TABLE 1.—Mineral production in Nevada’ 


1959 1000 
Mineral 
Quantity Va!ue Quantity Value 
(thousands) (thousands) 
Antimony ore and concentrate 
short tons, antimony content.. 10 Oo A CIA 
al AA A A A short tons.. 91,298 622 85, 711 $580 
Copper (recoverable content of ores, etc.) .......- do.... 57,375 35, 228 77. ARS 49, 745 
FIüorsDa acicate Re aT do.... 16,745 407 18. 505 388 
(FOTN StONCS o ooo susce isuna pia enoi um Ee eR (2) 100 (2) 100 
Gold (recoverable content of ores, etc.)....troy ounces. - 113, 443 3, 071 58, 187 2.037 
GYPSUM: ...------2------------0- thousand short tons.. NIS 2. 738 s 2 2,721 
Iron ore (usable)....thousand long tons, gross weight. - Go 3,712 744 3, 648 
Lead (recoverable content of ores, ete. ) Short tons. - 1.357 312 UNT 241 
Manganese ore (35 percent or more Mn)! 4 
short tons, gross weight.. 6 56, 611 53.918 49. 076 3, 201 
Manganiferous ores (5 to 35 percent Mn)......... do.... 200 (8) (8) (6) 
IN CROULY AA AA 76-pound flasks.. 7,156 1, 628 7,821 1, 648 
Petroleum (crude)......... thousand 42-gallon barrels.. 32 (6) 725 (8) 
Sand and gravel.................. thousand short tons.. 6, 436 7,522 4, 655 5, 224 
Silver (recoverable content of ores, etc.) 
thousand troy ounces.. 611 553 707 (40 
BODL cococzoiuedeenioad aa EK. thousand short tons.. $40 1, 587 570 1,30 
Tale and soapstone........................- short tons. . 5, S24 50 4, 8&2 an 
Zinc (recoverable content of ores, etc.) ............ do. 217 50 44) 108 


Value of items that cannot be disclosed: Brucite (1959), 
clays, diatomite, lime, magnesite, molybdenum con- 
centrates (content), perlite, pumice (volcanic cinder), 
salt, sulfur ore, tungsten concentrate (6)- percent WO; 
basis), uranium ore, and values indicated by foot- 


DOG E EMEN ME O O RA AAA SAR mirc oda 9,091 
Total Nevada A Ss eee ee ee eco $2504 ese oes | 80, 285 


! Production as measured by mine shipments, sales, or markctable production tinuding consumption by 
ucers). 
2 Weight not recorded. 
3 Includes concentrates and nodules. 
4 Quantity and value of low-grade shipments to custom mills not included. 
5 Revised figure. 
4 Figure withheld to avoid disclosing individual company confidential data. 
? Pretiminary figure 
3 Total adjusted to eliminate duplicating value of limestone used in manufacturing lime, 


1Commodity-industry analyst, Bureau of Mines, San Francisco, Calif. 
? Statistical assistant, Bureau of Mines, San Francisco, Calif 
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metals, 10 nonmetals, and crude petroleum. The metal commodities 
as a group rose in quantity and value about 25 percent, compared with 
1959. In addition to an important increase in copper production, out- 
puts of molybdenum concentrate and uranium ore reached record highs 
in both quantity and value. The number of flasks of mercury re- 
covered and shipped in 1960 was the largest on record, but the value 
was exceeded in both 1955 and 1958, years in which a relatively high 
production was accompanied by a correspondingly high umit price. 
Only three of the nonmetals produced in 1960 displayed advances in 
both quantity and value. Two of the three, lime and diatomite, set 
new records and the third, salt, had greater production and value in 
only one previous year, 1957. In that year major strikes occurred in 
the salt industry in California; loa in an abnormally high 
output in Nevada. 

There were several significant developments during 1960. Exten- 
sive exploration for iron and copper ores occurred in Churchill and 
Pershing Counties by Southern Pacific Co. (iron) and Columbia Iron 
Mining Co. (iron) ; in Lyon County by Bear Creek Mining Co. (cop- 
per), Columbia Iron Mining Co. (iron) and Utah Construction and 
Mining Co. (iron) ; in Mineral County by Pacific States Steel Corp. 
(iron) ; and in White Pine County by Bear Creek Mining Co. (cop- 

er). A new iron property, the Barth mine in Eureka County, went 
into production late in the year. The Anaconda Company started 
construction on a 5,000-ton-a-day (2 section) sulfide flotation plant 
and took a 2-year option on 103 claims of the Mt. Wheeler mine and 
adjoining Jeppson claims, White Pine County. These claims will be 
explored for beralun minerals supplementary to the exploration 
previously completed by Beryllium Resources, Inc. Construction was 
begun on a fertilizer plant at Caselton, Lincoln County, utilizing old 
tailings from the idle Combined Metals Reduction Co. lead-zinc mill. 
The Ruby Hill Mining Co. was formed in a joint venture to further 
test the Richmond-Eureka mine, Eureka County. One of the partici- 
pants, Newmont Mining Corp., was to manage the deep drilling pro- 
gram. Open-pit mining was begun at the Merrimac antimony claims 
in Taylor Canyon, White Pine County, by Nokai Dome Oil Co. A 
multimillion dollar project was programed that would include a 
4,500- to 5,000-ton-a-day mill, a lime plant, and a major water supply 
for the mill at a site near the Mineral County operations of Argentum 
Mining Co. 

Employment and Injuries.—Employment statistics collected and com- 
piled by the Federal Bureau of Mines in cooperation with the Nevada 
State Inspector of Mines disclosed virtually no change in overall em- 
ployment in the mineral industries, compared with 1959. However, 
the number of man-hours worked generally followed production 
values in the commodity groups, up 23 percent in the metals group 
(production-value increase of 25 percent) and off 13 percent in the 
nonmetals group (production-value drop of 10 percent). 

Fatal injuries were down 50 percent from the preceding year, non- 
fatal lost-time injuries dropped 14 percent, and total injuries per 
thousand workers dropped 16 percent. By commodity groups, in- 
juries did not follow the man-hour trend as total injuries for metal 
mining declined 31 percent. and those for nonmetal mining rose 15 
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percent. One fatality occurred that was charged to a metal mine 
when employees leaving work in a company truck collided head-on 
with another vehicle. An employee died as a result of injuries 
sustained in the accident. Three fatalities occurred at nonmetal 
operations. An employee working in a stone quarry was killed when 
struck on the head by a rock. A truck driven by an employee of a 
rock-products company was struck by a train, killing the driver. An 
electrician was killed when he fell through a manway in a flotation 
plant where mechanics were installing a pump. 


TABLE 2.—Employment and injuries in the mineral industries’ 


1959 


Industry Injuries Injuries 
Em- 
ployees 
Fatal | Non- | Total Non Tota] 
fatal fa 
Metal mining......................- 08 69 


Nonmetallic mining and quarrying.. 


—M |d——— | —M — | — | ——— | ee |——— | rc 


1 Excludes mineral fuels. Data collected and compiled by the Federal Burcau of Mines in cooperation 
with the Nevada Stute Inspector of Mines. 


Average weekly earnings per employee that were reported by the 
Nevada Employment Security Department rose from $111.97 in 
December 1959 to $114.54 in December 1960. The average work-week 
dropped from 42 hours 54 minutes to 41 hours 36 minutes for the 
same period. 
Consumption, Trade, and sp iar wires Ws for Ormsby County where 
mineral production was confined to volcanic cinder and sand and 
avel, both metal and nonmetal commodities were reported from each 
evada county. The output of clays, volcanic cinder, salt, sand and 
gravel, stone (eses t limestone), and tungsten concentrate was totally 
consumed within the State. Most of the gypsum and limestone, and 
some of the perlite, was consumed by Nevada industries; the re- 
mainder was further processed for out-of-State consumers. Nevada 
had only one smelter (copper) and no refineries. Therefore, most 
metal ores were concentrated or beneficiated before shipment. The 
concentrates and residues produced, together with many ores, were 
consigned to mills and smelters outside the State or sold directly to 
consumers. Producers of iron ore and concentrate, magnesite and 
magnesia products, crude perlite, and diatomite were favored with a 
relatively good export trade in 1960. At Henderson, Clark County, 
Titanium Metals Corp. of America imported titanium minerals, 
from which the metal and its alloys were produced. American Potash 
& Chemical Corp. imported manganese ores that were treated to obtain 
electrolytic manganese dioxide, and Stauffer Chemical Co. utilized 
salt from sources in California to produce chlorine and caustic soda. 
Legislative and Government Programs.—Several sections of the Nevada 
State Mining Laws were revised by the Nevada State Legislature and 
became effective in 1960. Section 517.040, which was amended effec- 
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TABLE 3.—Office of Minerals Exploration contracts active during 1960 


Contract 

County and contractor Property Commodity Govern- 

Total ment 

Date amount | partici- 

pation 
(percent) 
Elko: John H. Uhalde............. Aladdin....... Copper-lead...| Apr. 29,1957 | $62, 610 50 
Esmeralda: Gold Eagle Mines, Inc..| Gold Eagle....| Lead-*inc.....| May 18, 196) 20, 660 5n 
Lincoln: Southpaw Joint Venture..| Southpaw.....| Mangnanese....| Dec. 27,1957 12, 852 75 
White Pine: Hamilton Corp....... Hamilton..... Lend-zine- June 18, 1958 37, 520 50 


copper. 


Center emphasized research in the rare and precious metals groups, 
but of primary interest in Nevada was the continuing program in the 
electrowinning of tungsten and molybdenum. Studies on the clec- 
trorefining of these two metals were in progress at the Boulder City 
Research Laboratory. 

The Bureau’s mining research activity in Nevada stressed rock slope 
stability and subsidence research, and in situ measurements and in- 
strumentation and photoelastic investigations at open pit copper 
mines in White Pine County. Late in the year a tie-in survey was 
made of the borehole and underground workings at the Atomic Energy 
Commission (AEC) Nevada test site, Mercury, Nev. 

Bureau of Mines resources work conducted in 1960 encompassed 
the collection and dissemination of statistics on minerals and accidents 
in Nevada in cooperation with State agencies. Resource investiga- 
tions included: The mercury potential of Nevada (as a part of the 
total domestic potential); beryllium and other rare metals studies; 
and the beginning of a survey of chemical (mineral) raw materials 
and the clay resources of Nevada. The last study was being conducted 
in cooperation with the Nevada Bureau of Mines. 


REVIEW BY MINERAL COMMODITIES 


METALS 


Antimony.—The only production of antimony during 1960 was from 
the Nokai Dome Oil Co. property in the Taylor mining district, White 
Pine County. A small tonnage of ore was treated in its 30-ton ca- 
pacity furnace and baghouse plant; the resultant antimony oxides were 
shipped to a Los Angeles, Calif., manufacturer for use as a paint 

igment. 
i roperty in the Big Creek mining district, Lander County, were 
inactive during the year. Mine development was in progress at the 
White Caps mine near Manhattan, Nye County, but no antimony ore 
was shipped. 

Beryllium.—In March 1960, Beryllium Resources, Inc., Salt Lake 
City, Utah, completed exploration and relinquished its lease on the 
Mt. Wheeler mine in the Snake Range, about 40 miles southeast of 
Ely, White Pine County. Work included about 11,000 feet of under- 
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Unc diamond drilling and 700 feet of drifts, crosscuts, and raises. 
bout 2,000 tons of development ore which averaged 0.5 percent DeO, 
was stockpiled at the mine. The beryllium minerals, phenacite, ber- 
trandite, and beryl, occur in a favorable limestone bed along and at the 
intersection of fissures that strike northeast, and quartz veins that 
trend from east to west. 

During December, The Anaconda Company acquired a 2-year op- 
tion on 103 claims of Mt. Wheeler Mines, Inc., and 16 claims of the 
adjoining Jeppson group. The company planned extensive under- 
ground exploration and development of the known beryllium bearing 
zones and an investigation of the entire area to determine the extent 
of the beryllium mineralization. The Bureau of Mines Salt Lake 
City Metallurgy Research Center continued concentration tests on the 
complex Mt. W heeler ores. 

Beryllium Associates, Salt Lake City, Utah, acquired a lease on the 
Leavitt group of 36 claims in the Virgin Mountains, about 14 miles 
south of Mesquite, Clark County, and began an investigation of the 
beryl and chrysoberyl-bearing pegmatite dikes during October through 
December. 

Copper.—A. 35-percent increase in 1960 in the recoverable copper 
output, compared with 1959, resulted from uninterrupted strike-free 
production. The copper properties of Kennecott Copper Corp. 
(White Pine County), The Anaconda Company (Lyon County), 


TABLE 4.—Mine production of gold, silver, copper, lead, and zinc, in terms of 
recoverable metals * 


Mines producing ! ee Gold (lode and placer) | Silver (lode and placer) 
sold or no morc ee 


Year treated 3 


Lode Placer | (thousand Value Troy Value 
short tons) (thousands) ounces (thousands) 
1951-55 (average) ..... 138 12 8, 626 $3, 444 805, 106 $729 
ID caca cases 132 5 12, 300 2, 381 993, 716 899 
ji^ y SOEUR 107 9 11, 770 2, 686 958, 477 868 
Y AN et lceene 102 14 9. 792 3, 078 932, 728 844 
1950... ok ee 67 10 8, 788 3, 971 611, 135 553 
1900 caos 72 9 12, 013 2, 037 707, 291 640 
1904-60 4... .......... A A (9 376,978 | 315,924, 764 216, 904 

Copper Lead Zinc 

ARA AAA AE Total 

value 
Short Value Short Value Short Value  [(thousands) 

tons (thousands) tons  |(thousands) tons  |(thousands) 

1951-55 (average)..... 65, 001 $38, 198 4, 928 $1, 524 8, 463 $2, 7 MG, 628 
TU A 80, 824 68, 700 6, 384 2, 005 7, 488 2, 052 76, 037 
e AAA A 77,750 46, 806 5,979 1,710 5, 292 1, 228 53, 208 
WSS circos 66, 137 34, 788 4, 150 271 91 19 40, 300 
E ane Wade AA 57,375 35, 228 1, 357 312 217 50 40, 114 
1960 A iau 77, 485 49, 745 987 231 420 108 52, 761 
1904-60 4.............. 2,650, 788 | 1,008,645 | 389, 859 61,919 | 482, 620 93, 319 1, 757, 765 


1 Includes recoverable metal content of gravel, washed (placer operations); ore milled; old tailings or 
slimes retreated; and ore, old tailings, and slag shipped to smelter during calendar year indicated. 

2 Excludes itinerant prospectors, ''suipers," “high graders," and others who gave no evidence of legal 
right to property. 

3 Does not include grave) washed. 

4 From 1904, when first satisfactory annual canvass of mine production was made, to 1960, inclusive. 

$ Data not available. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
counties, in terms of recoverable metals 


Mines producing ! | Gold (lode and placer) Silver (lode and placer) 


County 
Lode Placer ¡Troy ounces Value Troy ounces Value 
Churchill lau cococococin dabas faanoanoa (2) (3) Q) (2) 
A AA ——— E AEREA 168 $5, RRO $456 
AAA A T PARA 571 19, 985 56, 239 50, 899 
MN A O E AA (2) (2) 59 
A Ee n ERE (2) 2 1, 586 1, 435 
¡A A A O C0 fhaaan 177 6, 195 (1) (3) 
bYODS raro 57 1,995 75 68 
TARA 8 AA 431 15, 085 (2) (2) 
Pershing.......---..----------- 207 7,245 2, 926 2, 648 
ME AA A MI PARA 243 8, 505 67 61 
White Pine....................|] 17 L.......... (2) (2) (2) (2) 
Undistributed 4................ 56, 333 1,971, 655 645, 835 584, 514 
Total.....--------------- 58, 187 2, 036, 545 707, 291 640, 134 
Lead Zinc 
a ee Total 
value 
Pounds Value Pounds | Value | Pounds | Value 
¡ARA RI ARS 9,300 | $1,088 300 $39 $1, 127 
PAV PA A A eee col (2) (3) 09, 800 11, 676 17, 300 2, 232 20, 244 
o 0 AAA 7,700 $2, 472 731,300 | 85, 562 66, 400 | 8, 566 107, 484 
Humboldt AAA ASA AE [exer sues xcu A SE 53 
Lander... 00000-0 123, 600 39, 676 200 23 400 52 41,186 
Lincoln... 0-0000 (2) (2) 279,400 | 32, 690 (1) (3) 38, 885 
¡Y uui ceuEeNolnese mele eeE (2) (D. E EE EE E E E PRESE 2, 063 
Mineral........................ 1, 321 85,800 | 10,039 1, 300 168 25, 613 
A AAA E A 8, 000 936 3, 600 464 11, 283 
ULT AA ARA AA A ME O A 8, 566 
White PlIne...................- Q) (2) 351,100 | 41,079 | 338,600 | 43, 679 84, 758 
Undistributed 4................ 154, 837, 700 |49, 702, 901 | 409,100 | 47,865 | 412, 100 | 53,160 | 52, 360, 095 
Total: TE 154,970, 000 |49, 745, 370 |1,974, 000 | 230,958 | 840, 000 |108, 360 | 52, 761, 367 


P oe itinerant prospectors, “snipers,” ''high-graders," and others who gave no evidence of legal 
ght to property. 
ane withheld to avoid disclosing individual company confidential data; included with ‘“‘Undis- 
uted.” 
3 From property not classed as a mine. 
4 Includes Douglas, Esmeralda, Eureka, Nye, Storey Counties, and counties indicated by footnote 2. 


Bristol Silver Mines Co. (Lincoln County), and the Copper Canyon 
group of claims (Lander County) were the source of virtually all the 
copper recovered from ores mined within the State. Although 26 
active mines contributed to the total copper output, only 10 were 
classified as copper mines. Kennecott Copper Corp. mined only at 
its Liberty pit, but stockpile withdrawals were made from ore 
previously mined at the Tripp and Veteran pits. The company re- 
moved nearly 18 million tons of waste from the Liberty pit in mining 
7.5 million tons of ore. Over 8,000 feet of churn drilling was done 
during routine exploration and development work in the Liberty pit 
area. Anaconda leached newly mined crude ore and ore stockpiled 
in 1959. The company shipped copper precipitates that had been 

roduced in 1959 when labor strikes closed its smelting facilities to its 

ontana smelter. Approximately 5.5 million tons of waste was 
stripped from the pit area and more than 4 million tons of copper 
ore was mined. po ee and development included over 2,000 
feet of diamond drilling and about 50,000 feet of rotary drilling. 
Bristol Silver Mines Co. completed over 1,200 feet of long hole drilling 
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and more than 1,600 feet of drifts and raises in exploration, which 
resulted in nearly 7,600 tons of development rock. In 1960 Kennecott 
Copper regained the position of major Nevada copper producer, 
followed by Anaconda and Bristol Silver Mines Co. 

Gold.—Total gold output in Nevada was nearly 50 percent less than 
in 1959. Placer gold recovery declined 98 percent, attributed to the 
closing of the Round Mountain dredging operation, Nye County, in 
December 1959. Nine placer properties and one sand and gravel 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
classes of ore or other source materials, in terms of recoverable metals 


Material Silver 
Source Number | sold or 3 (troy Copper Lead Zinc 
ofiines!| treated ounces) (pounds) | (pounds) | (pounds) 
(short tons) 
Lode ore 
Gold ce dese cuu 11,929 |....--------- 100 100 
Gold-silver.-.........] | 2| 794 #9394 67 |.........-.-.|...-.---...]--..---.-. 
Bilver.......-.------- 323, 414 400 7, 200 4, 600 
Copper............... 265, 881 | 154,940, 300 165, 600 186, 700 
Lead and antimony 
Org PA 102, 275 26. 500 | 1,676, 300 274, 900 
Lead-zinc............ 2,132 2, 300 22, 000 15, 600 
ING AA 394 200 9, 500 356, 600 
Total... ..--.------ 12, 013, 012 708, 702 | 154,969, 700 | 1, 880, 700 838, 500 
Other “lode” material: 
Gold (slag)......-....- 6 7. O? 100 7 
Lead residue......... 5 300 93. 200 800 
Total... 33 300 93, 300 1, 500 
Total “lode” ma- a 
teriàl... iaces 72 | 12,018, 202 706, 735 | 154,970, 000 | 1,974, 000 840, 000 
Gravel: (placer opera- 
OUS). acscecnserisÍizdt BSG e NICE CUN. Gas, 


| — ráá———— | —M À—— | —  ——— | — — | |—————— | L—Á———— 
 — PÓ— — | ————————— Oe | M— | | dc —————— — 


707, 291 | 154,970, 000 | 1,974, 000 840, 000 


1 Details will not necessarily add to totals, because some mines produce more than one class of material. 
3 Combined to avoid disclosing individual company confidential data. 

3 Antimony-ore tonnage not included. 

4 From property not classed as a mine. 

$ 25,970 cubic yards. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in 1960, by types 
of material processed, and methods of recovery, in terms of recoverable metals 


Type of material processed, and Gold (troy | Silver (troy Copper Lead Zine 
method of recovery ounces) ounces) (pounds) (pounds) | (pounds) 


Ln d | eccentric ere |} A EES 


Lode: 
Ame amato and cyanidation: 


A E NAH EUR E 13, 970 $20: BAS E AAA, POEA 
Concentration and smelting of con- 
centrates: 
IG. EE EE RE E E E 38, 767 225, 614 152, 702, 400 337, 600 8, 500 
Direct smelting: 
E o oce A Le 3, 097 151,205 2, 267, 300 1, 543, 100 830, 000 
Slag AAA es ee eR 121 — ^ Bee slc 
Lead residue. ...................] ........... 5 300 93, 200 800 
Total o ao 4,169 151, 238 2, 267,600 | 1,636, 400 831, 500 
ST A es cn eh 1, 281 DOO! Mes ea saci Neues ae ok elle eos eae 
Grand total................... 58, 187 707,291 | 154,970,000 | 1,974,000 840, 000 


1 Includes antimony ore. 
3 Combined to avoid disclosing individual company confidential data. 
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operation reported gold recovery in 1960. The more than 10,000- 
ounce increase in lode gold output was not enough to offset the decline 
in placer recovery. About 70 percent of the lode gold was recovered 
in treating copper ores and concentrates, which were credited with the 
entire increase. Only one-fourth of the total 1960 recoverable lode 

old was derived from gold ores. The Goldacres open-pit gold mine, 
ane: County, continued to lead in production of lode gold. Of all 
other lode mines in Nevada, only the Diamond-Excelsior lead mine, 
Eureka County, contributed appreciably to the remaining 5 percent 
of recoverable lode gold. 

Iron Ore.—Production and shipments of iron ores and concentrates 
rose 8 and 5 percent, respectively, above 1959 tonnages. This in- 
crease was stimulated by the rising demands of Japanese steel mills. 
Nearly 68 percent of the direct shipping ores mined and 94 percent of 
all concentrates produced were consigned for export. Although 
direct BY ore production and shipments increased 23 percent, the 
tonnage of iron ore received at concentrators was 2 percent lower. 
Shipments of concentrates dropped 6 percent, primarily as the result 
of negotiations between Mineral Materials Co. and Columbia Iron 
Mining Co., beginning in May and culminating in December with the 
sale of the Buena Vista mine and plant, Churchill County. The mine 
and plant were operated at reduced tonnage May through September 
and then closed. Only one other concentrator was operated—at the 
Minnesota mine in Douglas County by Standard Slag Co. 

Of 13 active iron properties, the Iron King in Humboldt County 
was the only underground operation. In production for the first 
time in 1960, the Barth mine in Eureka County was the sole producer 
of hematite ore. All others were open pit mines that produced 
mapnetite ores. 

Some of the considerable exploration for iron ore conducted during 
the year began in 1959 or before. Utah Construction and Mining 
Co. explored the Dayton area, Lyon County; Columbia Iron Mining 
Co. explored the area near the juncture of Douglas, Lyon, and Ormsby 
Counties; Seaforth Nevada Corp. carried out geophysical surveys in 
the Brunswick Canyon area, Ormsby County; Pacific States Steel Co. 
po a drilling program near Hawthorne, Mineral County; the 

. G. Austin interests tested two iron prospects near Luning, Mineral 
County; and the Southern Pacific Co. continued an extensive explora- 
tion program in the Buena Vista area of Churchill and Pershing 
Counties. 

Iron and Steel Scrap.—Ferrous scrap consumption, including 
shredded detinned cans of The Anaconda Company copper leaching 
plant, Hu County, decreased 7 percent from 1959. Home scrap 
produced was down 11 percent to 8,500 tons, 91 percent of con- 
sumption. Purchased scrap received remained constant at 35,000 tons, 
87 percent of consumption. 

Lead.—Recoverable lead production was 370 tons less than in 1959, 
declining more than 27 percent. Of the total lead produced, 85 per- 
cent was recovered from lead ores, 8 percent from copper ores, 5 per- 
cent as a residue resulting from treating manganese ores, and 2 percent 
from all other primary sources. Three lead mines in Elko County, 
one each in Eureka and White Pine Counties, and a copper mine in 
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Lincoln County were sources of more than three-fourths the lead pro- 
duced. Thirty-six mines contributed to the total output. The major 
producers, with more than 100 tons each, were the Delno and Rosebud 
mines, Elko County; the Diamond-Excelsior, Eureka County ; and the 
Hamilton, White Pine County. 

During extensive exploration and development, ore was stockpiled 
at the Gold Note mine in Elko County, the LSZ property in Lincoln 
County, and the New Potosi mine in Mineral County. The explora- 
tory work consisted principally of drifts and raises but included sev- 
eral hundred feet of longhole drilling. 

Manganese.—The Clark County properties of Manganese, Inc., were 
the only source of manganese ore and concentrate in Nevada in 1960. 
The company mined ore from underground and open-pit deposits and 
concentrated and nodulized it in a nearby plant before shipment. 
Shipments, all to General Services Administration (GSA), were 
about 12 percent below the tonnages reported in 1959. During the 

ear the company completed a substantial amount of development that 
included shaft sinking, drifting and crosscutting, and about 5,000 
feet of rotary drilling. More than 8,000 tons of development rock was 
produced from underground exploration, and over 400,000 tons re- 
sulted from surface work. At Henderson, American Potash & Chem- 
ical Corp. produced electrolytic manganeses dioxide (battery grade) 
from ores mined in Mexico. 

Mercury.—Nearly 2 percent less mercury ore was mined than in 
1959, but 4 percent more tonnage was treated to recover the metal. 
Furnaced and retorted ores averaged 0.5 and 1 pound higher, respec- 
tively, than in 1959. Production rose 9 percent, shipments increased 
16 percent, and yearend stocks were up nearly 73 percent. Twenty 
properties in 7 counties were the source of the total output, but 3 mines 
in Humboldt County yielded 90 percent of production and shipments. 
One of the three, the Cordero mine, was the major mercury producer 
in the State and the second largest in the nation. Five mines, 2 in 
Humboldt County and 1 each in Esmeralda, Nye, and Pershing Coun- 
ties, yielded more than 100 flasks during 1960. 


TABLE 8.—~Mercury production by methods of recovery 


Direct-furnaced Retorted Total 


Flasks Value ? 


1 Includes mercury recovered from miscellaneous dump material. 
2 Value calculated at average New York price. 


Molybdenum.— Production of molybdenite concentrate in 1960 was 
limited to the byproduct output from copper ores mined by the 
Kennecott EODD Corp. in the Robinson district, White Pine County, 
and recovered in its nearby concentrator. Production was con- 
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siderably higher in 1959 when work was interrupted by strikes. The 
entire output was shipped to an out-of-State consumer. 

Silver.— Production of recoverable silver rose 16 percent above 1959. 
The 99-percent decline in placer silver output, due to the closing of 
the Round Mountain mine, was more than offset by increased Tode 
silver production. Recovery from silver ores was over 45 percent 
of the total lode silver output; byproduct recovery from the treatment 
of copper ores, 38 percent; from lead ores, 15 percent; and from all 
other lode mine sources, less than 2 percent. Four mines: The Liberty 
pit (copper ore) in White Pine County, the Mohawk (silver ore) in 

smeralda County, the Mt. Diablo (silver ore) in Mineral County, 
and the Bristol (copper ore) in Lincoln County, supplied more than 
78 percent of the total lode silver recovered. 

Tungsten.— Tungsten ore production was limited to 4 mines, only 1 
of which yielded as much as 50 tons of crude ore. However, six pro- 
ducers shipped to the tungsten carbide plant of Nevada Scheelite Di- 
vision, Kennametal, Inc., near Rawhide, Mineral County. Nevada 
Scheelite also purchased concentrates produced out-of-State and con- 
sumed its own stocks produced in previous years. Most of the 
tungsten concentrates produced and shipped in 1960 were recovered 
from ore mined at the Quick group of tungsten claims in the Fonda- 
way Canyon area, Churchill County. A few tons of ore was mined 
and treated at a nearby tungsten prospect, but the property was 
abandoned after a test run. Sicekpiled ore was treated at the Hilltop 
group, Churchill County, and the concentrate shipped. Relatively 
small tonnages of tungsten ores were mined and treated at two prop- 
erties in the Paradise Peak area, Nye County, but shipments were 
made by only one producer. Shipments of tungsten concentrates to 
Nevada Scheelite T stocks at the Slim Pickens group, Mineral 
County, and materially reduced those held at the Minerva mine, White 
Pine County. 

Uranium.—Commercial uranium ore was consigned to Oregon and 
Utah processing plants by four producers, two each in Elko and 
Lander Counties. The tonnage shipped was more than 3 times that 
in 1959, and although the average U;O; content was 46 percent less, 
the total value rose over 54 percent. 

Zinc.—The reported increase of nearly 94 percent in output of recov- 
erable zinc, compared with 1959, was furnished principally through 
reactivation of the Willard zinc mine, White Pine County, and the 
Mountain View group of zinc claims, Eureka County. The Willard 
had been inactive since 1953 and the Mountain View group since 1956. 
More than 90 percent of the zinc production was recovered from ores 
of 6 mines: Zinc ores from the above mentioned mines; copper ore 
from the Bristol mine, Lincoln County; and lead ores from the 
Diamond-Excelsior in Eureka County, the Hamilton in White Pine 
County, and the Delno in Elko County. 

Other Metals.—At the Overlook group of claims, a cobalt-nickel 
prospect near Battle Mountain, Landor County, only assessment work 
was done in 1960, consisting primarily of rehabilitating a tunnel and 
advancing the face a few feet. Two other nickel prospects, the Niganz 
in Eureka County and the Ludwig in Lyon County, were abandoned. 

Some activity, consisting of shaft sinking and annual assessment 
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work, was reported at the Glasco columbium-tantalum claims in the 
Denio area of Humboldt County, Exploration and development work 
at the Rainbow group of claims (titanium minerals) in the North- 
umberland district, Nye County, included shaft sinking, rotary 
drilling, and trenching. At the Myrtle mine, a rutile prospect in 
Hungry Valley, Washoe County, shaft sinking and drifting was done 
in completing assessment work. This property was also prospected 
for mica. 

No activity was reported from the tin prospect in the Rabbit Hole 
district of Pershing County. Considerable exploration work was 
done by rotary drilling (5,900) feet and trenching (300 feet) at a 
vanadium prospect (Siskon vanadium mine) in the west edge of the 
Fish Creel district, Nye County. A nearby property, the scene of 
considerable drilling in 1959, was abandoned in 1960. The proposed 
beneficiation plant for treating zircon ore, which was to be built near 
Caliente, Lincoln County, did not materialize. 


NONMETALS 


Barite.—The tonnage of crude barite mined was nearly double the 
1959 figure, but shipments were down 6 percent and yearend stocks 
were 5 times the quantity reported at the close of 1959. The total 
output was supplied by 8 deposits in 4 counties with major production 
from the Rossi mine, Elko County, and the Mountain Springs prop- 
erty, Lander County. The State's only grinding plant, at Battle 
Mountain, crushed and ground crude barite mined from Nevada 
deposits. The plant product was shipped to the producer's out-of- 
State compounding plants and prepared for use in well-drilling muds. 
California grinders received all crude shipments. 

Brucite and Magnesite.—Standard Slag Co. and Basic, Inc., mined 
magnesite from deposits in the Gabbs area, Nye County, and fired the 
mineral in nearby plants, producing caustic-calcined and refractory 
magnesias and various refractory products. Basic, Inc., upgraded 
magnesite by flotation, and brucite by heavy-medium separation. No 
brucite was mined in 1960, all shipments being made from beneficiated 
stockpile ore. Production of magnesite and shipments of brucite and 
magnesite were about 7 percent below 1959 figures. 

Clays.—The quantity of clays sold or used was moderately below the 
1959 E Clay pits were worked and stockpile withdrawals were 
made during the year for fuller's earth in Lyon County, bentonitic 
clay in Nye County, and fire and miscellaneous clays in Washoe and 
White Pine Counties. All of the fuller's earth and bentonitic clay 
was shipped to processors in California. Fire clay and miscellaneous 
clay were utilized within the State for furnace mortar and for re- 
fractory and building brick. Reno Press Brick Co., Reno, continued 
to lead in clay production. 

Diatomite. The quantity and value of Nevada diatomite production 
increased appreciably compared with 1959. Much of the increase was 
attributable to the development of a new pit of filter-grade diatomite 
by the Eagle-Picher Co., supplementing the output from its mine in 
Pershing County which began production in 1958. Five open-pit 
operations, one each in Churchill, Esmeralda, Lincoln, Pershing, and 
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Storey Counties, were the source of all diatomite mined. Preparation 
plants were operated in conjunction with open-pit mines in Esmer- 
alda, Pershing, and Storey Counties. Crude material from a 
Churchill coy deposit was processed in the producer’s Lyon 
County plant. Prepared material was sold for filtration, insulation, 
abrasives, fillers, and other uses to paint and insecticide manufac- 
turers, nitrate fertilizer producers, poultry supply dealers, and other 
chemical companies in the United States, Canada, Europe, South 
Africa, and South America. A small quantity of the crude mineral 
was sold to a California consumer for use as a soil conditioner and 
stock feed supplement. 

Fluorspar.—The tonnage of crude fluorspar ore shipped to consumers 
in Nevada increased slightly over 1959 with principal production 
from the Crowell and Goldspar properties near Beatty, Nye County. 
Metallurgical-grade fluorspar from the Crowell mine was shipped 
to California steel plants. Crude fluorspar from the Goldspar mine 
was utilized in the producer's California cement plant. The Ca 
mine, Lincoln County, shipped a moderate tonnage of metallurgical 
grade fluorspar from its stockpile to a California steel plant. An- 
nual assessment work was completed on properties in Churchill, 
Clark, Lander, Pershing, and Nye Counties. 

Gem Stones.—Significant quantis of gem material were gathered 
in Nevada by individual collectors, mineralogical clubs, and commer- 
cial producers. The yield of gem material was mostly wonderstone, 
which was collected in the Fallon area, Churchill County. The Lone 
Mountain Turquoise mine in the Lone Mountain area, Esmeralda 
County, a property in the Cortez District, Lander County, and the 
Turquoise Bonanza mine on the east slope of Pilot Mountain, 
Mineral County, were the sources of most of the State's turquoise 
output. Collectors reported appreciable quantities of petrified wood 
gathered in Churchill, Humboldt, and Nye Counties Reports of 
noteworthy quantities of other gem materials collected included agate 
in Churchill, Elko, and Lyon Counties; opal in Humboldt, Lyon, and 
Pershing Counties; quartz crystals in Lyon and Washoe Counties, and 
jasper and black jade in Lyon County. 

Gypsum.— Production of crude gypsum, which declined 2 percent in 
quantity from 818,000 tons in 1959 to 802,000 tons in 1960, was affected 
only slightly by the relatively lower demand for building materials in 
California, the principal market for Nevada's gypsum and gypsum 

roducts. A moderate tonnage of uncalcined gypsum continued to 

sold for portland cement retarder and for agricultural use. The 
remainder of the crude output was processed at calcining plants in 
Nevada and California. The Blue Diamond Co. (division of the 
Flintkote Co.) quarry and plant in Clark County, was Nevada’s prin- 
cipal producer of crude and calcined gypsum. The United States 
Gypsum Co. quarried in Pershing County and produced calcined 
pou at its nearby plant at Empire in Washoe County. Fibre- 

ard Paper Products Corp. shipped crude gypsum from its Clark 
County quarry to company plants at Los Angeles and Newark, Calif. 

Lime.—Quicklime and hydrated lime output at plants in Clark and 
White Pine Counties gained 20 percent in quantity, compared with 
1959. Output of metallurgical-grade lime, the principal product of 
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these plants, furnished virtually the entire increase. Other grades 
of lime were produced for the yuan trade as well as for water 
purification and softening, glass, agriculture, and insecticides. Some 
of the hydrated lime was consumed within the State, but most of the 
lime was shipped to other Western States including Hawaii. A 
new lime plant was under construction near Coaldale, Esmeralda 
County, to supply high calcium metallurgical lime required for min- 
eral processing at the Argentum Mining Co. silver ore leaching 
operation. 

Perlite.—Production of crude perlite decreased again in 1960, as 
demand by the building industry lessened. "Three mines, two in 
Lincoln County and one in Pershing County, furnished the tota] yield. 
Expanded perlite was supplied by plants in Washoe and Clark 
Counties. A large percentage of the Nevada crude perlite was shipped 
to consumers in other States and Canada. 

Pumice (Volcanic Cinder).—A decline in construction activities con- 
tributed to & moderate decrease in the output of volcanic cinder, 
compared with 1959. Production was limited to deposits in three 


TABLE 9.—Sand and gravel sold or used by producers, by classes of operations and 
uses 


1959 


Class of operation and use 


Short tons Value Short tons 


Commercial operations: 


and: 
A AAA A EG eis SAN LEA (1) 
A AA A A (1) 
Building ocu cese v acp edes dac ud Web nnam $501, 353 
A A A 112, 448 
|i ES A A eos 21,170 
SAA A ee ) 
Gravel: 
Dullding 2i Secu A eee cee 762, 109 
PASTE A a 767, 590 
aílroad ballast...............-..-..-  -l-..... 5, 
2) MEAM MEC pM EE a 
thir A A A Mea ( 
Undistributed sand and gravel................. 210, 511 711, 037 
Total sand and gravel........................ 2,180, 154 2, 803, 572 2, 881, 412 
Sorem enana con actor operations: ! 
and: 
A sec ctesceons cob vi UrEPA 30 8, 525 
PAVING hoor slew dt se ERR E DUE 107, 034 339, 482 
EA O A ul Ui O Y REA | AAA 65 
q A etc aan oe ees 107, 064 348, 072 
Grave): 
Baldio. la 123, 275 12. 113 
Paving AA A A 4, 025, 132 1. 974, 464 
Eb. ine A A a 15 7, 747 
do A se 2a seu a asd 4,148, 407 1, 787, 935 1, 994, 354 
Total sand and gravel_.....------------------ 4,255,471 | 4,718,837 | 2,050,323 | 2,342,426 
All operations: 
BONG AAA A ete eee ee oe NE LE 723, 455 1, 356, 999 861, 930 1, 558,174 
Ciravele.. co ocaso cade idas 5, 712,170 6,165,410 | 3,223,054 3, 665, 664 
Grand totaluranión ula is 6, 435,625 | 7,522,409 | 4,084, 984 5, 223, 838 


t Included with '*Undistributed"' to avoid disclosing individual company confidential data. 
! Includes figures for State, counties, municipalities, and other Government agencies, 
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Nevada counties. Crude and prepared volcanic cinder from Mineral 
and Ormsby Counties was used in manufacturing concrete aggregate. 
Volcanic cinder output from Nye County was crushed, ground, and 
screened for use in building blocks. 

Salt.—E. J. Huckaby Trucking Co., under contract to Leslie Salt 
Co., surface-mined solar salt at a dry lake bed 27 miles east of Fallon 
for local consumption. 

Sand and Gravel.—Sand and gravel output dropped 36 percent in 
quantity from 6.4 million tons in 1959 to 4.1 million tons in 1960. 

onsumption of paving gravel, which comprised more than half of the 
total sand and gravel produced in the State, dropped from 4.9 million 
tons in 1959 to 2.6 million tons in 1960. An expected increase in road 
construction activity in 1960 did not materialize. Asa result, several 

roducers, who were solely dependent on government contracts, closed 
y midyear. 

Requirements for paving material in Clark County declined by 
more than 1 million tons; demand for structural sand and gravel in- 
creased. Silica sand output from the Overton area for glass and 
molding uses was less in 1960. Producers in Washoe County reported 
a moderate decline in the output of sand and gravel for both building 
and road construction. All 17 counties yielded sand and gravel for 
construction. Notable output, other than that of Clark and Washoe 
Counties, came from Lincoln, Elko, and Humboldt Counties. 

Stone.—The total output of stone quarried declined 31 percent in 
pee from 840,000 tons in 1959 to 579,000 tons, chiefly because of 

ecreased requirements for riprap and coarse aggregates normally 
used on government projects for retaining walls and bank protection, 
and as road base. Limestone quarried in Clark and White Pine Coun- 
ties for lime, flux, and other uses, comprised a substantial part of the 
total stone yield. Production of dimension quartz and sandstone used 
for building construction increased for the first time since 1955, and 
large quantities of decorative rock were quarried in Clark and White 
Pine Counties Marble was quarried in Mineral County for terrazzo, 


TABLE 10.—Stone sold or used by producers, by uses * 


1959 1960 
Use 
Quantity Value Quantity Value 
Dimension stone: 
Building stone: 
Rough architectural................ cubic feet.. 769 $1, 212 227,525 | 23 $111,711 
Approximate equivalent....... short tons. . 00 ares 324,902 |...........- 
Sawed stone and cut block.............. cubic feet.. 414,551 | 4547, 434 (8) (8) 
Approximate equivalent......_short tons.. 45 1,864 A O) - dosseiersésem 
Total ?.......... approximate short tons.. 1, 924 48, 646 4, 862 111, 711 
Crushed and broken stone................. short tons.. 838, 253 1,538, 555 574, 061 1, 238, 771 
Grand total ?....approximate short tons. . 840,177 | 1,587,201 578, 923 1, 350, 482 


! Includes basalt, granite, marble, calcarcous marl, sandstone, and miscellaneous stone, 
3 Includes sawed stone and cut block and flageing. 

3 Includes rubble, rough construction, sawed stone and cut block and flagging. 

$ Includes flagging. 

§ Includes rough construction and flagging. 

* Figure withheld to avoid disclosing individual company confidential data: 

? Total include rubble and rough construction dimension stone and flagging. 
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and calcareous marl was produced at one of several deposits in Washoe 
County for use in poultry and livestock feed. 

Sulfur.—Production of sulfur ore from Nevada's only active sulfur 
deposit, in Humboldt County, decreased appreciably below the 1959 
output. A relatively small tonnage was soldi for use as a soil aid. 

Tale and Soapstone.—Production and sales of talc and soapstone 
dropped to the lowest level reported in more than 20 years. The 
value of shipments to grinders was 52 percent below the 1959 figure as 
the quality of the minerals mined dropped appreciably. As in previ- 
ous years the entire production came from Esmeralda County deposits. 

Water.—Interest continued in the development of sources of geo- 
thermal power. At Brady's Hot Springs, Churchill County, on U.S. 
Highway 40 northeast of Fernley, the Maca Power Co. continued 
tests on the two wells drilled in the area, and in the Geyser Terrace 
area, south of Beowawe, Eureka County, the company completed a 
second test well and continued testing to determine if enough geo- 
i energy could be developed to operate an electric generating 
piant. 


MINERAL FUELS 


Petroleum.—T' wo wells of the Eagle Springs oilfield in Railroad 
Valley, Nye County, yielded 22 percent less crude oil than in 1959. 
Development drilling in the area was limited to one well started in 
early September by Shell Oil Co., but it did not produce in 1960. The 
Eagle Springs field had no gas or condensate production. Elsewhere 
in the State, a total of 10,336 feet was drilled in search of oil or gas. 
This footage included 4 test wells to an average depth of 2,584 feet. 
The centers of wildcat drilling were in Clark County in the general 
area east of Las Vegas and in Churchill County near Fallon. 


REVIEW BY COUNTIES 


Churchill.—Iron ore was mined from the Iron Hat property and the 
Buena Vista group of claims in the Zuena Vista district. Ore from 
the former was direct shipping ore while that from the latter was 
upgraded in the producer's magnetic separation plant. Late in the 
year the Buena Vista mine and plant was sold to Columbia Iron Min- 
mg Co., a subsidiary of United States Steel Corp. Between May and 
December about 60,000 feet of diamond drilling wes completed on 
the property for the new owner. The iron ore production was mostly 
consigned to iron and steel plants, but a small tonnage was sold for 
use as concrete aggregate for shielding purposes. Two operators in 
Fondaway Canyon, Shady Run district, mined and concentrated 
tungsten ore. The concentrates were sold to a Mineral County 
tungsten-carbide plant. 

A Fallon producer supplied local requirements of sand for concrete 
and masonry and crushed gravel for concrete and base material for 
an airfield runway. Maintenance crews and contractors for the 
Nevada Highway Department used pit-run and prepared sand and 
gravel for several road projects in the county. 

County crews also quarried and crushed basalt and limestone used 
by the Truckee-Carson Irrigation District. Miscellaneous stone was 


THE MINERAL INDUSTRY OF NEVADA 651 


TABLE 11.—Value of mineral production in Nevada, by counties 


County 1959 1960 Minerals produced in 1960 in order of value 

Chürchlll............... $692, 482 $389,063 | Sand and gravel, iron ore, tungsten, stone, salt, gold, 
lead, gern stones, silver, zinc. 

Clark. coc osa 12, 567, 850 11, 718, 209 | Lime, manganeso nodules, sand and gravel, gyp- 
sum, Stone, lead, gold zine, copper, silver. 

Douglas................ 1, 650, 830 1, 549,103 | Iron ore, sand and gravel, zinc, lead, gold, silver. 

Elkos ose e teed 1, 251, 522 647, 241 | Sand and gravel, barite, lead, silver, uranium, gold, 
zinc, copper, mercury, stone, gem stones. 

Esmeralda.............- 1,140, 441 969, 741 | Diatoinite, silver, gold, mercury, talc and soap- 
Stone, sand and gravel, gem stones, coppcr, 
stone, lead. 

Eureka. ................ 591,023 238, 123 olde sand and gravel, lead, zinc, silver, copper, 
ron ore, 

Humboldt.............. 2, 526, C87 2,698,072 | Mercury, iron ore, sand and gravel, stone, gem 
stones, gold, sulfur ore, silver. 

Lander .......--------- 928, 983 970,361 | Barite, gold, uranium, copper, sand and gravel, 
gem stones, silver, mercury, zinc, lead. 

Lincoln................. 1 1, 486, 741 1, 386, 807 | Sand and gravel, perlite, copper, fluorspar, silver, 
lead, zinc, gold, stone, diatomite. 

YON 2 osse uuo e zs 19, 041, 083 20, 232,382 | Copper, diatomite, sand and gravel, stone, clays, 
old, silver, gem stones. 

Mineral................. 198, 457 198, 434 | Silver, barite, sand and gravel, gold, lead, stone, 


tungsten, gem stones, copper, mercury, zinc, 
umice (volcanic cinder). 
NYO nina iis cuca 4, 851, 382 1,695, 473 | Magnesite, fluorspar, sand and gravel, petroleum, 
mercury, gold, barite, puinice (volcanic cinder), 
silver, stone, tungsten, clays, iron ore, gem stones. 


Ormsby................ 79. 558 (2) Pumice (volcanic cinder), sand and gravel, 

POSING ias 2, 450, 548 2,917,884 | Iron ore, diatomite, gypsum, sand and gravel, 
mercury, perlite, gold, silver, lcad, zinc. 

Storey .................. 1,217, 450 1,135,700 | Diatomite, gold, sand and gravel, silver. 

Washoe................. 1, 701, 303 1,168,853 | Sand and gravel, stone, clays, gold, silver, gem 
stones. 

White Pine............. 117, 710, 079 32, 231,151 | Copper, gold, lime, molybdenum, silver, stone, 
sand and gravel, zinc, lead, tungsten, clays. 

Undistributed 3......... 1 78, 131 138, 310 

Total ceseece ccs 1 70, 164, 000 80, 285, 000 


1 Revised figure. 
bn withheld to avoid disclosing individual company confidentlal data; included with “Undis- 
uted.” 
3 Includes gem stones, gold, mercury, manganiferous ore, tungsten, and silver that cannot be assigned 
to specific counties, and value indicated by footnote 2, 


used by a highway contractor for riprap. A dry lakebed east of 
Fallon yielded the State's only salt production, which was consumed 
locally. Diatomite mined from a deposit near the county road 
between Nightingale and U.S. Highway 40 was processed in the pro- 
ducer's Lyon County plant. 

A few tons of lead ore mined in the Chalk Mountain district yielded 
recoverable lead, zinc, silver, and gold. Gold ore from the Dixie 
Comstock property in the Dixie Marsh district was shipped to a Cali- 
fornia smelter for gold and silver recovery. 

Clark. —The U.S. Lime Products Division, The Flintkote Co., oper- 
ated three lime plants in the county and produced a wide variety of 
construction, agricultural, chemical, and industrial lime. Plants were 
operated at Apex (two rotary kilns), Henderson (four rotary kilns and 
a pressure hydrator), and Sloan (a batch hydrator). The company 
quarried high calcium limestone at the Apex quarry for making lime 
and for chemical and metallurgical use, concrete aggregate, railroad 
ballast, and poultry grit. The Sloan quarry was the source of dolo- 
mitic limestone used for metallurgical flux, in refractories and chemi- 
cal oe and for making lime. 

Blue Diamond Co., Division of The Flintkote Co., produced crude 
gypsum for agricultural and cement retarder use and manufactured 
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gypsum plaster and wallboard at Blue Diamond near Las Vegas. 
ibreboard Paper Products Corp. d crude gypsum from its 
quarry near Apex to its California wallboard plants. 

Sand and gravel operators in the Las Vegas area produced larger 
tonnages of these materials than in 1959, principally for local use and 
Government construction projects. Some of the sand and gravel was 
trucked for use in the Lake Mead recreational area, at Nellis Air 
Force Dase, and for State highway projects that included approaches 
to the City of Las Vegas and paving the Henderson- Boulder City and 
Valley of Fire roads. Silica sand produced in the Overton area was 
pepe for glass, molding, blast, and refractory uses. The Valley 
of Fire northeast of Las Vegas was the source of varicolored quartz 
quarried and shipped for use as decorative building stone. Building 
stone was also produced at a quarry a few miles southwest of Jean. 
Dasalt (rubble) was used by crews of the Federal Bureau of Land 
Management in its Range Improvement program. Nearly 6,500 tons 
of granitic rock was used for riprap in qe Davis Dam project of the 
Federal Bureau of Reclamation. Contractors for the City of Las 
Vegas quarried and prepared limestone for use in street construction. 
One plant at Las Vegas expanded perlite, which was obtained from a 
Lincoln County producer, for plaster and concrete aggregate. 
Another nearby plant utilized vakan cinder from a Nye County 
deposit in making precast building block and tile. 

The State’s entire manganese ore and concentrate production was 
supplied by the mines, concentrator, and nodulizing facilities of Man- 
ganese, Inc. More than 250,000 tons of ore from open pit, under- 
ground, and stripping operations were fed to the mill, yielding over 
60,000 tons of concentrate, from which nearly 44,000 tons of manganese 
oxide nodules were produced. At Henderson the American Potash & 
Chemical Corp. produced electrolytic battery-grade manganese diox- 
ide from manganese ore mined in Arizona and Mexico. Approxi- 
mately 93 percent of the recoverable lead credited to the county, to- 
gether with some zinc and copper, was derived from lead residue 
produced by Manganese, Inc., as a byproduct in treating manganese 
ores. Some lead was recovered from dump material shipped from the 
Duplex property in the Searchlight district. Zinc ore mined at the 
Argentena prospect contained the remaining zinc and lead, and the 
Iron Gold copper mine furnished the remainder of the county’s copper 
one Ore from the Orion mine in the Eldorado Canyon area yie ded 
gold and silver. The operators of this property completed consider- 
able exploration work during the year and stockpiled about 250 tons 
of development rock. 

Douglas. —Standard Slag Co. worked the Minnesota iron mine and 
upgraded the ore with magnetic separators. The entire output from 
the plant was shipped for export. During the year the company 
completed about 2,000 feet of diamond drilling and stripped 500,000 
cubic yards of waste from the deposit. Sand and gravel from stream 
deposits of the Carson River in the Minden and Gardnerville areas 
were used for local construction and county road projects, and trucked 
to Carson City for concrete aggregate. Crews of the State and 
County highway departments produced sand and gravel for mainte- 
nance and repair of roads. 
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Lead-zinc ore from the Carbonate Hills mine in the Mountain House 
district contained virtually all the recoverable lead, zinc, and silver 
produced in the county during 1960. In the same district, an inclined 
shaft was rehabilitated at the Arrowhead gold mine, a 1959 producer. 
Gold was recovered by amalgamation from a few tons of ore that 
was mined from the Victoria prospect southeast of Gardnerville. | 

Elko.—A commercial plant at Elko prepared sand and gravel P - 
cipally for use in building construction. Maintenance crews of State, 
county, and municipal road agencies produced their own requirements 
for sand and gravel used for seal coating, road base, and fill. A Las 
Vegas contractor utilized pit-run gravel and pope sand and gravel 
for grading and surfacing State Route 11 between Jack Creek and 
Deep Creek. Utah Construction and Mining Co. made a sample 
shipment of limestone from the Pilot quarry near Elko to an out-of- 
State lime plant. Baroid Division, National Lead Co., mined crude 
barite at its Rossi property in the Boulder Creek district, where more 
than 1,000 feet of exploratory drilling was completed in 1960. The 
ore was shipped to the producer’s plant at Merced, Calif. Crude 
barite previously mined by Estabrook Barite Co. was shipped from 
the company’s Carlin stockpile to California grinders. 

Three lead mines, the Delno and Gold Note in the Delano district 
and the Rosebud in the /sland Mountain district, were the sources 
for a large portion of the recoverable lead, zinc, copper, and silver 
in the county. The Bootstrap mine in the Boulder Creek district 
furnished most. of the gold output. Dump material from the Rio 
Tinto mine in the Mountain City district yielded recoverable copper. 
Cleanup at old operations in the Lynn district produced considerable 
gold and some silver. In 1960 there were two new producers of com- 
mercial uranium ore. Bogdanich Development Co. operated the 
Rimrock mine in the /vanhoe district, and Valley Engineering and 
Development Co. mined uranium ore at the East and South Fork 
properties in the Mountain City district. Both operators shipped to 
processing plants in Oregon and Utah. During the year, about 4,000 
feet of rotary drilling was completed at the South Fork property as 
part of an exploration program. Three mines in the /vanhoe district, 
the Clementine, Governor, and Old Timer, were sources of relatively 
small tonnages of cinnabar ore furnaced or retorted to recover mer- 
cury. Assessment and maintenance work only were reported at the 
Liquid Metals and Silverado mercury mines in the Tuscarora district. 
In the Battle Mountain district some tunnelling, drifting, and cross- 
cutting was done at the Horse Mountain claims and Silver Cloud mine, 
but no metal production was reported. 


Esmeralda.—Great Lakes Carbon Corp, Dicalite Division, mined 
and processed diatomite at its mine and plant near Basalt. The plant 
products were shipped for use in paper, paint, and insecticides. The 
State's entire output of talc and soapstone came from deposits in the 
county. The quantity and value of this output were the lowest since 
before World War II. State and county road crews dug more than 
20,000 tons of sand and gravel for use in the maintenance and repair 
of roads. Nearly 59,000 tons of pit run and prepared sand and gravel 
was used by Nacon Co., Inc., in constructing part of State Highway 3 
east of Lida. About 350 tons of miscellaneous stone was quarried and 
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used as riprap by crews and contractors of the Nevada State Highway 
Department. Nevada Clay Products Co. conducted routine main- 
tenance and some development work during 1960 at the President clay 
deposit near Dyer. No production, sales or shipments were reported 
by the company. 

U.S. Milling and Minerals Corp. operated its Silver Peak mill on 
silver and gold ores mined at the Mohawk and Ohio mines, and several 
hundred tons of silver ore from a company-operated mine in Nye 
County. The Mohawk mine had been reactivated following its closure 
after a major cave-in late in 1959. Gold and silver were recovered from 
the Mary (Marybel) property in the Silver Peak district. The 
county’s only lead output was contained in a shipment of lead ore 
made to a Utah smelter from the Poor Boy prospect in the Zida dis- 
trict. Over 2 tons of copper was recovered from material salvaged 
during equipment cleanup at an old mill site near Columbus Marsh. 
Considerable development, including shaft sinking and longhole 
drilling, was completed at the Gold Eagle (Sally Louise) lead-zinc 
mine in the Weepah district, but no ore was shipped. Mercury ores 
from three mines in the Fish Lake Valley district yielded all the 
mercury produced in the county during 1960. The B&B mine was the 
major producer and was credited with over 400 flasks produced and 
shipped. 

Eureka.—Crews of the County of Eureka and the Nevada Highway 
Department produced about 57,000 tons of sand and gravel used in 
the county for road maintenance and repair. 

Lead ore mined by Consolidated Eureka Mining Co. in the Eureka 
district contained nearly all the gold, silver, copper, lead, and zinc 
produced. However, a relatively small tonnage of zinc ore from the 
Mountain View group in the Lone Mountain district yielded some 
lead, zinc, and silver. The Ruby Hill Mining Co. was formed during 
the year as a compromise venture to end the operational conflict be- 
tween Eureka Corp. and Richmond-Eureka Mining Co. The partici- 
pating companies—Newmont Mining Corp., Cyprus Mines Corp., and 
Hecla Mining Co.—providcd funds for full exploration and develop- 
ment of the Richmond-Eureka mine. No production was reported, 
but 42,293 feet of rotary drilling was recorded. The Lynn district 
was the source of placer gold and silver recovered at the Lynn placer 
property where bench gravels were worked. Cleanup at the Bulldog 
placer mine yielded a small quantity of gold. 

A new iron mine began production and shipments in November. 
Ore from this mine was high in phosphorus, and to meet export specifi- 
cations the producer blended the output with ore from an Humboldt 
County iron mine. The Modarelli iron mine was idle in 1960. 

Humboldt.—Ores mined in the Opalite and Poverty Peak districts 
supplied 90 percent of Nevada's mercury production and shipments. 
The Cordero mine near McDermitt, the State's principal source of the 
metal, yielded more than 6,000 flasks. Extensive exploration and 
development work completed at the Cordero property during the year 
included shaft sinking, 3,500 feet of drifts and raises, and about 5,500 
feet of churn and longhole drilling. In the Poverty Peak district, ore 
from the Cahill mine and dump material from the IIapgood property 
were retorted to recover mercury. At the McAdoo mercury mine in 


THE MINERAL INDUSTRY OF NEVADA 655 


the Battle Creck district exploration and development work was car- 
ried out, but no production was reported. Two iron mines were 
active—the Iron King underground mine and the Red Bird (Hum- 
boldt Iron) open pit operation, both in the Jackson Creek district. 
Some ore from the Iron King was blended with high phosphorus ore 
of the Barth mine, Eureka County, to bring the latter to export 
specifications. About 5,000 feet of rotary drilling was completed on 
the Homestead iron prospect. in the Jackson Mountains nortliwest of 
Winnemucca. Near Winnemucca, the Homer Verne prospect yielded 
gold and silver by amalgamation from 30 tons of ore. Cleanup at the 
Buckskin gold property resulted in a few ounces of gold and silver. 
At the Getchell group of gold claims in the Potosi district consider- 
able exploration and development work was done during 1960, 
including shaft sinking, raises, drifts, and crosscuts, and diamond, 
core, and longhole drilling. 

Maintenance crews of the City of Winnemucca and Nevada High- 
way ee ect their own sand and gravel requirements 
for road repair. Contractors for the highway department dug more 
than 240,000 tons of pit-run sand and gravel and prepared the mate- 
rials for highway projects in the northeastern part of the county. 
Sandstone was al and sawed at the Wadsworth claim near Vir- 
gin Valley for building use. Sulfur ore for agricultural use was 
oe from an open-pit deposit in the Kamma Mountains near 

ulphur. 

Landes Magnet Cove Barium Corp. operated its Battle Moun- 
tain grinding plant on crude barite that was withdrawn from a stock- 
pile and newly mined from its Greystone claims. Two other barite 
properties the Shelton mine in the Argenta district and the Mountain 
Springs deposit south of Battle Mountain, were also active during the 

ear. Crude mineral from the Shelton mine was shipped to a grinder 
in the San Francisco Bay arca. The operator of the Mountain Springs 
deposit, Mineral Products Division, Food Machinery Corp., shipped 
to a company-owned chemical plant at Modesto, Calif. 


The Goldacres open-pit mine in the Bullion district was the county’s 
largest active lode gold mine and the second largest lode gold producer 
in Nevada. Gold in ore from the New Pass (Thomas W.) mine at 
New Pass was ground in a stamp mill and recovered by amalgamation. 
Gold and silver were also recovered from ores of the Biz Creek and 
McCoy mines of the Big Creek and McCoy districts, respectively. 
Bench gravels were worked by drift methods at the Dahl placers in 
the Battle Mountain district to recover gold and silver. Copper ore 
mined on the Copper Canyon property was shipped to the smelter at 
McGill, White Pine County, and copper precipitates recovered from 
dump material at the same location were shipped to the Tacoma, 
Wash. smelter. 


Apex Uranium Inc. mined commercial uranium ore from the 
Early Day and Rundberg claims. The former property, in the Reese 
River district, was the State’s most consistent uranium producer, 
yielding commercial ore each year since 1955. Ore from the Early Day 
was shipped to a Salt Lake City processing plant; the Rundberg pro- 
duction was consigned to a processor at Lakeview, Oreg. Uranium ores 
mined at the Low Boy claims in the same district by the Valley View 
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Uranium Mining Co., Inc., were shipped to the Oregon plant. Explo- 
ration and development at these mines included shaft sinking, tunnel- 
ing, and drilling. A comparatively small tonnage of mercury ore from 
the Antler group of claims in the Wildhorse district was retorted to 
recover the metal. 

Sand and gravel produced in the county by crews of State and 
county road agencies was used for highway maintenance. 

Lincoln.—The Wilkin Pit near Pioche was worked to supply local 
construction needs for sand and gravel. A small quantity was used 
by the City of Caliente for paving. Sand and gravel was also pro- 
duced at various locations in the county and used in paving projects 
by the Nevada Highway Department and the Atomic Energy Com- 
mission. More than 150,000 tons of pit-run and prepared aggregate 
was consumed in constructing a rerouted section of Highway 93 north 
of Pioche. Union Pacific Railroad Co. used several thousand tons of 
stone that was quarried and crushed near Caliente for railroad ballast. 
A small tonnage of miscellaneous stone was quarried by maintenance 
crews of the Bureau of Land Management and used for road repair. 
Lincoln County deposits supplied most of the crude perlite produced 
in the State during 1960. he crude mineral was quarried by Com- 
bined Metals Reduction Co. at the Hollinger property near Pioche, 
and by Delamar Perlite Co. at its open pit and underground mines 
southwest of Caliente. Most of the production was shipped to out-of- 
State expanding plants. Metallurgical-grade fluorspar mined near 
Carp by Wells Cargo, Inc., was consigned to a California steel 
producer. A comparatively small tonnage of diatomite was mined 
near Panaca and shipped to a California consumer for use in pre- 
paring soil conditioners and fillers in stock feed supplements. 

Only four metal mines were active, and all shipments were to a 
Utah smelter. The Bristol copper mine, Jack Rabbit district, was 
the county’s major producer followed by the LSZ and Hamburg lead 
mines, Pzoche district, and the Tempiute silver mine, Tempiute dis- 
trict. Combined Metals Reduction Co. shipped a smaller tonnage of 
lead-zinc ore mined in 1959 or earlier. All ores shipped contained 
recoverable gold, silver, copper, lead, and zinc. One ton of ore from 
the Cherry (Old Silver Peak) mine near Carp, also shipped to the 
Utah smelter, contained a few ounces of recoverable silver. Con- 
struction was started on a plant at Caselton to produce a soil supple- 
ment from tailings at the idle Combined Metals Reduction Co. 
lead-zinc mill. 

Lyon.—The Yerington mine of The Anaconda Company was the 
major active mining operation in the county during 1960, and the 
State's second largest copper producer. Shipments of copper pre- 
cipitates to company smelting facilities in Montana exceeded produc- 
tion. Precipitates had been stockpiled during the labor strikes in 
1959, which did not close the Yerington operations. Early in the 

ear Anaconda began construction on a 5,000-ton concentrator at 
eed Heights that was expected to begin treating sulfide ore by the 
fall of 1961. Bear Creek Mining Co, subsidiary of Kennecott 
Copper Corp., reportedly filed on 110 mining claims 1n Mason Valley 
as a result of extensive prior exploration in the area. The Yerington 
City Council granted a Kennecott request to release land for mining 
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that had been reserved for municipal expansion. Boyles Bros. 
Drilling Co. of Salt Lake City also drilled for Kennecott Copper Co. 
in the Yerington area, and for Columbia Iron Mining Co., a subsidiary 
of United States Steel Corp. Utah Construction & Mining Co. com- 
pleted several thousand feet each of diamond and rotary drilling at 
the Dayton iron prospect. A small tonnage of gold ore from the 
Summit group of claims in the Yerington district was amalgamated 
to recover gold and silver. The producer completed considerable 
exploratory work on the claims and stockpiled about 300 tons of 
development rock. 


_ Diatomite mined by Aquafil Co. Division, Kohl Enterprises, Inc., 
in Churchill County was processed in the producer’s Fernley plant, 
and the prepared products were sold to out-of-State chemical com- 
panies. More than 10,000 tons of sand and gravel was prepared and 
used by State highway crews for road maintenance. Sand and gravel 
for Mer. and road construction was produced by several operators 
along the Carson River, some of whom utilized old placer tailings 
near Dayton. Stone prepared for use as rubble and roofing granules 
was produced by Seaforth-Nevada Corp. near Stewart. Fuller’s 
earth from stockpiles at the Jupiter pit near Weeks was shipped by 
Industrial Minerals & Chemical Co. to one of its California plants and 
prepared for feed pellets and various other uses. 

Mineral.—Except for a token shipment of ore from the Nevada 
Rand gold Porn a few miles north of Hawthorne, all gold, silver, 
copper, lead, and zinc production was recovered from silver and anti- 
monial lead ores of the Candelaria district. Argentum Mining Co. 
leached silver ores from its Lucky Hill, Mt. Diablo, and Northern 
Belle mines and produced bullion. Bullion and antimonial lead ore 
from the New Potosi mine were shipped to a California smelter. At 
the New Potosi an appreciable amount of exploration and develop- 
ment work was done and about 650 tons of development rock was 
stockpiled. At the Copper Chief copper prospect a few miles east of 
Mina, churn drilling was done as a part of an exploration program. 


The Columbus (Noquez) barite mine near Candelaria was worked 
in 1960, and the crude mineral was shipped to the producer’s plant 
at Terminal Island, Calif. The mine was worked by both open-pit 
and underground methods and development during the year 1n- 
cluded shaft sinking and drifting. Except for the sand and gravel 
produced by State highway crews for road maintenance in the county, 
all pit-run and prepared sand and gravel produced was consumed in 
the highway project on the west side of Walker Lake between Babbitt 
and Schurz. This project required a ag panned 20,000 tons of 
these materials in 1960. Sonora Marb e Aggregate Co. quarried 
marble at a deposit near Luning and used the material for terrazzo. 
Argentum Mining Co. began constructing a lime plant near its ore 
leaching operation to supply lime for that operation. The com- 
pany planned to sell any surplus lime on the open market. Vol- 
canic cinder was produced from a deposit near Mina by Pumco 
Aggregate and was used for lightweight concrete aggregate. 

Nevada Scheelite Division, Kennametal, Inc., operated a tungsten 
carbide plant near Rawhide, utilizing purchased tungsten concen- 
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trates in addition to those previously produced by the company. 
Mercury production was limited to one flask recovered from ore 
retorted at the Reward mino in the Pilot Mountains district. 

Nye.—Magnesite mined in the Gabbs area by Basic, Inc., and Stand- 
ard Slag Co. was converted to caustic-calcined and refractory mag- 
nesias and other products used by the refractories industries and by 
consumers of refractory products. Basic, Inc., upgraded previously 
mined brucite in a heavy-medium plant, and used most of the product 
in its Ohio refractories plant. Basic also placed a 500 ton-a-day 
flotation plant in operation about midyear to upgrade magnesite. 
Standard Slag Co. mined a relatively small tonnage of iron ore from 
its nearby Iron Mountain property and used the ore as an additive 
in producing deadburned magnesias. The Crowell (Daisy) and Gold 
Spar fluorspar mines produced during 1960. Metallurgical-grade 
fluorspar from the former was consigned to out-of-State consumers. 
The latter was operated by Monolith Cement Co. and the mineral was 
consumed in the producer's California cement plant. Crude barite 
from the Jumbo mine east of Tonopah was sold to a southern Nevada 
contractor for concrete aggregate used in special shielding. Barite 
mined at the Summit Creek deposit north of Tonopah was custom 
ground at Laws, Calif. 

Sand and gravel was produced by crews of Nye County and the 
Nevada Highway Department and by a contractor for the Atomic 
Energy Commission. Over 74,000 tons of gravel was prepared for 
use in the highway project east of Warm Springs before winter 
weather shut down construction work. Western Silica Co. produced 
several hundred tons of opalite for silica flour at its Snowwhite opera- 
tion southeast of Goldfield near the Esmeralda County line. Ship- 
ments of bentonitic clay were made from the New Discovery mine 
near Beatty to California for use in pharmaceuticals and underground 
workings were being developed during the year. Volcanic cinder was 
dug near Lathrop Wells by Cind R Lite Co. and trucked to the pro- 
ducer’s cinder block plant in Las Vegas. 

The oil wells of Shell Oil Co. at Eagle Springs yielded the entire 
crude petroleum output in the State. At yearend the company had 
not completed another well that had been begun in September in the 
area, 

Five mercury properties were active in the county during 1960, but 
only the Horse Canyon mine near Manhattan yielded more than 100 
flasks. Considerable exploration and development work was done 
at this mine, including shaft sinking and diamond drilling. At the 
Redbird mercury property in the Belmont district, development con- 
sisted of tunnels and raises. About. 10,000 cubic yards of waste was 
stripped from the Ione mercury ore body in the Union district. Some 
shaft sinking and trenching were reported at the Jack Pot mine in 
the same district, but no ore was treated. At the A&B mine in the 
T'ybo district, 50 feet of shaft was sunk, and 150 feet of drilling was 
completed. A part of the relatively small mercury yield was re- 
covered in processing development rock. 

Cleanup operations at the Round Mountain placer mine and silver 
ore trucked from the Tonopah King mine yielded virtually all the 
gold and silver produced in the county. Small quantities of gold and 
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silver were recovered by amalgamation from bench gravels worked 
by drift methods near Manhattan, and from gold ore of the Crown 
Point gold property. Late in the year the Tybo lead-zinc mine 
(Tybo district) was sold to the Carson Land and Development Co., 
Modesto, Calif. Two operators in the Paradise Peak area worked 
tungsten properties and produced concentrates. One producer shipped 
to the Mineral County tungsten carbide plant ; the other stockpiled all 
concentrate produced. 

Ormsby.—Reno Ready-Mix Concrete Co. produced volcanic cinder 
from the leased Carson City Cinder Lite deposit near the Carson City 
airport and prepared the material for use as lightweight aggregate. 
Sand and gravel obtained from deposits along the Carson River and 
Clear Creek was prepared for use as concrete aggregate by local pro- 
ducers. A contractor for the Nevada Highway Department produced 
more than 95,000 tons of pit-run and prepared sand and gravel for re- 
surfacing Highway 50 south of Carson City. Highway department 
crews produced sand and gravel to meet State road maintenance re- 
quirements in the county. 

Pershing.—The Mineral Basin district was the center of iron ore 
production and output was 5 percent greater than in 1959. Five 
Siro at 7 open-pit mines and prospects mined nearly 195,000 tons 
of direct ship ing grade ore, much of which was consigned to foreign 
iron and steel plants. Dodge Construction Co. was the major pro- 
ducer; its operations were at the Section 29 (Thomas) mine and 
Iron Horse (Ford Prospect) group. All ore that was shipped by 
this operator was exported. Nevada Iron Ore Co., Inc., worked the 
S.P. (Thomas) lease; the Segerstrom-Heizer property was mined by 
a contractor; Consolidated Minerals Corp. produced iron ore at the 
Section 16 mine; and W. M. Fisk mined from the Phoenix group and 
"x Iron Mass prospect. Total shipments were 9 percent above 1959 

gures. 

À new deposit of filter-grade diatomite was developed by Eagle- 
Picher Co. in the Trinity Mountain area to supplement production 
from the Tunnel Hill mine west of Lovelock. The material was 
processed in the company plant at Colado and was sold for a wide 
variety of industria] uses. United States Gypsum Co. mined crude 
Fypsum at its Empire quarry near Gerlach at the Washoe County line. 

he crude mineral was moved by overhead tram to the Empire mill 
and board plant across the county line. Sand and gravel was produced 
and prepared by crews of Pershing County and the Nevada Highway 
Department for road maintenance and repair. Crude perlite was 
produced at the Pear] Hill quarry northwest of Lovelock, crushed and 
sized at the Kodak plant, and shipped to the producer’s expansion 
plant at Empire, Washoe County. 

Only two mercury properties were active. Most of the recovered 
metal was produced in in development ore mined at the 
Freckles (Roman) mine in the Table Mountain area. The remainder 
was retorted from cinnabar ore of the Hard Luck mine in the Antelope 
district. Two operators used a nonfloating washing plant and a third 
used small-scale hand methods to recover gold and silver from stream 
gravels in the Willow Creek area. Ancient river bed and bench gravels 
were washed by individuals in the Rabbit Hole and Placerites dis- 
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tricts to recover relatively small quantities of gold and silver. Lead 
ore from the Keystone mine in Mill Canyon, silver ore and dump 
materials from two mines in the Rochester area, and silver ore from 
the Silver Reef mine in the Seven Troughs district contained recover- 
able gold, silver, lead, and zinc. Gold ore from the Portland Exten- 
sion mine in the latter district and the Green Gold prospect in the 
Table Mountain district were sources of relatively small quantities of 
gold and silver. 

Storey.—A substantial percentage of Nevada's total diatomite pro- 
duction was mined at the Eagle-Picher Co. Celatom po mine a 
few miles east of Clark Station. The crude material was crushed, 
dried, calcined, and classified in the company plant at Clark Station. 
The plant products were shipped to consumers in the United States 
and Canada for use in insulation, as an abrasive and filler, and in a 
variety of other applications. A comparatively small tonnage of sand 
was produced in the county for road maintenance by crews of the 
Nevada Highway Department. 

Production of gold and silver was limited to the quantities recovered 
by amalgamation from ore mined at the site of the old Fisher mine 
and mill at Virginia City. 

Washoe.—More than 1 million tons of sand and gravel was produced 
in the county for building and highway construction. A substantial 
percentage of the total output was produced and prepared at com- 
mercial plants along the Truckee River near Reno. The Steamboat 
Spring area yielded a modest quantity of sand and gravel and crews 
of the State and county road agencies produced sand and gravel at 
various places for their own use. Calcareous mar] was quarried at the 
Double Check Products deposit 5 miles east of Flanigan and was used 
in preparing poultry and livestock feed. Pacific Fertilizer Co. did 
some exploration and maintenance work at its marl deposit near Pyra- 
mid, but no shipments were made. A small tonnage of miscellaneous 
stone was produced by a contractor for State highway use as riprap. 
Reno Press Brick Co. mined clays at its Faith and Geiger pits near 
Steamboat Springs and at the Revelation pit near Sparks; it used the 
materials for making brick and other clay products in its Reno plant. 
The United States Gy sum Co. processed crude gypsum from its 
nearby quarry in a mi ai board plant at Empire and operated an 
adjacent expanding plant on crude perlite from its quarry near Love- 
lock, Pershing County. 

Two Rod mines operated intermittently in the Olinghouse district, 
the Sunbeam and the Renegade. Gold and Silver were recovered from 
ores of both mines by amalgamation. Exploration work at the Bi 
Ledge and North View groups of claims in the Peavine district yield 
about 300 tons of development rock that was stockpiled. 

White Pine.— Virtually all the recoverable copper produced in White 
Pine County came from ores mined in the Robinson district by Ken- 
necott Copper Corp. Copper ore mined from the Liberty pit was proc- 
essed in the company’s McGill concentrator and smelter together with 
previously mined ore from the Veteran and Tripp pits. These ores 
were the source of byproduct molybdenum concentrate that was re- 
covered by flotation in the McGill concentrator and represented the 
entire molybdenum production in the State. Copper ores that were 
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produced at the Kansas mine, Aurum district, and the Sunnyside 
mine, Robinson district, together with material collected in cleanup 
at various small copper properties were shipped to a Utah smelter. 
Copper precipitates produced in cleanup at the Vanderbilt leaching 
plant were sold to the McGill smelter. Some diamond drilling was 
done at the Kansas mine as part of an exploration program, and an 
extensive drilling program for copper ore was conducted by the Bear 
Creek Mining Co., subsidiary of Kennecott Copper Corp., in the Lane 
City area. A very high percentage of the gold and silver credited to 
the county was recovered as a byproduct in treating copper ores of 
the Robinson district. However, lead ores of the Belmont, Hamilton, 
and Rocco Homestake mines, and zinc ore from the Willard mine 
Robinson district, contained modest quantities of recoverable gold 
and silver together with some copper, lead, and zinc. The Mammoth 
mine in the Robinson district also yielded gold and silver, and the 
operator completed some tunneling, drifting, and shaft sinking during 
the year. Ore produced during exploration at the Belmont mine was 
stockpiled; some was shipped in 1960. The dust problem at the tail- 
ings area of the McGill concentrator was noticeably reduced through 
planned planting of rye grass, alfalfa, clover, and wheat. The Ana- 
conda Company took an option on 103 lode claims in the Mount 
Washington area and on the Jeppson claims to the north. The former 
are the property of Mt. Wheeler Mines Co. and were explored pre- 
viously for beryllium minerals by Beryllium Resources, Inc. Ana- 
conda planned to continue the exploration. Some of the previously 
produced and stockpiled tungsten concentrate at the Minerva mine 
near Shoshone was shipped to the Nevada Scheelite tungsten carbide 
plant in Mineral County. 

Kennecott Copper Corp. quarried high calcium limestone near 
McGill and produced hydrated lime for use in its nearby concentrator 
and smelter. The equipment used included 13 coke-fired shaft type 
kilns and a batch hydrator. Some of the limestone was consumed as 
metallurgical flux, concrete aggregate, and railroad ballast. Quartz- 
ite from the Star Dust quarry north of Baker was shipped to Utah 
and California for use as flagging and building stone. Crews and 
contractors for White Pine County and the Lehman Caves National 
Monument produced sand and gravel used by these agencies in struc- 
tures, and road construction and repair. Maintenance crews of the 
Nevada Highway Department produced sand and gravel for their 
own needs at various places in the county. Fire clay dug from the 
McDonough clay beds near East Ely, was sold to Kennecott Copper 
Co., for use in its McGill copper smelter. 

The Merrimac antimony claims were worked by open-pit methods, 
and a few tons of ore was shipped to a Utah smelter. The operator 
was paid for the contained gold, silver, copper, lead, and zinc, but no 
antimony was recovered. Late in the year the producer furnaced 
some stockpiled ore and recovered a comparatively high grade anti- 
mony oxide, which was shipped to a California buyer for use as a 


paint pigment. 
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The Mineral Industry of New Hampshire 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the Now Hampshire State Planning and Development Commission. 


By Stanley A. Feitler * and Mary E. Otte ? 
4e 

E VALUE of New Hampshire mineral production reached a 
new high of $5.3 million in 1960, an increase of 12 percent over 
1959. Increased tonnage and value of construction materials, 
principally for highways, offset the drop in quantity and value of 
sheet mica sold. Mineral production was reported from every county. 
Legislation and Government Programs.—State and cooperative State- 
and-Federal highway construction continued during 1960. These 
highway programs and the continued purchase of strategic minerals 
for the Federal stockpile were the main reasons for the high mineral 
production. Strategic-quality mica (hand-cobbed and full-trimmed) 
produced in New Hampshire was purchased by General Services 
Administration (GSA) at its Franklin, N.H., Spruce Pine, N.C., 
and Custer, S. Dak. depots. All the State's beryl was sold to GSA 

at the Franklin, N.H. depot. 


TABLE 1.—Mineral production in New Hampshire * 


Beryllium concentrate........ short tons, gross weight.. 14 $8 
A A E E noe O25: 27, 269 27 
Gem Stones. ecc ecoceceu ires couwecv oe ct ceeuess (2) 15 
ica: 
A noi cass sab IR pounds.. 80, 065 904 
slo g:] v MC PEDRO NS short tons.. 415 14 
2. MEME MPO IIO ORT Ose 23 (3) 
Band and gravel.................. thousand short tons.. 6, 621 3, 687 
Loir OPEM PR short tons 104, 105 694 
Value of items that cannot be disclosed: Feldspar and 
values indicated by footnote 3........................]............] T66 |.........-.. 68 
Total New Hampshire...........................]............] | 4722 |............ 5,317 


! Production as measured by mine shipments, sales, or marketable production (including consumption 
by prod wets). 

3 Weizht not recorded. 

3 Figure withheld to avoid disclosing individual company confidential data. 


1 Commodity-industry analyst, Bureau of Mines, Pittsburgh, Pa. 
2 Statistical clerk, Bureau of Mines, Pittsburgh, Pa. 
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MILLION DOLLARS 
5.5 


1930 1935 1940 1945 1950 1955 1960 
FIGURE 1.—Total value of mineral production in New Hampshire, 1930-60. 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Clays.—Production of miscellaneous clay for use in the manufacture 
of building brick was 4 percent greater than in 1959. Three brick- 
yards operating in Rockingham and Grafton Counties produced about 
11 million building brick. 
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_ Feldspar.— Tonnage and value of potash feldspar production con- 
tinued to decrease because competition of imported ceramic products 
caused reduced consumption by the U.S. ceramic industry. 

Although nepheline syenite imports from Canada had not made 
serious inroads into the potash feldspar market, they had increased 
competition among domestic producers for that part of the feldspar 
market that had not been taken over by nepheline syenite. The value 
of finely ground potash feldspar in 1960 was more than $0.50 lower 

r ton than in 1959. Total sales were lower than in 1959, as the 

ecrease in sales for pottery and tile exceeded the increase in sales 
for sanitary ware and insulators. The principal markets for ground 
feldspar from New Hampshire were New York, Massachusetts, New 
Jersey, and Connecticut. 

Gem Stones.—The value of recovered gem stones and mineral speci- 
mens increased during 1960. Gem and mineral dealers acquired mate- 
rial produced as a byproduct of mica and feldspar mining, but most 
of the value was in specimens obtained by amateur collectors, prin- 
rd in Grafton, Carroll, Cheshire and Sullivan Counties. Fine, 
euhedral, smoky quartz crystals were recovered from vugs in granite 
at the Red Stone quarry near Conway (Carroll County). 

Mica.—The value of sheet mica production, although 20 percent be- 
low 1959, was the second highest on record. Most of the value was 
in strategic-quality sheet mica which was sold to the Government 
at the GSA depots at Franklin, N.H., Spruce Pine, N.C., and Custer, 
S. Dak. Both quantity and value of full-trimmed mica were down 
more than 60 percent compared with 1959; the average price per pound 
dropped from $16.22 in 1959 to $14.18. The quantity of hand-cobbed 
mica dropped 22 percent, but the value increased 32 percent. This 
change was caused by wide use in 1960 of a 1958 regulation affectin 
the purchase of hand-cobbed mica by GSA. Previously, mica sol 
as hand-cobbed was purchased by GSA on a basis of quality and 
quantity at a maximum price of $600 per ton. The seller might 
receive less than $600 if the mica, after trimming, was not up to 
ae it quality and quantity. 

he new regulation gave the buyer the option, after the mica was 
trimmed by GSA, to pay a fixed charge per pound for trimming 
labor and sell the mica as full trimmed. Under the new regulation 
it was to the seller’s advantage to deliver the highest possible qualit 
of hand-cobbed mica to the GSA depot. Careful sorting of hand- 
cobbed mica before delivery to GSA was largely responsible for the 
decrease in quantity of hand-cobbed mica. More producers found it 
profitable to sell high-quality mica as hand-cobbed under the new 
regulation. Hand-cobbed mica sold in 1960 had an average value 
of $0.50 per pound as compared with $0.30 in 1959. Slightly less 
scrap and. more punch and washer mica were sold to industry than 
in 1959. Most of the mica was produced in Grafton and Cheshire 
Counties, although small quantities were reported from Merrimack 
and Sullivan Counties. The Keyes, Palermo, Ruggles, and Hoyt Hill 
mines were the principal mica producers in Grafton County, but 19 
other mines also contributed to the total. The Big mine was the 
leading producer in Cheshire County, where mica was recovered 
from 12 mines during 1960. Three mica mines were worked in Mer- 
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rimack County and one in Sullivan County. Production of wet- 
ground mica was lower than in 1959, but the average price per ton 
was higher. Mica ground to 325-mesh was used in paint and wall- 
aper, whereas coarser material (160-mesh) was used as a mold 
ubricant in the manufacture of rubber goods. Three quarters of 
the crude scrap mica used for grinding was imported from India; 
the rest was of domestic origin. 

Peat.—A small quantity of humus peat for use as a soil conditioner 
was produced in Belknap County. 

Sand and Gravel.—Production of sand and gravel increased for the 
sixth consecutive year, and sand and gravel continued to be the State’s 
leading mineral commodity. Output of sand and gravel for building 
and paving by comical OR aie in 1960 was virtually the same 
as in 1959, A large increase was reported for commercially produced 
sand and gravel sold for fill and miscellaneous uses. A small quantity 
of sand was sold for use as engine sand and as a filter medium, and 
more than 4,000 tons of gravel was sold for railroad ballast. Non- 
commercial output of sand and gravel for highway construction was 
higher by 20 percent in tonnage and more than 40 percent in value. 

Merrimack, Grafton, and Cheshire Counties led the State in total 
tonnage; commercial and Government-and-contractor production was 
reported for all counties. As in 1959, 71 percent of commercial and 
3 percent of non-commercial tonnage was washed, screened, or other- 
wise prepared. The only sand and gravel shipped by rail was used 
for railroad ballast. The Manchester Highway Department in Hills- 
boro County and the Concord Commissioner of Public Works in 
Merrimack County reported production of sand and gravel for high- 
way construction and maintenance by their crews. 

Commercial sand and gravel operations employed 106 production 
workers for 200,000 man-hours during the year, with a productivity 
rate of 10 tons per man-hour. 


TABLE 2.—Sand and gravel, and stone production by Government-and-contractor 
operations, by counties 


(Short tons) 
Sand and gravel Stone 
County 
1959 1960 1959 1960 
Belknan. AI A PR 139, 473 102, 539 l...a 1,920 
CONTRO A ee ie cal mee HERR ar th te Sida 355, 693 105.547 AAA, A 
A ok de cue gh Gomme sree ec 429, 931 302.023 |.......... 4,444 
Ao A E Geen Poh aehs NX E 414. 804 243, 483 270 oos 
CITATEON o eee et A reed ead T re TH 289, 758 518, 844 206 12, SSO 
ISP 62r incon lt e ee A RN 307, 867 367, 181 375 1.027 
Merrimack.......... we oT RAN RES APA 812. 583 1, 007, 533 1,914 11,353 
Rockineham..... nOD PEN 267. 679 250, 538 |........-. 206 
e e a IN AN 205, 912 131,453 Y PA A 
O A A NA IS 160, 349 448, 432 8, 250 223 
Total AP AS 3, 384,149 | 3,477, 623 11, 024 33, 051 


Stone.—Stone production increased 27 percent in tonnage and 92 
percent in value over 1959. Dimension granite accounted for most 
of the value of output by the stone industry in the State, although 
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the tonnage was small. The John Swenson Granite Co., Inc., pro- 
duced dressed architectural stone, curbing, and a small quantity of 
riprap from granite quarried at its Swenson Gray quarry near Con- 
cord. Rough blocks were freed on three sides by flame cutting and 
broken loose from the floor by light blasting. Crude granite from 
the nearby Gray quarry, as well as pink and green granite from 
Swenson Co. quarries in southern Maine, was dressed at the company’s 
stone plant in Concord. 

The New Hampshire Department of Public Works and Highways 
reported production of noncommercial granite from all counties ex- 
cept Carroll and Strafford. The quantity produced in 1960 was about 
the same as that reported in 1958 but represented a large increase 
over 1959, 

Miscellaneous stone mined by the Iafolla Crushed Stone Co., Ports- 
mouth, was prepared and sold for use in concrete, highway construc- 
tion, and riprap. 


METALS 


Beryllium.—The quantity of hand-cobbed beryl recovered from 
mines in New Hampshire was lower in 1960 than in 1959. Beryl sold 
at the GSA Purchase Depot at Franklin had an average value of 27.7 
cents per pound and an average grade of 11.2 percent beryllium oxide. 
Grafton was the leading county with six mines producing 91 percent 
of the State total. Production was reported from three mines in 
oe County and one mine each in Merrimack and Rockingham 

ounties. 


REVIEW BY COUNTIES 


Belknap.—Tilton Sand & Gravel, Inc., Tilton, produced buildin 
and paving sand and gravel, sand for fill, and miscellaneous gravel. 

Perkins Peat Bog recovered humus peat near Barnstead and sold 
the material in bulk form. 

Carroll Paving sand and gravel was produced near Conway by 
Alvan J. Coleman. 

Topaz, quartz crystals, and other gem and mineral specimens were 
recovered near North Conway and on Hurricane and Daldface 
Mountains. 

Cheshire.— Paving sand and gravel, and gravel for fill was produced 
by Cold River Sand & Gravel Corp. near North Walpole. Keene 
Sand & Gravel, Inc., Swanzey, produced sand and gravel, mainly 
for building and paving, and a quantity of gravel for use as fill. 

Cheshire County continued to rank second in sheet mica produc- 
tion, although quantity and value decreased 30 and 37 percent, re- 
spectively. Twelve producers recovered full-trim, hand-cobbed, and 
some scrap mica from mines near Alstead, Gilsum, Alexandria, 
Grafton, Orange, and Danbury. Most. of the mica was sold to the 
Government through the GSA purchase depot at Franklin, but some 
= shipped to the Spruce Pine, N.C., and Custer, S. Dak., purchase 

enots. 

Despite a continued decline in the quantity and value of feldspar 
production in 1960, Cheshire County remained the leading source for 
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TABLE 3.—Value of mineral production in New Hampshire, by counties 


County 1959 1960 Minerals produced in 1960, in order of value 
Belknap................ (1) (1) Sand and gravel, stone, peat. 
CatTOll ua ce eror $128, 579 $83,020 | Sand and gravel, gem stones. 
Cheshire................ 848, 032 709, 442 pave And gravel, mica, feldspar, gem stones, stone, 
eryl. 
(C008. Locos coset esses 153, 928 177,713 | Sand and gravel, stone. 
o 206.02. 1,148,080 | 1,226,395 | Mica, sand and gravel, clays, stone, feldspar, beryllium, 
gem stones. 
Hillsboro. .............. (1) (1) Sand and gravel, stone. 
Merrimack............. : 1, 374, 698 | Sand and gravel, stone, mica, beryllium. 
Rockingham............ l 323, 641 | Sand and gravel, stone, clays, beryllium. 
trafford................ (1) (1) Sand and gravel. 

Bullivan................ 163, 331 222.389 | Sand and gravel, gem stones, stone, mica. 
Undistributed 2......... 32,279,855 | 1,199, 609 

Total............. 4, 722, 000 5, 317, 000 


1 Figure withheld to avoid disclosing individual company confidentia! data. 

3 Includes value of beryllium, gem stones, mica, and sand and gravel not assigned to specific counties 
and value indicated by footnote 1. 

3 Revised figure. 


this material in the State. Golding Keene Co. recovered crude potash 
feldspar from the Colony mine near Alstead. The material was 
ground at the local company-owned grinding mill for use chiefly 
in pottery, floor tile, sanitary ware, and insulators. The Golding 
Keene Co. Kidder mine near Alstead was idle during the year. Foote 
Mineral Co. discontinued production of ground feldspar in its mill 
at Cold River early in 1960. During most of the year the mill was 
used to grind imported petalite (lithium aluminum silicate) for use 
in ceramics. 

Green tourmaline, aquamarine, beryl, quartz crystals, and fluorite 
gem and mineral specimens were recovered, mainly near Alstead and 

ilsum. 

The quantity and value of beryl output decreased, with two mines 
operating during the year compared with three in 1959. Both pro- 
ducers sold their output to GSA. 

Coos.— Building, paving, and fill sand and gravel, and gravel for 
use as railroad ballast were produced in the county. Pits were oper- 
ated during 1960 by Lessard Sand & Gravel Co. (Gorham), Fred 
Corrigan Randolph), and Clyde B. Gray and Maine Central Rail- 
road Co., both near Colebrook. 

Grafton. Grafton County ranked second in value of mineral pro- 
duction in the State. The county continued to lead in sheet mica 
production despite declines of 32 percent and 14 percent in quantity 
and value, respectively. Twenty-five mica producers operated 23 
mines during the year, mainly near Groton, Grafton, and Orange. 
All hand-cobbed and full-trim sheet mica was sold to the Govern- 
ment in 1960. The average price was $13.01 per pound of full trim, 
including hand cobbed converted to full trim, compared with $10.37 
per pound in 1959. Some scrap mica was also produced. The Ruggles 
mine near Grafton Center was sold by Whitehall Co., Inc., to A. S. 
Wahlstrom and mined for mica by Ruggles Mining Co. 

Commercial sand and gravel production was reported near Cam 
ton, Littleton, and West Lebanon. The material was used mainly 
for building and paving. 
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Densmore Brick Co., Lebanon, mined and processed miscellaneous 

clay for manufacturing building brick. 

stockpile of crude potash-soda feldspar was sold by Ruggles 
Mining Co., Grafton, to the Golding Keene Co. and shipped to the 
latter company’s grinding plant at Alstead (Cheshire County) for 
processing. 

Grafton remained the leading beryl producing county, despite a 
decline in production and value, with sıx active producers in 1960, 
compared with five in 1959. Hand-cobbed beryl containing an aver- 
age of 11.2 percent beryllium oxide was recovered from mines near 
Wentworth, Grafton, and North Groton. The entire output was 
sold to GSA at Franklin. 

Gem and mineral enthusiasts were active during the year search- 
ing waste dumps and outcrops of the many pegmatites. Among the 
large variety of mineral specimens collected were clevelandite, aqua- 
marine, perthite, torbernite, autunite, and gummite. 

Hillsboro.—Commercial sand and gravel, used chiefly for buildin 
and paving, was produced by four operators near Manchester an 
Peterborough. 

Merrimack.—Manchester Sand, Gravel & Cement Co., Inc., Hooksett, 
reported output of building and paving sand and gravel and engine 
sand. Frank Palazzi & Sons, Inc., produced sand and gravel for 
use as fill material. 

The John Swenson Granite Co., Inc., Concord, quarried granite 
and produced dressed architectural stone and curbing. The company 
also sold granite for riprap. 

The quantity and value of sleet mica produced in the county was 
higher as the number of producers increased from three in 1959 to 
five in 1960. The Brownell Prospect and Danbury mines (both near 
Danbury) and the North Star mine near Wilmot were active during 
the year. Wilbur L. Brownell recovered limited quantities of hand- 
cobbed and full-trim sheet mica and beryl at the Brownell Prospect 
mine near Danbury. All mica and beryl were purchased by the 
Government. 

Rockingham.—Structural sand and gravel and fill gravel were pro- 
duced near Exeter by L. Chester and Clayton W. Simpson. 

Iafolla Crushed Stone Co., Portsmouth, quarried and prepared 
miscellaneous stone for riprap, concrete aggregate, and roadstone. 

Miscellaneous clay, used for manufacturing building brick, was 
recovered from open pits by Eno Bros. Brick Co., Exeter, and W. S. 
Goodrich, Inc., Epping. 

Beryl was recovered from the Chandler mine near Raymond by 
Albert F. Cebula and sold to GSA. 

Strafford.—Structural sand and gravel and fill gravel were recovered 
commercially near Dover and Durham. 

Sullivan.—Unprocessed sand and gravel for paving material was 
recovered near Grantham. 

Hand-cobbed mica was recovered at the Sargeant mine near Clare- 
mont and sold to GSA. 

Amateurs and dealers recovered gem and mineral specimens, prin- 
cipally from pegmatites. 
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The Mineral Industry of New Jersey 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the New Jersey Division of Planning and Development, Bureau of Geology and 


Topography. 
By Joseph Krickich* and Stanley A. Feitler * 
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INERAL production in New Jersey in 1960 was valued at $56.4 
million—5 percent below 1959. The decline was attributed 
mainly to decreased shipments of iron ore, the State’s third- 

ranking mineral commodity, although demand was less for most other 

minerals, The values of stone and sand and gravel, however, were 

greater than in 1959. 


TABLE 1.—Mineral production in New Jersey! 


1959 1960 
Mineral 
Quantity Valuo Quantity Value 
(thousands) (thousands) 
A AAA ees ONE thousand short tons. - 700 $1, 895 664 $1, 597 
Gen SNCS A A A IO eee (2) 6 (3) 7 
Pest A scence ICA short tons... 28, 300 278 25, 100 192 
Sand and gravel ................. thousand short tons. . 11, 033 18, 620 11, 594 19, 511 
BONG AAA A AS do.... 10, 079 2,133 10, 202 22, 814 
Value of items that cannot be disclosed: Iron ore, lime, 
manganiferous residuum, magnesium compounds, 
mar] (greensand) and uranium (1960). xcludes 
limestone and oystershell used in manufacturing lime.|............ 16, 547 |............ 12, 288 
Total, New JET a nce CE dE 59, 479 |...........- 56, 409 


1 Production as mcasured by mine shipments, sales, or marketable production (including consumption 
by proar) ; 
2 Weight not recorded. 


Trends and Development.—Exploration and testing of ilmenite-bear- 
ing sands in Ocean County continued during the year. Glidden Co. 
began planning a concentrating plant; production of ilmenite con- 
centrate was expected to begin in 1962. Minnesota Mining & Manu- 
facturing Co., broke ground for a large integrated roofing granule 
plant near Belle Mead in Somerset County. The first shipment of 
uranium ore from New Jersey was made from a mine in Sussex 
County. Iron ore production was at low ebb with only two mines 
active. Output of beryllium oxide ceramic materials in Passaic 
County increased and research was expanded. 


1 Commodity-industry analyst, Bureau of Mines, Pittsburgh, Pa. 
671 
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FIGURE 1.—Total value of mineral production in New Jersey, 1933—60. 


New Jersey continued as an important center for processing con- 
centrates of rare-earth minerals into a wide variety of alloys and pure 
elements. Production of tungsten and molybdenum began at the re- 
cently completed metallur cal: lant of Wah Chang Corp., in Bergen 
County. Air Reduction Co., Inc., completed a new laboratory for 
O and pilot-scale testing of fuels and oxidizers in Gloucester 

ounty. 

Employment and Injuries.— Preliminary data for the mineral industry 
in the State indicated that total man-hours worked increased 3 percent 
compared with 1959 and was attributed to increased employment at 
smelters. Employment (excluding office workers) declined in all 
other categories and are shown in table 2. Injury experience im- 
proved substantially over 1959. Although the number of fatalities 
(2) remained the same, total nonfatal injuries dropped sharply. The 
biggest improvement was in the stone industry, where nonfatal 
injuries dropped from 106 in 1959 to 59 in 1960. 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Clays.— Production of fire clay was the same as in 1959, but the out- 
put of miscellaneous clay was less, resulting in a 5-percent decrease 
in total clay output. Miscellaneous clay supplied most of the tonna 
but fire clay had a greater total value. Building brick, lightweight 


aggregate, and vege! clay products were manufactured from the 
miscellaneous clay. The largest volume of fire clay, produced in Mid- 


THE MINERAL INDUSTRY OF NEW JERSEY 673 


TABLE 3.—Employment and injuries in the mineral industries 


Injuries 


Per 
Fatal | Nonfatal| million 
man- 
hours 


Industry 


Sand and gravel.................... 


—— | — |—————— |——M | —— | —— 
M—AA———— B | I————— M |I————É—ÉÁ—ÓÁ— | L——————M— | ÓÀ— | ——— 


1960: 3 
Sand and gravel..................... 
uarries and mills.................. 
onmetal mines !................... 
Metal mines and mills.............. 
Coke ovens and smelters............ 


3 Includes clay and greensand marl. 
2 Preliminary figures. 


dlesex, Cumberland, and Camden Counties, was used for firebrick and 
block and in foundries and steel works. Moderate quantities of fire 
clay were used in fire clay mortar, linoleum and oil cloth, kiln furni- 
ture, heavy clay products and architectural terra cotta. Clay com- 
panies employed 56 miners at 23 pits for a total of 67,000 hours and 
reported 4 lost-time injuries during 1960. Productivity, in terms of 
clay recovered by pit employees, was 9.9 tons per man-hour. 

Gem Stones.—Gem and mineral societies as well as many individual 
collectors obtained mineral specimens from various localities. Mine 
dumps at Franklin (Sussex County) continued to be the most pro- 
ductive area and yielded a large quantity and variety of mineral 
specimens, 

Gypsum.—Crude sum from out-of-State mines was calcined at 
puts in Bergen, Burlington, and Essex Counties for use in manu- 

acturing plaster, lath, sheathing, and wallboard. Barrett Division, 
Allied Chemical Corp. began production at its new automated plant 
in Bergen County. The new installation had facilities for unload- 
ing crude gypsum from ocean-going vessels and for calcining and 
manufacturing finished plaster building products. 

Lime.—Both tonnage and value of lime production were 7 percent 
less than in 1959. One company in Sussex County burned lime for 
use in construction, agriculture, and chemical applications. 

Magnesium Compounds.—Total output of magnesium compounds was 
less than in 1959. Magnesia for refractory uses was produced in 
Cape May County from sea water and out-of-State dolomite. Re- 
fined magnesium compounds, manufactured principally from 
purchased magnesium carbonate, were produced in Warren County. 

Marl, Greensand.—Output of greensand marl in Burlington and 
Gloucester Counties was less than in 1959. 'The greensand was sold 
for use as fertilizer (for its content of available potash) and for use 
in water-softening equipment (for its glauconite content). 
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Perlite.—Crude perlite mined in southwestern States was shipped 
to plants in Middlesex, Passaic, Somerset, and Union Counties, where 
1t was expanded for use in acoustical plaster, ultralightweight con- 
crete, and as a soil conditioner. 

Pigments.—A wide variety of metal-base pigments were manufac- 
tured at nine plants in five counties. Iron oxide pigments were manu- 
factured in Essex, Mercer, and Middlesex Counties; lead pigment, in 
Middlesex County; and zinc pigment, in Middlesex and Bergen Coun- 
ties. One plant each in Camden and Middlesex Counties produced 
titanium dioxide. 

Sand and Gravel.— Both tonnage and value of sand and gravel pro- 
duced were 5 percent greater than in 1959. Demand for commercially 
Masa sand and gravel by the construction industry was higher 

uring the year, but the total value was lower, because of a lower 
average price in 1960. The most important industrial applications 
were sand for molding, glass, and blast sand. The average price in 
these three categories was $3.37 per ton, $0.06 per ton higher than in 
1959. Washed and screened sand also was ied for filtration, engine, 
and fire or furnace applications. 

Ground sand, used Drop by foundries, as a filler and as an 
mererin in glass, was produced in greater quantities than in 1959. 
Other uses for ground sand included abrasive, chemical, pottery, por- 
celain, tile, and metallurgical applications. 

Cumberland County was the principal sand and gravel (2.4 million 
tons valued at $8.2 million) producing county in the State. Next in 
order of output were Morris, Burlington, and Ocean Counties, from 
which 1 million or more tons each was reported. Commercial pro- 
ducers washed and screened 89 percent of the tonnage sold, the same 
percentage as in 1959. Of the material delivered to consumers, 81 
pace was delivered by truck; 14 percent by railroad; and 2 percent 

y waterway. Commercial sand and gravel producers employed 
1,032 men who worked 2,022 hours and produced 5.7 tons of finished 
sand and gravel per man-hour. Construction and maintenance crews 
of the Atlantic County Road Department and the Camden County 
Highway Department produced less sand and gravel than in 1950. 

Stone.—Stone production had a higher total value (40 percent of 
the State total) than any other mineral commodity produced in New 
Jersey in 1960. Tonnage and value increased 1 percent and 3 percent, 
respectively, compared with 1959. Stone used as concrete aggregate 
and roadstone furnished 86 percent of the tonnage and 81 percent of 
the value of all stone produced. 

Basalt (traprock) made up 88 percent of the total stone tonnage and 
82 percent of the value. Principal applications for basalt were as 
concrete aggregate and roadstone but some was also used as riprap, 
railroad ballast, and for miscellaneous purposes. More than three- 
quarters of the basalt was produced in Somerset and Passaic Counties, 
but output also was reported for Bergen, Essex, Hunterdon, Mercer, 
and Union Counties. Limestone. mined only in Sussex County, was 
the second most important stone in terms of value. It was u rin- 
cipally as filler, agstone, concrete aggregate, roadstone, and additive 
in livestock food. Granite, mined at quarries in Morris and Hunter- 
don Counties, was used as concrete aggregate, roadstone, and riprap. 
Oystershell was recovered in Gloucester County, and marble was 
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TABLE 3.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 


Class of operation and use 
Quantity| Value | Quantity] Value 


— e d 


Commercial operations: 
Sand: 
Strüċtuüral RA A A exe ELSE 3, 489 $3, 517 3,783 $3. 694 
POVING. G22 ess A A CA E 2, 108 1, 923 2,116 1,812 
E US tue Anc IA 137 71 1 68 
A A A AS 604 2,377 (1) (1) 
TT RA A tele amada ME eee ee 1,313 3, 06 1, 546 4, 731 
O A dt NN 126 521 131 
Fire OF TUNA iaa aaa (1) (1) 14 35 
Engl A A A O b E. 20 62 21 67 
A aal eR ec O d me 56 146 33 114 
A AA cus Ete ULL eec 432 1, 672 933 4, 092 
Gravel 
MiniCturals AA A EAN 1,742 3,215 1,775 3,016 
A A D eA eM EAE Ed 765 1. 055 1, 093 
Railroad Daast:<caccccc eben eokemesscBzRkaExamessbselutdkdecseclezseezevcs (3) ) 
dc tae se E o aL Dg EE RE E 67 32 133 
Other A elec Useve c opem E 100 129 473 4146 
TOA a ne es a d 10, 962 13, 589 11, 538 19, 493 
govem ma pand contractor operations: 
and: 
e A A nici ere eo Er dad 11 4 2 S 
Poi MO MSN Cert t IN, Mc rt NONIS IRE (*) 3) 
Otho A A a aala 5 2 A, A 
Gravel: 
PAVING sac a 50 23 54 18 
Other A AI oes eee Gera sate 5 2 A E uEE 
Total A A A eh 711 31 56 18 
Grand total. iia sae OU ie Le o iz 11, 033 18, 620 11, 594 19, 511 


! Included with “Other sand” to avoid disclosing individual company confidential data. 
3 Includes ground, other sand, and uses indicated by footnote 1. 

5 Included with “Other gravel” to avoid disclosing individual company confidential data. 
* Includes railroad ballast gravel. 

3 Less than $1,000. 

* Less than 1,000 tons. 


produced in Warren County. Stone producers employed 918 men 
who worked 1,780,000 inan fous and produced 5.3 tons of finished 
stone per man-hour. 

Roofing Granules.—The quantity and value of roofing granules 
from Bergen, Passaic, and Somerset Counties were greater than in 
1959. The average price for natural ( ed granules was $0.49 

er ton higher than in 1959, but artificially colored granules were 
$50.80 per ton lower in average value. Basalt (traprock) was the prin- 
cipal raw material for roofing granules, but some of the artificially 
colored product was made with aplite shipped into the State from 
Virginia. Minnesota Mining & Manufacturing Co. began construct- 
ing an WE done roofing granule plant near Belle Mead (Somerset 
County). Diabase from Sourland Mountain was to be used as raw 
material. 

Sulfur.—Production, as measured by shipments of sulfur recovered 
as a byproduct in the liquid purification of gas, was reported from 
plants in Gloucester, Middlesex, and Union Counties. Output of 
43,000 long tons and value of $1,077,000 represented increases of 26 and 
27 percent, respectively, over 1959. Part of the sulfur was self- 
consumed in chemical processes, and the remainder was sold to sulfuric 
acid manufacturers. 
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Vermiculite.—Plants in Essex and Mercer Counties exfoliated crude 
vermiculite. Part of the crude material was of foreign origin, and 
part was mined in other States. 


METALS 


Base Metals.— Foreign and domestic base metal ores, intermediate 

roducts, and scrap were smelted and refined at a number of plants 
in the State. Copper and precious metals were produced at the smelt- 
ing and refining plant of American Metal Climax, Inc., at Carteret. 
International Smelting & Refining Co., a subsidiary of The Anaconda 
Company, produced copper cathodes and furnace shapes at its Perth 
Amboy plant. Federated Metals Division of American Smelting & 
Refining Co. operated three metallurgical plants. At Perth Amboy, 
primary and scrap metals were refined and processed to produce 
aluminum and magnesium alloys, copper base alloys, and lead prod- 
ucts; at Trenton and Newark, white-metal alloys, zinc die cast, zinc, 
and zinc dust were produced. Casswell, Strauss & Co., Inc. (Se- 
waren), and Revere Smelting & Refining Co. (Newark) produced 
lead, lead alloys, and briquetted copper from secondary metals. The 
State's only base metal mine (zinc), 1n Sussex County, was idle. 

Ferroalloys.—Production of ferroalloys was about the same as in 
1959. Shipments during 1960 were principally ferroalloys of colum- 
bium, titanium, vanadium, tantalum-columbium, and boron. 

Indium.—High Purity Metals, Inc., Hackensack, and Federated 
Metals Division of American Smelting & Refining Co., Perth Amboy, 
produced high-purity indium and other rare and precious metals. 

Iron Ore.—Production of crude ore decreased in 1960 because one 
of the iron ore mines active in 1959 was idle. Two mines (Morris 
County and Warren County) continued to produce magnetite ore 
by shrinkage and sublevel stoping. Crude ore was beneficiated mag- 
netically and shipped principally for conversion to pig iron and steel 
but quantities were sold for use in manufacturing iron powder an 
paint and as aggregate in dense concrete for radioactive shielding. 

Iron and Steel.—John A. Roebling’s Sons, Division of Colorado Fuel 
& Iron Corp., produced open-hearth steel in Burlington County. Cru- 
cible Steel Co. of America produced steel in electric furnaces at its 
mill in Essex County. 

Iron and Steel Scrap.—The principal activity in iron and steel scrap 
centered about Camden, Jersey City, Port Newark, and Trenton. In- 
ventories at the end of the year were slightly below those at the 
beginning of 1960. Shipments for exports were the principal factor in 
maintaining a good level of operation during the year. Exports sup- 
plied more than 60 percent of total shipments from yards. Foreign 
consumption was principally of No. 1 heavy melting steel; other 
grades for the export market in decreasing order of tonnage were 
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No. 2 heavy melting steel, No. 2 and all other bundles, and No. 1 elec- 
tric furnace bundles. Grades in demand for domestic consumption 
in decreasing order of tonnage were No. 2 and all other bundles, No. 
1 envy melting steel, No. 2 heavy melting steel, and cast-iron scrap 
other than borings. 

Rare-Earth Metals.—Separated rare-earth metals, misch metal, fer- 
rocerium, and other compounds of rare-earth elements were produced 
in Bergen, Essex, and Passaic Counties. Continued research on proc- 
essing methods made more of the rare-earth elements available in 
high-purity form. 

itanium.—Glidden Co. completed pilot-plant work to test recovery 
of ilmenite and other heavy minerals during the year. Most of the 
exploratory drilling at the company-owned deposit also was com- 
pleted. Engineering and design of the concentration plant to be 
erected in Jackson Township, Ocean County, was well underway. 
In addition to producing ilmenite concentrate, the company planned 
to recover byproduct sand and gravel and associated heavy minerals, 
including zircon. American Smelting & Refining Co. and American 
Cyanamid Co. continued to hold other tracts of land containing ti- 
tanium-bearing sand deposits. 

Uranium.—A quantity of uranium ore mined in Sussex County was 
delivered at Salt Lake City, Utah, for processing. This was the first 
recorded production of uranium ore in the State although specimens 
containing uranium minerals had been collected over a period of 

ears. 
d MINERAL FUELS 


Coke and Coal Chemicals.—K oppers Co., Inc. (Hudson us , Oper- 
ated a merchant plant having an annual capacity of 1.1 million tons 
of coke. Quantities of monoammonium phosphate, crude coal tar, 
crude light oil, intermediate light oil, and naphthalene (under 74? 
C.) were recovered as byproducts. 

Peat.—Both quantity and value of peat recovered were less than 
in 1959. The output, from bogs in Somerset, Sussex, and Warren 
Counties was sold principally in bulk for use as a soil conditioner. 

Petroleum.—Seven refineries operated in two general areas, both 
accessible to tidewater; five plants were in the New York area 
(Middlesex, Union, and Hudson Counties) ; and two, near Philadel- 
phia (Gloucester County). Total daily operating capacity of the 
active plants was 513,000 barrels of crude oil and 147,100 barrels of 
cracked and reformed gasoline. Four laboratories conducted petro- 
leum research chiefly on production development, new processes, and 
product utilization. Over 4,000 persons were eip s at the labora- 
tories operated by Cities Service Research and Development Co., 
Cranberry; Esso Research and Engineering Center, Florham Park; 
Esso Research Center, Linden; and Socony-Mobil Oil Co., Paulsboro. 
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TABLE 4.— .Capacities of petroleum refineries and cracking plants, January 1, 1960 
(Barrels per day) 


Crude-oll capacity Cracked- and reformed- 
gasoline capacity 
Company Location Type of 


plant ! 
Oncrat- | Shut- | Build- | Operat-| Shut- | Build- 
ing down ing 3 ing down ing 1 
Gloucester 
County: 
Mobile Oil Co......... Paulsboro.| 8-C-K-L.| 87,000 |........|..-.-.-- 26,400 AAA oe 
Texaco, Inc............ Westville.| 8-C....... 73,000 |........|....-... 24,500 |? 5,000 |........ 
Middlesex 
County: 
California Oll Co...... Penn S-C-A....]| 100,000 | 15,500 |........ 25, 500 200 |........ 
mboy. 
Hess Trading & Sewaren..| 8-C....... 45,000 |........|---....- 8:000. |..------|-------- 
Transport, Inc.t 
Union 
County: 
Metropolitan Petro- Bayonne..| 8..........|......... 20:000 AN, A A E 
leum Corp. 
Esso Standard Divi- y |: OA 8-A......- SN A A PA A OEE 
sion of Humblo Oil 
& Refining Co. 
Dita Linden....| S-C-A....| 168,000 |........ 2.000 | 62,700 | 3 1, 200 7, 100 
Cities Service Oil Co. ----d0....- 8-A....... 15:000- 152r A asc rises cast oat aie 
(Pennsylvania). 
go AAA A ues is eu 513, 000 | 35, 560 2,000 | 147, 100 6, 400 7, 100 


t Type of plant: A—Asphalt, C—Cracking and'or reforming, K—Coke, L—Lube, and S—Skimming. 
2 Represents capacity under construction on January 1. 1960, which will add to existing capacity. 

3 Equipment considered inoperable without extensive reconditioning. 

* January 1, 1959, capacity. 


REVIEW BY COUNTIES 


Atlantic.— Commercial output of sand and gravel decreased 15 per- 
cent from 1959 and totaled 100,000 tons. Seven operations were ac- 
tive, chiefly near Buena Vista, Folsom, Hammonton, Oceanville, and 
Port Republic. Production, mostly processed sand, was used for 
paving, building, and molding. Eighty-eight percent of the com- 
mercial output was shipped by truck and the remainder, by rail. 
Crews of the Atlantic County Road Department produced sand and 
gravel for paving and fill. 

Bergen.—Crushed stone was produced in Bergen County for the first 
time in more than 5 years. Traprock excavated under contract with 
the Port of New York Authority was used for concrete aggregate, 
roadstone, and fill. The excavation provided access on the New Jer- 
sey side to the new lower deck of the George Washington Bridge. 
Production of sand and gravel, chiefly for building and paving pur- 

oses, decreased from 869,000 tons in 1959 to 790,000 tons in 1960. 
All of the material was processed and shipped by truck. Output 
was reported from four operations at Mahwah, Paramus, Ramsey, 
and Wyckoff. Alluvial clays, used in manufacturing building buck. 
were recovered from a pit near Carlstadt by Tri-Count Brick Corp. 

Construction was completed, and production was begun at the 
AE mill of Barrett Division, Allied Chemical Corp. in 

gewater. The calcined gypsum was used in manufacturing gyp- 
sum plaster building products at the company adjacent Shadyside 
plant. Royce Chemical Co. (Carlton Hill) manufactured zinc oxide 
and leaded zinc oxide pigment. Artificially colored roofing granules 
were produced by The Flintkote Co. at its East Rutherford plant. 
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TABLE 5.—Value of mineral production in New Jersey by counties’ 


County 1960 Minerals produced in 1960 in order of value 
Atlantic............ $183, 029 $202,926 | Sand and gravel. 
Berpen.............. k 2, 431,000 | Stone, sand and gravel, clays. 
Burlington.......... , 140, 1, 222, 531 | Sand and gravel, greensand marl, clays. 
Camden............ , 091, 1, 208,620 | Sand and gravel, clays. 
Cape May.......... (2) (2) Magnesium compounds, sand and gravel, gem stones. 
Cumberland 8, 321,757 | Sand and gravel, clays. 
TS AA (2) (?) Stone, 
Gloucester.......... 7 540, 020 | Sand and gravel, grecosand marl, stone. 
Hunterdon........ (2) (2) Stone. 
Mercer............. ) (2) Stone, gem stones. 
Middlesex. ......... 2, 215, 484 | Clays, sand and gravel. 
Monmouth......... 0,: 856,934 | Sand and gravel. 
Morris.............. 3, 495, 10, 706, 757 | Iron ore, sand and gravel, stone, clays. 
Ocean.............. 7 ; 1,420,172 | Sand and gravel. 
Passaic...........-. 71,07 5, 685,988 | Stone, sand and gravel, clays. 
Balem............... 11, 650 (3) Sand and gravel. 
Somerset............ 9, 503, 3*0 | Stone, clays, peat, gern stones. 
Bussex.............. 3, 457, 656 | Stone, manganiferous residuum, sand and gravel, lime, 
peat, uranium, gem stones. 
Union.............. (2) Stone. 
arren............. ) (2) Iron ore, sand and gravel, stone, clays, peat. 
Undistributed 3..... 8, 515, 387 
Total.........| 59, 479, 000 | 55, 409, 000 


1 No production reported in Hudson County. 

r Figure withheld to avoid disclosing individual company confidential data; Included with “Undistrib- 
u e Re 

3 Includes value of gem stones not assigned to specific counties and values indicated by footnote 2. 


Maywood Chemical Works, Maywood, produced a variety of rare- 
earth metals and compounds. High Purity Metals, Inc., Hackensack, 
a subsidiary of Accurate Specialities Co., Inc., began to produce high 
purity rare-earth metals. It continued to process and market ultra- 
pure indium, germanium, gold, and other materials, principally for 
electronic applications. 

Burlington. Sand and gravel, chiefly for building and paving, was 

roduced at six operations—two each near Riverside and Mount 

olly and one each near Burlington and East Riverton. Total 
county output decreased 3 percent from 1959. Truck, railroad, and 
waterway were used by producers to transport their material to mar- 
ket. Seventy-six percent of the output was processed material 
Limited quantities of molding and other sand were produced. Na- 
tional Soil Conservation, Inc., Medford, continued to produce green- 
sand marl for sale as a natural fertilizer. Church Brick Co. manu- 
factured building brick from miscellaneous clay produced near 
Fieldsboro. Crude gypsum was calcined for manufacturing finished 
building material at the Burlington plant of National Gypsum Co. 
A wide variety of open-hearth steels for wire and specialties was 
made at the Trenton plant of John A. Roebling’s Sons, Division of 
Colorado Fuel & Iron Corp. 

Camden.—Commercial production of sand and gravel increased 
from 583,000 tons in 1959 to 774,000 tons in 1960. Nine producers 
were active near Atco, Berlin, Gloucester Township, Grenloch, Penn- 
sauken Township, Winslow, and Woodcrest. Output consisted 
chiefly of molding and other industrial sand and structural and pav- 
ing material. Construction and maintenance crews of the Camden 
County Highway Department produced paving gravel. Eighty- 
nine percent of the commercial output was processed material. Pro- 
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ducers shipped their material by truck (79 percent) and railroad 
(21 percent). : 

Miscellaneous clay, used exclusively for manufacturing building 
brick, was produced near Winslow Junction by the New Jersey Divi- 
sion of Alliance Clay Product Co. Ward Sand and Materials Co., 
Delair, produced plastic fire clay and miscellaneous clay for use 
in refractories. The Camden coke plant of Public Service Electric & 
Gas Co. had been abandoned on May 14, 1959, and production of coke 
and byproduct coal chemicals discontinued. New Jersey Zinc Co. 
produced titanium dioxide (titanium white) at its Gloucester City 
pigment plant, where expanded facilities were completed in 1960. 

Cape May.—North west Magnesite Co. produced refractory magnesia 
from sea water and dolomite at its Cape May plant. Tuckahoe Sand 
and Gravel Co. and Courtland Sand and Gravel Co. processed build- 
ing sand and gravel near Tuckahoe and Cape May Court House, 
respectively. John F. Gandy, using portable equipment, mined sand 
and gravel near Marmora for highway construction. Al] of the 
material was shipped to consumers by truck. 

Cumberland.—Cumberland County continued to be the leading sand 
and gravel producing county and supplied 42 percent of the State's 
total valuation of sand and gravel. VUE. of sand and gravel totaled 
2,438,796 short tons, a 12-percent increase over 1959. Production was 
reported from 14 operations in the county and consisted mainly of 
molding and glass sand. Blast, fire, filter, and enne sand as well as 
building, paving, and other sand and gravel also were produced. 
National Class Sind Corp. and Pennsylvania Glass Sand Corp., both 
of Millville, and Port Silica Sand Co., Inc., Port Elizabeth, produced 
ground sand that was used as foundry, abrasive, and filler sand, and 
for sa iue ottery, porcelain, and other purposes. Daniel Goff 
Co., Inc. (Millville), mined plastic fire clay for use as & binder for 
foundry sand. William Edge discontinued the grinding of oyster- 
shell near Dorchester. 

Essex.—Basalt for construction material and murs was mined at 
West Orange by Orange Quarry Co. and at South Orange by M. L. 
Kernan Quarry. Part of the output was sold to nearby communities 
for use in road maintenance and repair. Crude vermiculite, imported 
from Africa, was exfoliated at the Newark plant of Vermiculite 
Industrial Corp. for use in insulation and plaster, and as an aggregate 
in ultralightweight concrete. A limited quantity of crude gypsum 
was calcined at the Newark plant of Barrett Division, Allied Chemical 
Corp., and transferred to the company plaster board plant at Edge- 
water, Bergen County. In March, the Newark plant was dismantled 
and sold; production facilities were replaced by a newly constructed 
calcining plant adjacent to the Edgewater plant. 

Iron oxide pigment (hydrated ferric oxide) was produced at the 
Newark plant of E. I. duPont de Nemours & Co., Inc. Ronson Metals 
Corp., successor to New Process Metals, Inc. (Newark), continued to 

PO. individual rare-earth metals, ferrocerium, and misch metal 

or lighter flints. The company continued research to improve 
methods of separating the rare-earth elements and on the metallurgy 
of the individual metals. Crucible Steel Co. of America made spe- 
cial steel in arc-melting and induction furnaces at its Spaulding 
Works, Harrison. 
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Gloucester.— Production of sand and gravel was reported from four 
operations, at Bridgeport, Downer, Mt. Royal, and Gibbstown. Out- 
put of sand and gravel declined 9 percent from a high of 418,000 tons 
in 1959. Dredging was the principal method used to extract sand and 
gravel in the county. A small quantity was sold as unprepared 
material Inversand Co. recovered greensand marl from its pit near 
Sewell; the glauconite (natural zeolite) content of the greensand was 
used to soften water for domestic and industria] use. Joseph Bauder 
& Sons (Franklinville) recovered oystershell for use as poultry grit. 
Freeport Sulphur Co. recovered byproduct sulfur at its Eagle Point 
(Westville) plant. Mobil Oil Co. also recovered byproduct sulfur 
at its Paulsboro refinery. Shieldalloy Corp., Newfield, used the ther- 
mite process in hepa A eres ferroalloys of titanium, vanadium, 
columbium, columbium-tantalum, and other metals. 

Hudson.—Koppers Co., Inc., produced coke and coal chemicals at 
its Kearney plant, which had 165 Koppers and 65 Koppers-Becker 
slot-t py peor wee coke ovens. The company also recovered hydro- 
gen sulfide by the hot-vacuum process at its nearby Seaboard plant. 

Hunterdon.— Basalt for use chiefly as concrete a gate and road- 
stone was produced by Lambertville Quarry Co. (Lambertville) and 
Houdaille Construction Materials, Inc. (Oldwick). Granite for con- 
crete roadstone and riprap and miscellaneous stone for rough dimen- 
sion stone were also produced during 1960. 

Mercer.—Diabase (traprock) was quarried near Pennington by the 
Pennington Quarry Co., and basalt was mined bv inmates of the 
Mercer County Workhouse (Trenton). The output from both 
garrio was used as concrete aggregate and roadstone. Golding- 

eene Co. (Trenton) ground potash feldspar from crude ores pro- 
duced at its mines in New Hampshire and Quebec, Canada. The 
ground material was sold for use in enamel, tile, insulators and 

ottery, and as an abrasive in soap. Principal markets were in 
Massachusetts New Jersey, and Connecticut. Golding-Keene Co. 
sold its Trenton plant October 24, 1960; after that date customers 
were supplied from its New Hampshire prinding plant. Columbian 
Carbon Co. (Trenton) continued to manufacture black, brown, red, 
and yellow iron oxide pigments by chemical treatment of scrap iron. 
Crude vermiculite from out of State was exfoliated at a plant in 
Trenton. 

Middlesex.—Middlesex County continued as the leading clay-produc- 
ing area, supplying 66 percent of the State tonnage. County output 
of 438,000 tons, a 5-percent decrease from 1959, was mainly miscel- 
laneous clay used for manufacturing heavy clay products and light- 
weight aggregate. Most of the fire clay produced: in the county was 
used in manufacturing a variety of refractory products. Production 
was reported by 12 companies, mainly along the Atlantic seaboard. 

The combined output of eight sand and gravel producers in the 
county totaled 777,000 tons, a 19-percent increase over 1959. Output, 
mainly construction sand, was used for building and paving purposes. 
Industrial sands in limited quantity were produced for blast, meldar, 
engine, and other uses. Sand and gravel was transported from plants 
by truck, waterway, and railroad. 

Anlin Co. recovered byproduct sulfur by the modified Claus process 
of gas purification at Perth Amboy. Perlite expanded by Coralux 
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Perlite Corp., Metuchen, was sold for use in acoustical plaster and 
ultralightweight concrete. Columbian Carbon Co. (Monmouth Junc- 
tion) and Stabilized Pigments, Inc. (New Brunswick), continued to 
calcine copperas to produce a red iron oxide pigment. National Lead 
Co. red manufactured titanium dioxide, white lead, red lead, 
and litharge at its Perth Amboy plant. American E & Refin- 
ing Co. continued to produce zinc chloride at its Perth Amboy plant. 
The refractories division of the Carborundum Co. (Perth boy) 
produced synthetic mullite from alumina and silica by treating these 
raw materials in a high-temperature kiln. The mullite was used in 
manufacturing brick, block, and special shapes for use principally 
as refractories in high-temperature applications at steel mills and 
glass plants. 

Federated Metals Division of American Smelting and Refining Co. 
(Perth Amboy) smelted and refined foreign and domestic copper 
matte and concentrates. Electrolytic copper; oxygen-free copper; 
refined gold, silver, and platinum-group metals; selenium; tellurium; 
metal powders; and solders were produced at the Carteret plant of 
United States Metals Refining Co., a unit of American Metal Climas, 
Inc. Coppers, brass, bronze, and cupronickel tubing and pipe were 
produced at the new plant of Phelps Dodge Copper Products Corp. 
in South Brunswick. Production of aluminum castings was started 
late in 1960 at a new die-casting plant, part of the Edison Works of 
Aluminum Co. of America (Metuchen). This large modern facility 
was planned to supplant gradually the company smaller plants at 
Garwood (Union County), and Bridgeport (Conn.). Metal and 
Thermit Corp., Carteret, manufactured a orroboron and ferrotitanium 
by the thermite process. 

Monmouth.—Production of sand and gravel from eight operations, 
mainly along the Atlantic seaboard, totaled 883,000 tons, a 23-percent 
increase over 1959 and a 4-percent increase over the previous high 
in 1955. Building sand and gravel and paving gravel, sold to local 
and State government agencies, were the principal types produced. 

Morris.—Alan Wood Steel Co. continued to mine and beneficiate iron 
ore at its Scrub Oaks mine near Dover. The concentrate was ship 
to the company steel plant at Conshohocken, Pa. Shahmoon In- 
dustries, Inc., did not operate its Mt. Hope iron-ore mine but made 
shipments from stock during 1960. Alan Wood Steel Co. continued 
to ship mine waste and mill tailings for use as concrete aggregate 
and roadstone. Shahmoon Industries, Inc., opened a new granite 
quarry for production of aggregate. Samuel Braen’s Sons mined and 
prepared granite for use as ri raps concrete aggregate, and roadstone 
at its Riverdale Quarry. The Richard Mine plant (Wharton) of 
Wharton Sand & Stone Co. ceased operating when the granite mine 
tailing from the idle Richard Mine had been consumed. Morris 
County continued to rank second in valuation of sand and gravel 
e among the 15 producing counties in the State. Output from 
eight operations totaled 2,219,901 tons a 22-percent increase over 1959 
and a 2-percent increase over the previous high in 1956. Ninety-six 
pr of the sand and gravel produced was processed and sold for 

ullding and paving uses. Logansville Pottery, Inc., mined clay near 
Bernardville for use in manufacturing flowerpots. 
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Ocean.—Despite a decline in both tonnage and value, Ocean County 
ranked third in valuation of sand and gravel production in 1960. The 
output, as in the past, was used mainly for building and paving ma- 
terials. New Jersey Pulverizing Co. near Bayville produced indus- 
trial sands for molding, blast, engine, and other industrial uses as 
well as a quantity of ground sand for abrasive, filler, and foundry 
purposes. Glidden Co. completed its pilot-plant work for recovering 
ilmenite. Construction of a concentrating plant, scheduled for com- 
letion in 1962, was planned. The plant was to be built in Jackson 

ownship near Ridgeway. Output of ilmenite concentrate from the 
new plant will be shipped by rail to the company’s titanium dioxide 
et in Baltimore, Md Byproduct sand and gravel will be sold 
ocally. 

Passaic.—Passaic County continued to be the second largest source 
of crushed stone in the State although the value of production was 
8 percent below 1959. The reduced value was caused by lower prices; 
the tonnage was about the same as in 1959. Basalt was produced by 
Samuel Braen's Sons (Haledon and Hawthorne), Sowerbutt Quar- 
ries (Prospect Park), Union Building & Construction Corp. (Clif- 
ton), Great Notch Corp. (Little Falls), and Houdaille Construction 
Materials, Inc. (Montclair). Most of the basalt produced was for 
concrete and roadstone, but part of the output was used for ripra 
and roofing granules. Passaic Crushed Stone Co., Inc., produce 
concrete aggregate and roadstone from gneiss mined at a quarry near 
Pompton Lakes. Sand and gravel, chiefly for structural materials, 
was processed at four plants near Wayne. Miscellaneous clay for 
manufacturing brick was produced by Paterson Brick Co. (Wayne). 

PerAlex of New Jersey, Inc., Paterson, expanded crude perlite, 
mined in Nevada, for use in lightweight concrete and acoustical 
plaster, and as a soil conditioner. Natural roofing granules for min- 
eral-surfaced roofing and siding were produced by H. B. Reed Corp. 
(Passaic) and Great Notch Granule Co. (Little Falls). Facilities 
for producing beryllium oxide ceramic materials were expanded at 
National Beryllia Corporation's Haskell plant. Rare-earth metals 
and compounds were produced by Davison Chemical Division of 
W. R. Grace $ Co., Pompton Plains. 

Salem.—A. W. Davis Lumber Co. discontinued its sand and gravel 
operations December 15. Only a limited quantity of building sand 
was produced by the company during 1960. 

Somerset.— Basalt production of 4.3 million tons valued at $9.4 
million made Somerset County the leading stone-producing county 
in the State. Tonnage was lower than in 1959, but value was about 
the same because of increased prices. Basalt was mined at six quar- 
ries: Houdaille Construction Materials, Inc. oe and Bound 
Brook), Fanwood Stone Crushing & Qua o. (Watchung), King- 
ston Traprock Co. (Kingston), Somerset Crushed Stone, Inc. (Ber- 
nardsville), and Dockwatch Quarry Pit, Inc. (Martinsville). Output 
was sold mostly for concrete aggregate and roadstone, but quantities 
were also used for riprap and railroad ballast. Peapack Limestone 
Quarry Co., Inc., was inactive. Miscellaneous clay was produced by 
New Jersey Shale Brick & Tile Corp. (Somerville) and Natco Corp. 
(Middlebush). Output was used for manufacturing building brick 
and other heavy clay products. Mt. Bethel Humus Co. (Mt. Bethel) 
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produced humus peat for sale in bulk. Industria] Insulation Division 
of Johns-Manville Corp. ed expanded perlite for use in man- 
ufacturing pipe insulation and for loose fill. e crude material was 
mined in Colorado by Johns-Manville Perlite Corp. 

Central Commercial Co. produced natural and artificially colored 
roofing granules at its Bound Brook plant. 

Sussex.—Farber White Limestone Co. (Franklin) and Limestone 
Products Corp. of America (Newton) mined, crushed, ground, and 
sized limestone for a wide variety of uses. On a basis of tonnage con- 
sumption, the pun uses were for agstone, concrete ag 
E and as a filler in flooring, rubber, and asphalt. The lime- 
stone was also used in manufacturing lime, as an additive in live- 
stock feed, for poultry grit, filter medium, and roofing granules. 
Limestone Products Corp. burned limestone at its Lime Crest plant 
and produced hydrated lime for use in construction and agricultural 
and chemical applications. The principal consuming areas for the 
hydrated lime were New Jersey, New York, and Pennsylvania; small 

uantities were shipped to Connecticut, Maine, Massachusetts, and 

ermont. The Sterling Hill mine (zinc) near Ogdensburg was idle 
but shipments of manganiferous residuum were made from stockpiles 
at the Palmercon (Pa.) smelter. 

The combined sand and gravel output of four companies totaled 
226,000 tons, a 70-percent increase over 1959. Reed-sedge peat was 
produced from bogs and sold packaged and in bulk by Hyper-Humus 
Co. (Newton) ; bulk peat sales only were reported by Netcong Nat- 
ural Products( Stanhope). Becmo, Inc., produced and sold uranium 
ore from a deposit in the southern part of the county. Old mine dumps 
near Franklin continued to attract thousands of amateur gem and 
mineral collectors. Specimens collected were chiefly calcite, franklin- 
ite, willemite, and zincite. 

Union.— Basalt was mined, crushed, and screened by Houdaille Con- 
struction Materials, Inc., at its Summit plant for use as concrete aggre- 
gate and roadstone. Hydrogen sulfide was recovered by diethanola- 
mine treatment at the Bayway refinery of Esso Standard Oil Co. The 
gas shipped toa nearby plant of General Chemical Div., Allied Chemi- 
cal Corp., where sulfur was recovered and used by General Chemical. 
Certified Industries Products, Inc., Hillside, expanded perlite, mined 
in Colorado, for use in acoustical plaster and concrete aggregate, and 
as a soll conditioner. 

Warren.—Alan Wood Steel Co. mined and beneficiated magnetite 
ore at its Washington mine to supply part of the iron-ore require- 
ments of its steel plant at Conshohocken, Pa. Houdaille Construc- 
tion Materials, Inc. (Carpenterville), and Steckel Concrete Co. 
(Phillipsburg) processed structural sand and gravel materials, and 
Van Horn Sand & Gravel Co. (Belvidere), using portable equipment, 
d only gravel for construction purposes. yal Green Marble 

o. (Phillipsburg) quarried and crushed marble exclusively for ter- 
razzo. The Port Murray clay pit and brick plant of Natco Corp. was 
active during the year after being idle in 1959. Tamarock Humus Co. 
(Buttzville) recovered peat from a nearby bog for bulk sales. Mag- 
nesium compounds, including acetate, chloride, nitrate, oxide, sulfate, 
and phosphate, were produced by J. T. Baker Chemical Co. at its 
Phillipsburg plant. 


The Mineral Industry of New Mexico 


By F. J. Kelly, William H. Kerns,’ and D. H. Mullen: 


4e 


E RECOVERY of certain segments of the mineral industry of 
New Mexico from production cutbacks during 1957-59, was indi- 
cated by an overall 10-percent increase in the value of output for 

1960 ($652.2 million), compared with 1959 ($592.5 million). 

Beryllium, manganese, and molybdenum in the metals group, and 
fluorspar, magnesium compounds, sheet mica, perlite, pumice, and 
sand and gravel in the nonmetals category were the only commodities 
for which a lower output was recorded in 1960. The drop in total 
value for these products, $8.7 million, was more than offset by large 
production gains reported for other minerals. 

The spectacular 33-percent advance in the value of metals output 
can be attributed to uninterrupted operations following the settlement 
of labor strikes that sree in the copper industry in 1959 and to 
a general increase in the production of uranium ore. Metals ac- 
counted for 17 percent of the value of mineral production. 

The output of mineral fuels increased 7 percent in value in 1960 
as the result of greater overall production. However, the contribu- 
tion of the fuels group to the total value of all mineral production 
dropped from 70 percent in 1959 to 68 percent. 

Although the value of some nonmetals produced and sold in 1960 
advanced substantially, the overall increase for this group was only 
3 percent above 1959. Higher values for gare stone, lime, and gyp- 
sum were nearly offset by a $6.1 million decline in the value of sand 
and gravel and pumice output. The value of nonmetal production 
was 15 percent of the $652.2 million recorded for all minerals, 

The expansion of the construction-materials segment of the minerals 
industry was highlighted in 1960 with the initial operation in May 
of a wallboard plant between Santa Fe and Albuquerque and the 
completion and start of operation of a second wallboard plant at 
Albuquerque. A new mica-grinding mill was constructed at Tesuque, 
and a new perlite grinding mill at No Agua replaced one destroyed 
by fire. 


2 Commodity-industry analyst, Bureau of Mines, Denver, Colo. 
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TABLE 1.—Mineral production in New Mexico! 


1959 1980 
Miaeral 
Value Value 
Quantity (thou Quantity (thou- 
sands 

Barton dd cedaa short tons.. 320 $6 492 $10 
Beryllium concentrate........ short tons, gross weight.. 11 A A 
Carbon dioxide (natural)......... thousand cubic feet.. (1) (3) 230,115 (1) 
Clas 45.23.5520 20 copes ele thousand short tons. . 45 rui 56 132 
[eor PREND EDS ONSE ORDER do.... 149 S37 295 1. 747 
Copper (recoverable content of ores, etc.)...short tons. . 39, 688 24, 369 67, 288 43, 199 
Fluors pátio sc coue tecate cit la do.... 200 d AAA EE 
E AA A ÓN (4) 39 (9 40 
Gold (recoverable content of ores, etc.)....troy ounces.. 3, 155 110 5, 123 190 
A A thousand short tons..|............|..--.......- 55 193 

elu. al leuc. amer ELE thousand cubic feet... 16, 903 43, 494 684 
Iron ore (usable)... .thousand long tons, gross weight.. (2) (2) 27 
Lead (cecoverable content of ores, etc.)..... short tons... 829 191 1, 996 467 
Dime si. ooo oan cnc Ree thousand short tons.. 16 209 36 496 
Manganese ore and concentrate (35 percent or more 
M inni A RECEN UNE short tons, gross weight.. 27, 528 2. CS AA |n eR cm ES, 

ica: 

BOLD. A dedu ede dea E short tons.. 210 7 235 7 
A A NA unds.. 247 2 (2) (3) 
Natural gas......................... million cubic feet.. 739, 660 73, 966 798, 928 85, 495 

Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons.. 264, 133 16, 859 321, 667 20, 412 
¡NR AAA A do.... 552, 257 22, 320 645,116 28, 788 
o A eu eae short tons.. 240, 642 2,121 240, 593 2,119 
Petroleum (crudo)... .-....- thousand 42-gallon barrels.. 195, 692 301, 394 9 107, 940 € 307, 491 
Potassiuui salts. thousand short tons, K20 equivalent.. 2, 189 74,117 2, 440 80, 023 
PUMDICO aaa dense thousand short tons. . 493 1,023 365 827 
AAA AR sauna Acad ES Does 36 322 39 331 
Sand and gravel. ._......2---22 222 eee do.... 12, 460 13, 332 7, 419 7, 459 
Silver (recoverable content of ores. etc.) 
thousand troy ounces... 159 144 304 215 
Stone. E e arDU RE ETE thousand short tons... 461 542 1,277 1, 692 
Uranium Of@s 222455. 2b ieee rectores axe short tons..| 3, 269, 826 53,463 | 3,793,494 61. 827 
Zinc (recoverable content of ores, etc.).. .........do.... 4, 1, 13,770 3, 553 
Value of items that cannot be disclosed: Cement, fire 
clay, magnesium compounds, manganiferous ore, 
molybdenum, vanadium, and values indicated by 
footnote ERA uunc NADA PA d 1l EI 5, 266 
Total New Mexico !............ eee 5 592, 535 |............ 652, 200 


i 1 doy eis as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 
2 Figure withheld to avoid disclosing individual company confidential data. 
3 Excludes fire clay; included with "Value of items that cannot be disclosed." 
* Weight not recorded. 
5 Less than $1,000. 
€ Preliminary figure. 
7 Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime. 
$ Revised figure. 


Employment and Injuries.—Preliminary data compiled by the Federal 
Bureau of Mines for employment and injuries in the mineral indus- 
tries in New Mexico in 1960, excluding the petroleum industry, are 
shown in table 2. The uranium and potash industries each furnished 
approximately one-third of the total man-hours worked (excluding 
the rum industry). Nonferrous metal mines and smelters sup- 
plied approximately one-quarter of the total. Uranium mines re- 
ported 14 fatal injuries and over half the nonfatal injuries; potash 
mines reported the State's only other fatality and one-third of the 
nonfatal injuries. 
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FIGURE 1.—Value of petroleum production and total value of all minerals pro- 
duced in New Mexico, 1925-60. 


TABLE 2.—Employment and injuries in the mineral industries! in 1960” 


Average Injuries Frequency 
Number | number | Total man- rate (in- 
Industry of opera- | of men hours juries per 
tions |employed| worked million 

man-hours) 


Nonferrous metal mines and smelter...... 2,098 | 5, 238, 392 


Ee | ————————— |—M | | ——— 


66 25.8 

Metal mines (other). ..................... 2 26 30, 744 200. 2 
Uranium mines...................... l.l 61 3, 727 9, 016, 768 97.1 
Potash mines....................- l.l... 6 2, 829 7,133, 024 41.5 
Nonmetal mines (otber). ................. 43 460 730, 574 16. 2 
a AAA untosadid E leid ied b 28 184 338. 382 11.8 
Sand and gravel plants. .................. 128 615 999, 352 10.0 
Coal WINGS. cuidara id 26 1, 726 326, 193 49.0 
41.8 


Total ossessi ausiai akin 360 11,665 | 23, 822, 429 


! Excludes petroleum industry 
3 Preliminary figures. 


688 MINERALS YEARBOOK, 1960 


Legislation and Government Programs.—The Office of Minerals Ex- 
loration (OME) signed a contract on January 27 with Tri-State 
etals Corp. to explore for beryl and tantalum. OME was to partic- 

en to the extent of 50 percent of approved costs not to exceed 
23,360. 

One small shipment of hand-cobbed mica was made to the Govern- 
ment purchase depot at Custer, S. Dak. Contracts for the purchase 
of uranium oxide concentrate from two of the State's six processing 
plants were revised by the Atomic Energy Commission (AEC) to 
extend the termination date to December 31, 1966, and stipulated the 
quantities of concentrates to be purchased. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


The value of the mineral fuels (carbon dioxide, coal, helium, na- 
tural gas, natural gas liquids, and petroleum) was 7 percent greater 
than in 1959 and represented 68 percent of the total value of all 
mineral production in the State. 

Carbon Black.—Carbon black was produced from natural gas at 
three plants in Lea County. The quantity of carbon black recovered 
was 4 percent below that of 1959, and 47.7 billion cubic feet of natural 
gas was consumed. 

Carbon Dioxide.—Production of carbon dioxide from wells in Hard- 
ing County increased 23 percent in quantity and 15 percent in value 
over that of 1959. The gas was marketed to consumers as dry ice 
and liquid carbon dioxide. 

Coal.— Production of coal, from 19 mines a underground, 1 strip) 
in 5 counties, was double that of 1959. Output from the Koehler 
mine in Colfax County, operated by the Kaiser Steel Corp. supplied 
the increase. The Pittsburg & Midway Coal Co., Pittsburg, Rane. 
began stripping overburden from a coalbed west of Gallup. Coal 
production was scheduled to begin January 1962; output will be used 
at a 110-megawatt thermal-electric generating plant at Joseph City, 
Ariz., to be built by Arizona Public Service Co. The plant will con- 
sume an estimated 380,000 tons of coal annually. Official approval 
was granted by the U.S. Department of the Interior for constructing 
a 350-megawatt thermal-electric generating plant on the Navajo 
Indian Reservation. Arizona Public Service bo. will build and op- 
erate the plant, to be named the Four Corners powerplant, on a 1,250- 
acre site, 10 miles southeast of Shiprock, leased from the Navajo 
Tribal Council. Fuel for the plant will be mined by Utah Construc- 
tion & Mining Co. from 24,320 acres of undeveloped tribal lands which 
were leased from the tribal council and which contain a large reserve 
of sub-bituminous coal. Coal requirements were expected to be 4,200 
tons a day; the Navajo tribe was to receive a royalty of 15 cents 
a ton, based on a minimum production of 800,000 tons in 1963, in- 
creasing to 2.5 million tons in 1975. 

Helium.—The helium plant at Shiprock, operated by the Federal 
Bureau of Mines, was active throughout the year; helium recovered 
from natural gas was more than double that of 1959. 
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TABLE 3.—Coal production, by counties 
(Excludes mines producing less than 1,000 short tons) 


1959 1960 
County zi 
Average Average 
Short tons value per Short tons value per 
ton 1 ton 1 

A AAA A 82, 359 $6. 29 212,114 $6. 10 
IN AAA A eee 50, 316 4. 62 69, 584 5. 4 
Rió Affi bäi esoneri nasrai aaeh cco aeols 7, 830 5. 91 7, 398 5. 58 
o site Soe A A dr 1,245 3.11 1, 457 6. 50 
Ban J 080s iia oc dota 6, 800 5. 40 i 5.75 
Tollos can bas 148, 550 5. 64 294, 762 5. 93 


1 Value received or charged f.o.b. mine, including selling cost. (Includes a value for coal not sold but used 
by producer, such as mine fuel and coal coked as estimated by pruducer at averago prices that might have 
been received if the coal had been sold commercially.) 


Natural Gas.—Marketed natural gas from oil wells and dry gas wells 
was 8 peces greater than in 1959. Production came from 18,476 
oil wells and 6,047 gas wells. Southeastern counties supplied 55 per- 
cent of the output. Although 61 percent of production was from 
dry gas wells, 83 percent of the total output was processed at natural 
gas plants for recovering natural gas liquids. Data published by the 
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FIGURE 2.—Value of natural gas, natural gasoline, and coal in New Mexico, 
1926-60 
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ducers shipped their material by truck (79 percent) and railroad 
(21 percent). 

Miscellaneous clay, used exclusively for manufacturing building 
brick, was produced near Winslow Junction by the New Jersey Divi- 
sion of Alliance Clay Product Co. Ward Sand and Materials Co., 
Delair, produced plastic fire clay and miscellaneous ony. for use 
in refractories. The Camden coke plant of Public Service Electric & 
Gas Co. had been abandoned on May 14, 1959, and production of coke 
and byproduct coal chemicals discontinued. New Jersey Zinc Co. 
produced titanium dioxide ee white) at its Gloucester City 
pigment plant, where expanded facilities were completed in 1960. 

Cape May.—Northwest Magnesite Co. produced refractory magnesia 
from sea water and dolomite at its Cape May plant. ‘Tuckahoe Sand 
and Gravel Co. and Courtland Sand and Gravel Co. processed build- 
ing sand and gravel near Tuckahoe and Cape May Court House, 
respectively. John F. Gandy, using portable equipment, mined sand 
and gravel near Marmora for highway construction. All of the 
material was shipped to consumers by truck. 

Cumberland.— Cumberland County continued to be the leading sand 
and gravel producing county and supplied 42 percent of the State’s 
total valuation of sand and gravel. Output of sand and gravel totaled 
2,438,796 short tons, a 12-percent increase over 1959. Production was 
reported from 14 operations in the county and consisted mainly of 
molding and glass sand. Blast, fire, filter, and Sapne sand as well as 
building, pavıng, and other sand and gravel also were produced. 
National Glass Sand Corp. and Pennsylvania Glass Sand Corp., both 
of Millville, and Port Silica Sand Co., Inc., Port Elizabeth, produced 
ground sand that was used as foundry, abrasive, and filler sand, and 
for A ottery, porcelain, and other purposes. Daniel Goff 
Co., Inc. (Millville), mined plastic fire clay for use as a binder for 
foundry sand. William Edge discontinued the grinding of oyster- 
shell near Dorchester. 

Essex.—Basalt for construction material and riprap was mined at 
West Orange by Orange Quarry Co. and at South Orange by M. L. 
Kernan Quarry. Part of the output was sold to nearby communities 
for use in road maintenance and repair. Crude vermiculite, imported 
from Africa, was exfoliated at the Newark plant of Vermiculite 
Industrial Corp. for use in insulation and plaster, and as an aggregate 
in ultralightweight concrete. A limited quantity of crude gypsum 
was calcined at the Newark plant of Barrett Division, Allied Chemical 
Corp., and transferred to the company plaster board plant at Edge- 
water, Bergen County. In March, the Newark plant was dismantled 
and sold; production facilities were replaced by a newly constructed 
calcining plant adjacent to the Edgewater plant. 

Iron oxide pigment (hydrated ferric oxide) was produced at the 
Newark plant of E. I. duPont de Nemours & Co., Inc. Ronson Metals 
Corp., successor to New Process Metals, Inc. (Newark), continued to 

rodice individual rare-earth metals, ferrocerium, and misch metal 
or lighter flints. The company continued research to improve 
methods of separating the rare-earth elements and on the ls 
of the individual metals. Crucible Steel Co. of America made spe- 
cial steel in arc-melting and induction furnaces at its Spaulding 
Works, Harrison. 
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Gloucester. —Production of sand and gravel was reported from four 
operations, at Bridgeport, Downer, Mt. Royal, and Gibbstown. Out- 
put of sand and gravel declined 9 percent from a high of 418,000 tons 
in 1959. Dredging was the principal method used to extract sand and 
gravel in the county. A small quantity was sold as unprepared 
material. Inversand Co. recovered greensand marl from its pit near 
Sewell; the glauconite (natural zeolite) content of the greensand was 
used to soften water for domestic and industrial use. Joseph Bauder 
& Sons (Franklinville) recovered oystershell for use as poultry grit. 
Freeport Sulphur Co. recovered byproduct sulfur at its Eagle Point 
(Westville) plant. Mobil Oil Co. also recovered byproduct sulfur 
at its Paulsboro refinery. Shieldalloy Corp., Newfield, used the ther- 
mite process in manufacturing ferroalloys of titanium, vanadium, 
columbium, columbium-tantalum, and other metals. 

Hudson.—Koppers Co., Inc., produced coke and coal chemicals at 
its Kearney plant, which had 165 Koppers and 65 Koppers-Becker 
slot-type byproduct coke ovens. The company also recovered hydro- 
gen sulfide by the hot-vacuum process at 1ts nearby Seaboard plant. 

Hunterdon.—Basalt for use chiefly as concrete a ate and road- 
stone was produced by Lambertville Quarry Co. VERE rtville) and 
Houdaille Construction Materials, Inc. (Oldwick). Granite for con- 
crete roadstone and riprap and miscellaneous stone for rough dimen- 
sion stone were also produced during 1960. 

Mercer.—Diabase (traprock) was quarried near Pennington by the 
Pennington Quarry Co., and basalt was mined bv inmates of the 
Mercer County Workhouse (Trenton). The output from both 

uarries was used as concrete aggregate and roadstone. Golding- 
Keene Co. (Trenton) ground potash feldspar from crude ores pro- 
duced at its mines in New Hampshire and Quebec, Canada. The 
ground material was sold for use in enamel, tile, insulators and 

ottery, and as an abrasive in soap. Principal markets were in 

assachusetts, New Jersey, and Connecticut. Golding-Keene Co. 
sold its Trenton plant October 24, 1960; after that date customers 
were supplied from its New Hampshire grinding plant. Columbian 
Carbon Co. (Trenton) continued to manufacture black, brown, red, 
and yellow iron oxide pigments by chemical treatment of scrap iron. 
Crude vermiculite from out of State was exfoliated at a plant in 
Trenton. 

Middlesex.—Middlesex County continued as the leading clay-produc- 
ing area, supplying 66 percent of the State tonnage. County output 
of 438,000 tons, a 5-percent decrease from 1959, was mainly miscel- 
laneous clay used for manufacturing heavy clay products and light- 
weight aggregate. Most of the fire clay rodd in the county was 
used in manufacturing a variety of refractory products. Production 
was reported by 12 companies, mainly along the Atlantic seaboard. 

The combined output of eight sand and gravel producers in the 
county totaled 777,000 tons, a 19-percent increase over 1959. Output, 
mainly construction sand, was used for building and paving purposes. 
Industrial sands in limited quantity were produced for blast, molding, 
engine, and other uses. Sand and gravel was transported from plants 
by truck, waterway, and railroad. 

in Co. recovered byproduct sulfur by the modified Claus process 
of gas purification at Perth Amboy. Perlite expanded by Coralux 
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ducers shipped their material by truck (79 percent) and railroad 
(21 percent). 

Miscellaneous clay, used exclusively for manufacturing building 
brick, was produced near Winslow Junction by the New Jersey Divi- 
sion of Alliance Clay Product Co. Ward Sand and Materials Co., 
Delair, produced plastic fire clay and miscellaneous oy. for use 
in refractories. The Camden coke plant of Public Service Electric & 
Gas Co. had been abandoned on May 14, 1959, and production of coke 
and byproduct coal chemicals discontinued. New Jersey Zinc Co. 
produced titanium dioxide (titanium white) at its Gloucester City 
pigment plant, where expanded facilities were completed in 1960. 

Cape May.—Northwest Magnesite Co. produced refractory magnesia 
from sea water and dolomite at its Cape May plant. Tuckahoe Sand 
and Gravel Co. and Courtland Sand and Gravel Co. processed build- 
ing sand and gravel near Tuckahoe and Cape May Court House, 
respectively. John F. Gandy, using portable equipment, mined sand 
and gravel near Marmora for highway construction. All of the 
material was shipped to consumers by truck. 

Cumberland. Cumberland County continued to be the leading sand 
and gravel producing county and supplied 42 percent of the State’s 
total valuation of sand and gravel. Output of sand and gravel totaled 
2,438,796 short tons, a 12-percent increase over 1959. Production was 
reported from 14 operations in the county and consisted mainly of 
molding and glass sand. Blast, fire, filter, and ene sand as well as 
building, paving, and other sand and gravel also were produced. 
National Glass Sand Corp. and Pennsylvania Glass Sand Corp., both 
of Millville, and Port Silica Sand Co., Inc., Port Elizabeth, produced 
ground sand that was used as foundry, abrasive, and filler sand, and 
for enamel, glass, poe’ porcelain, and other purposes. Daniel Goff 
Co., Inc. (Millville), mined plastic fire clay for use as a binder for 
foundry sand. William Edge discontinued the grinding of oyster- 
shell near Dorchester. 

Essex.— Basalt for construction material and riprap was mined at 
West Orange by Orange Quarry Co. and at South Orange by M. L. 
Kernan Quarry. Part of the output was sold to nearby communities 
for use in road maintenance and repair. Crude vermiculite, imported 
from Africa, was exfoliated at the Newark plant of Vermiculite 
Industrial Corp. for use in insulation and plaster, and as an aggregate 
in ultralightweight concrete. A limited quantity of crude gypsum 
was calcined at the Newark plant of Barrett Division, Allied Chemical 
Corp., and transferred to the company plaster board plant at Edge- 
water, Bergen County. In March, the Newark plant was dismantled 
and sold; production facilities were replaced by a newly constructed 
calcining plant adjacent to the Edgewater plant. 

Iron oxide pigment (hydrated ferric oxide) was produced at the 
Newark plant of E. I. duPont de Nemours & Co., Inc. Ronson Metals 
Corp., successor to New Process Metals, Inc. (Newark), continued to 

roduce individual rare-earth metals, ferrocerium, and misch metal 
or lighter flints. The company continued research to improve 
methods of separating the rare-earth elements and on the metallurgy 
of the individual metals. Crucible Steel Co. of America made spe- 
cial steel in arc-melting and induction furnaces at its Spaulding 
Works, Harrison. 
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Gloucester. —Production of sand and gravel was reported from four 
operations, at Bridgeport, Downer, Mt. Royal, and Gibbstown. Out- 
put of sand and gravel declined 9 percent from a high of 418,000 tons 
in 1959. Dredging was the principal method used to extract sand and 
gravel in the county. A small quantity was sold as unprepared 
material. Inversand Co. recovered greensand marl from its pit near 
Sewell; the glauconite (natural zeolite) content of the greensand was 
used to soften water for domestic and industrial use. Joseph Bauder 
& Sons (Franklinville) recovered oystershell for use as poultry grit. 
Freeport Sulphur Co. recovered byproduct sulfur at its Eagle Point 
(Westville) plant. Mobil Oil Co. also recovered byproduct sulfur 
at its Paulsboro refinery. Shieldalloy Corp., Newfield, used the ther- 
mite process in A A SA ferroalloys of titanium, vanadium, 
columbium, columbium-tantalum, and other metals. 

Hudson.—Koppers Co., Inc., produced coke and coal chemicals at 
its Kearney plant, which had 165 Koppers and 65 Koppers-Becker 
slot-type byproduct coke ovens. The company also recovered hydro- 
gen sulfide by the hot-vacuum process at its nearby Seaboard plant. 

Hunterdon.—Basalt for use chiefly as concrete a gate and road- 
stone was produced by Lambertville Quarry Co. fcambertville) and 
Houdaille Construction Materials, Inc. (Oldwick). Granite for con- 
crete roadstone and riprap and miscellaneous stone for rough dimen- 
sion stone were also produced during 1960. 

Mercer.—Diabase (traprock) was quarried near Pennington by the 
Pennington Quarry Co., and basalt was mined bv inmates of the 
Mercer County Workhouse (Trenton). The output from both 

uarries was used as concrete aggregate and roadstone. Golding- 

eene Co. (Trenton) ground potash feldspar from crude ores pro- 
duced at its mines in New Hampshire and Quebec, Canada. The 
ground material was sold for use in enamel, tile, insulators and 

ottery, and as an abrasive in soap. Principal markets were in 
Massachusetts, New Jersey, and Connecticut. Golding-Keene Co. 
sold its Trenton plant October 24, 1960; after that date customers 
were supplied from its New Hampshire grinding Mets Columbian 
Carbon Qo. (Trenton) continued to manufacture black, brown, red, 
and yellow iron oxide pigments by chemical treatment of scrap iron. 
Crude vermiculite from out of State was exfoliated at a plant in 
Trenton. 

Middlesex. —Middlesex County continued as the leading clay-produc- 
ing area, supplying 66 percent of the State tonnage. Come output 
of 438,000 tons, a 5-percent decrease from 1959, was mainly miscel- 
laneous clay used for manufacturing heavy clay products and light- 
weight aggregate. Most of the fire clay Broduced in the county was 
used in manufacturing a variety of refractory products. Production 
was reported by 12 companies, mainly along the Atlantic seaboard. 

The combined output of eight sand and gravel producers in the 
county totaled 777,000 tons, a 19-percent increase over 1959. Output, 
mainly construction sand, was used for building and paving purposes. 
Industrial sands in limited quantity were produced for blast, molding, 
engine, and other uses. Sand and gravel was transported from plants 
by truck, waterway, and railroad. 

Anlin Co. recovered byproduct sulfur by the modified Claus process 
of gas purification at Perth Amboy. Perlite expanded by Coralux 
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Perlite Corp., Metuchen, was sold for use in acoustical plaster and 
ultralightweight concrete. Columbian Carbon Co. (Monmouth Junc- 
tion) and Stabilized Pigments, Inc. (New Brunswick), continued to 
calcine copperas to produce a red iron oxide pigment. National Lead 
Co. oe manufactured titanium dioxide, white lead, red lead, 
and litharge at its Perth Amboy plant. American Smelting & Refin- 
ing Co. continued to produce zinc chloride at its Perth Am y plant 
The refractories division of the Carborundum Co. (Perth boy) 
produced synthetic mullite from alumina and silica by treating these 
raw materials in a high-temperature kiln. The mullite was used in 
manufacturing brick, block, and special shapes for use principally 
as refractories in high-temperature applications at steel mills and 
glass plants. 

Federated Metals Division of American Smelting and Refining Co. 
(Perth Amboy) smelted and refined foreign and domestic copper 
matte and concentrates. Electrolytic copper; oxygen-free copper; 
refined gold, silver, and platinum-group metals; selenium; tellurium; 
metal powders; and older were produced at the Carteret plant of 
United. States Metals Refining Co., a unit of American Metal Climax, 
Inc. Coppers, brass, bronze, and cupronickel tubing and pipe were 
produced at the new plant of Phelps Dodge Copper Products Corp. 
in South Brunswick. Production of aluminum castings was started 
late in 1960 at a new die-casting plant, part of the Edison Works of 
Aluminum Co. of America (Metuchen). This large modern facility 
was planned to supplant gradually the company smaller plants at 
Garwood (Union County), and Bridgeport (Conn). Metal and 
Thermit Corp., Carteret, manufactured ferroboron and ferrotitanium 
by the thermite process. 

Monmouth.—Production of sand and gravel from eight operations, 
mainly along the Atlantic seaboard, totaled 883,000 tons, a 23-percent 
increase over 1959 and a 4-percent increase over the previous high 
in 1955. Building sand and gravel and paving gravel, sold to local 
and State government agencies, were the Principal types produced. 

Morris. —Alan Wood Steel Co. continued to mine and beneficiate iron 
ore at lts Scrub Oaks mine near Dover. The concentrate was Supp 
to the company steel plant at Conshohocken, Pa. Shahmoon In- 
dustries, Inc., did not operate its Mt. Hope iron-ore mine but made 
shipments from stock during 1960. Alan Wood Steel Co. continued 
to ship mine waste and mill tailings for use as concrete aggregate 
and roadstone. Shahmoon Industries, Inc., opened a new granite 
quarry for production of aggregate. Samuel Braen’s Sons mined and 
prepared granite for use as riprap, concrete aggregate, and roadstone 
at its Riverdale Quarry. The Richard Mine plant (Wharton) of 
Wharton Sand & Stone Co. ceased operating when the granite mine 
tailing from the idle Richard Mine had been consumed. Morris 
County continued to rank second in valuation of sand and gravel 
output among the 15 producing counties in the State. Output from 
eight operations totaled 2,219,901 tons a 22-percent increase over 1959 
and a 2-percent increase over the previous high in 1956. Ninety-six 

recent of the sand and gravel produced was processed and sold for 

uilding and prone uses. Logansville Pottery, Inc., mined clay near 
Bernardville for use in manufacturing flowerpots. 
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Ocean.—Despite a decline in both tonnage and value, Ocean County 
ranked third in valuation of sand and gravel production in 1960. The 
output, as in the past, was used mainly for building and paving ma- 
terials. New Jerse Pulverizing Co. near Bayville produced indus- 
trial sands for molding, blast, engine, and other industrial uses as 
well as a quantity of ground sand for abrasive, filler, and foundry 
purposes. Glidden Co. completed its pilot-plant work for recovering 
ilmenite. Construction of a concentrating plant, scheduled for com- 
letion in 1962, was planned. The plant was to be built in Jackson 

ownship near Ridgeway. Output of ilmenite concentrate from the 
new plant will be shipped by rail to the company’s titanium dioxide 
pan in Baltimore, Ma. Byproduct sand and gravel will be sold 
locally. 

Passaic.—Passaic County continued to be the second largest source 
of crushed stone in the State although the value of production was 
8 percent below 1959. The reduced value was caused by lower prices; 
the tonnage was about the same as in 1959. Basalt was produced by 
Samuel Braen’s Sons (Haledon and Hawthorne), Sowerbutt Quar- 
ries (Prospect Park), Union Building & Construction Corp. (Clif- 
ton), Great Notch Corp. (Little Falls), and Houdaille Construction 
Materials, Inc. (Montclair). Most of the basalt produced was for 
concrete and roadstone, but part of the output was used for ripra 
and roofing granules. Passaic Crushed Stone Co., Inc., produce 
concrete aggregate and roadstone from gneiss mined at a quarry near 
Pompton Takes Sand and gravel, chiefly for structural materials, 
was processed at four plants near Wayne. Miscellaneous clay for 
manufacturing brick was produced by Paterson Brick Co. (Wayne). 

PerAlex of New Jersey, Inc., Paterson, expanded crude perlite, 
mined in Nevada, for use in lightweight concrete and acoustical 
plaster, and as a soil conditioner. Natural roofing granules for min- 
eral-surfaced roofing and siding were produced by H. B. Reed Corp. 
(Passaic) and Great Notch Granule Co. (Little Falls). Facilities 
for producing beryllium oxide ceramic materials were expanded at 
National Beryllia Corporation's Haskell plant. Rare-earth metals 
and compounds were produced by Davison Chemical Division of 
W. R. Grace & Co., Pompton Plains. 

Salem.—A. W. Davis Lumber Co. discontinued its sand and gravel 
operations December 15. Only a limited quantity of building sand 
was produced by the company during 1960. 

Somerset.— Basalt production of 4.3 million tons valued at $9.4 
million made Somerset County the leading stone-producing county 
in the State. Tonnage was lower than in 1959, but value was about 
the same because of increased prices. Basalt was mined at six quar- 
ries: Houdaille Construction Materials, Inc. (Millington and Bound 
Brook), Fanwood Stone Crushing & Quarry Co. (Watchung), King- 
ston Traprock Co. (Kingston), Somerset. Crushe Stone, Inc. (Ber- 
nardsville), and Dockwatch Quarry Pit, Inc. (Martinsville). Output 
was sold mostly for concrete aggregate and roadstone, but quantities 
were also used for riprap and railroad ballast. Peapack Limestone 
Quarry Co., Inc., was inactive. Miscellaneous clay was produced by 
New Jersey Shale Brick & Tile Corp. (Somerville) and Natco Corp. 
(Middlebush). Output was used for manufacturing building brick 
and other heavy clay products. Mt. Bethel Humus Co. (Mt. Bethel) 
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produced humus peat for sale in bulk. Industrial Insulation Division 
of Johns-Manville Corp. e expanded perlite for use in man- 
ufacturing pipe insulation and for loose fill. The crude material was 
mined in Colorado by Johns-Manville Perlite Corp. 

Central Commercial Co. produced natural and artificially colored 
roofing granules at its Bound. Brook plant. 

Sussex.—Farber White Limestone Co. (Franklin) and Limestone 
Products Corp. of America (Newton) mined, crushed, ground, and 
sized limestone for a wide variety of uses. On a basis of tonnage con- 
sumption, the principal uses were for agstone, concrete aggregate, 
roddion, and as a filler in flooring, rubber, and asphalt. The lime- 
stone was also used in manufacturing lime, as an additive in live- 
stock feed, for poultry grit, filter medium, and roofing granules. 
Limestone Products Corp. burned limestone at its Lime Crest plant 
and produced hydrated lime for use in construction and agricultural 
and chemical applications. The principal consuming areas for the 
hydrated lime were New Jersey, New MOS and Pennsylvania; small 
quantities were shipped to Connecticut, Maine, Massachusetts, and 
Vermont. The Sterling Hill mine (zinc) near Ogdensburg was idle 
but shipments of manganiferous residuum were made from stockpiles 
at the Pulinerton (Pa.) smelter. 

The combined sand and gravel output of four companies totaled 
226,000 tons, a 70-percent increase over 1959. Reed-sedge peat was 
produced from bogs and sold packaged and in bulk by Hyper-Humus 
Co. (Newton) ; bulk peat sales only were reported by Netcong Nat- 
ural Products( Stanhope). Becmo, Inc., produced and sold uranium 
ore from a deposit in the southern part of the county. Old mine dumps 
near Franklin continued to attract thousands of amateur gem and 
mineral collectors. Specimens collected were chiefly calcite, franklin- 
ite, willemite, and zincite. 

Union.— Basalt was mined, crushed, and screened by Houdaille Con- 
struction Materials, Inc., at its Summit plant for use as concrete ag 
gate and roadstone. Hydrogen sulfide was recovered by diethanola- 
mine treatment at the Bayway refinery of Esso Standard Oil Co. The 
gas shipped toa nearby plant of General Chemical Div., Allied Chemi- 
cal Corp., where sulfur was recovered and used by General Chemical. 
Certified Industries Products, Inc., Hillside, expanded perlite, mined 
in Colorado, for use in acoustical plaster and concrete aggregate, and 
as a soil conditioner. 

Warren.—Alan Wood Steel Co. mined and beneficiated magnetite 
ore at its Washington mine to supply part of the iron-ore require- 
ments of its steel plant at Conshohocken, Pa. Houdaille Construc- 
tion Materials, Inc. (Carpenterville), and Steckel Concrete Co. 
(Phillipsburg) processed structural sand and gravel materials, and 
Van Horn Sand & Gravel Co. (Belvidere), using portable equipment, 
produced only gravel for construction purposes. yal Green Marble 
Co. (Phillipsburg) quarried and crushed marble exclusively for ter- 
razzo. The Port Murray clay pit and brick plant of Natco Corp. was 
active during the year after being idle in 1959. Tamarock Humus Co. 
(Buttzville) recovered peat from a nearby bog for bulk sales. Mag- 
nesium compounds, including acetate, chloride, nitrate, oxide, sulfate, 
and phosphate, were produced by J. T. Baker Chemical Co. at its 
Phillipsburg plant. 


The Mineral Industry of New Mexico 


By F. J. Kelly,’ William H. Kerns,’ and D. H. Mullen? 


4e 


E RECOVERY of certain segments of the mineral industry of 
New Mexico from production cutbacks during 1957-59, was indi- 
cated by an overall 10-percent increase in the value of output for 

1960 ($652.2 million), compared with 1959 ($592.5 million). 

Beryllium, manganese, and molybdenum in the metals group, and 
fluorspar, magnesium compounds, sheet mica, perlite, pumice, and 
sand and gravel in the nonmetals category were the only commodities 
for which a lower output was recorded in 1960. The drop in total 
value for these products, $8.7 million, was more than offset by large 
production gains reported for other minerals. 

The spectacular 33-percent advance in the value of metals output 
can be attributed to uninterrupted operations following the settlement 
of labor strikes that occupied in the copper industry in 1959 and to 
a general increase in the production of uranium ore. Metals ac- 
counted for 17 percent of the value of mineral production. 

The output of mineral fuels increased 7 percent in value in 1960 
as the result of greater overall production. However, the contribu- 
tion of the fuels group to the total value of all mineral production 
dropped from 70 percent in 1959 to 68 percent. 

Although the value of some nonmetals produced and sold in 1960 
advanced substantially, the overall increase for this group was only 
3 percent above 1959. Higher values for potash, stone, lime, and gyp- 
sum were nearly offset by a $6.1 million decline in the value of sand 
and gravel and pumice output. The value of nonmetal production 
was 15 percent of the $652.2 million recorded for all minerals. 

The expansion of the construction-materials segment of the minerals 
industry was highlighted in 1960 with the initial operation in May 
of a wallboard plant between Santa Fe and Albuquerque and the 
completion and start of operation of a second wallboard plant at 
Albuquerque. A new mica-grinding mill was constructed at Tesuque, 
and a new perlite grinding mill at No Agua replaced one destroyed 
by fire. 


2 Commodity-industry analyst, Bureau of Mines, Denver, Colo. 
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TABLE 1.—Mineral production in New Mexico * 


1959 1960 
Miaeral 
Value Value 
Quantity (thou- Quantity (thou- 
ds) 

A taslens eee ETRAS EE short tons.. 320 $6 492 $10 
Beryllium concentrate........ short tons, gross weight.. 11 Ol PA AA 
Carbon dioxide (natural). .......- thousand cubic feet... ® (3) 230,115 (3) 
A oer eur en E DES thousand short tons... 45 77 % 12 
eig pp A O do.... 149 837 295 1, 747 
Copper (recoverable content of ores, etc.) ...short tons... 39, 688 24, 369 67, 288 43, 199 
Fluors pat sco. deccsbs ees earn cassie ct Deu eU do.... 200 d A AA 
E A tet tec eect C wee eU UE (4) 39 (4) 40 
Gold (recoverable content of ores, etc.) ....troy ounces... 8,155 110 5, 423 190 
OyYpsull. slds thousand short tons..|............]--.......... 55 193 
Hell soc ee eee eee thousand cubic feet.. 16, 903 264 43, 494 684 
Iron ore (usable)... . thousand long tons, gross weight... (2) (3) I 
Lead (recoverable content of ores, ete.)..... short tons.. 829 191 1, 906 461 
Lib ls eo rl dd thousand short tons.. 16 209 36 496 
Manganese ore and concentrate (35 percent or more 

Mi e ents short tons, gross weight.. 27, 528 2,948 AAA A 

ca: 

Bera Paine hiatas see DII short tons.. 210 7 235 7 
A A E E S Ed unds.. 247 2 1) (3) 
Natural gas.......-...-..--.-.------ million cubic feet.. 739, 660 73, 966 798, 923 85, 485 

Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons.. 204, 133 16, 859 321, 667 20, 412 
LP PASS ecco ow ck dee do.... 652, 257 22, 320 645,116 28, 788 
Perlite auo loczeqcibo en nce eee eee short tons... 240, 642 2,121 240, 593 2,119 
Petroleum (crudo) .......-.thousand 42-gallon barrels.. 195, 692 301, 394 6107, 940 € 307, 491 
Potassium salts. thousand short tons, K30 equivalent... 2,189 74,117 2, 440 80, 023 
o oosedesieséeo cte niis thousand short tons... 493 1,023 365 827 
A EODEM E EE E O.o- 36 322 39 331 
Sand and pravel...cuooscsorconndón ccoo do.... 12, 460 13, 332 7,419 7,459 
Silver (recoverable content of ores, etc.) 
thousand troy ounces.. 159 144 304 215 
Stones, rr aaa thousand short tons... 461 542 1,277 1,692 
Uranium A oe cece ete short tons..| 3, 269, 826 §3, 463 | 3, 783, 494 61, 827 
Zinc (recoverable content of ores, ete.).. ......... do.... 4, 636 1, 066 13, 770 3, 553 
Value of items that cannot be disclosed: Cement, fire 
clay, magnesium compounds, manganiferous ore, 
molybdenum, vanadium, and values indicated by 
footnote A A ete PU A 3,771 AAA 5, 266 
Total New Mexico codi is $592,535 |............ 652, 200 


" 1 Podere as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 
1 Figure withheld to avoid disclosing individual company confidential data. 
3 Excludes fire clay; included with ‘‘ Value of items that cannot be disclosed.” 
4 Weight not recorded, 
5 Less than $1,000, 
€ Preliminary figure. 
? Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime. 
t Revised figure. 


Employment and Injuries.—Preliminary data compiled by the Federal 
Bureau of Mines for employment and injuries in the mineral indus- 
tries in New Mexico in 1960, excluding the petroleum industry, are 
shown in table 2. The uranium and potash industries each furnished 
approximately one-third of the total man-hours worked (excluding 
the pro industry). Nonferrous metal mines and smelters sup- 
plied approximately one-quarter of the total Uranium mines re- 
ported 14 fatal injuries and over half the nonfatal injuries; potash 
mines reported the State's only other fatality and one-third of the 
nonfatal injuries. 
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FIGURE 1.—Value of petroleum production and total value of all minerals pro- 
duced in New Mexico, 1925-60. 


TABLE 2.—Employment and injuries in the mineral industries! in 1960 ° 


Average Injuries Frequency 

Number | number | Total man- rate (in- 

Industry of opera- | of men hours juries per 

tions |employed| worked million 
man-hours) 
Nonferrous metal mines and smelter. ..... 66 2,098 | 5, 238, 392 25.8 
Metal mines (other). ..................... 2 26 30, 744 260. 2 
Uranium mines.............-.-----.------ 61 3,727 | 9,016, 768 57.1 
Potash mines. ........ le ec ceoc e ocu 6 2,829 | 7,133,024 41.5 
Nonmetal mines (other). ................. 43 400 739, 574 16.2 
Quarries noc. ce ee A se 28 184 338, 382 11.8 
Sand and gravel plants................... 128 615 999, 352 10.0 
Coal mines... 2.260250 sc odas 26 1, 726 326, 193 49.0 
Told 360 11,665 | 23, 822, 429 41.8 


! Excludes petroleum industry 
3 Preliminary figures. 
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Legislation and Government Programs.—The Office of Minerals Ex- 
loration (OME) signed a contract on January 27 with Tri-State 
etals Corp. to explore for beryl and tantalum. OME was to partic- 

o to the extent of 50 percent of approved costs not to exceed 
23,360. 

One small shipment of hand-cobbed mica was made to the Govern- 
ment purchase depot at Custer, S. Dak. Contracts for the purchase 
of uranium oxide concentrate from two of the State's six rocessing 
plants were revised by the Atomic Energy Commission (AEC) to 
extend the termination date to December 31, 1966, and stipulated the 
quantities of concentrates to be purchased. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


The value of the mineral fuels (carbon dioxide, coal, helium, na- 
tural gas, natural gas liquids, and petroleum) was 7 percent greater 
than in 1959 and represented 68 percent of the total value of all 
mineral production in the State. 

Carbon Black.—Carbon black was produced from natural gas at 
three plants in Lea County. The quantity of carbon black recovered 
was 4 percent below that of 1959, and 47.7 billion cubic feet of natural 
gas was consumed. 

Carbon Dioxide.—Production of carbon dioxide from wells in Hard- 
ing County increased 23 percent in quantity and 15 percent in value 
over that of 1959. The gas was marketed to consumers as dry ice 
and liquid carbon dioxide. | 

Coal.— Production of coal, from 19 mines (18 underground, 1 strip) 
in 5 counties, was double that of 1959. Output from the Koehler 
mine in Colfax County, operated by the Kaiser Steel Corp. supplied 
the increase. The Pittsburg & Midway Coal Co., Pittsburg, Kans., 
began stripping overburden from a coalbed west of Gallup. Coal 
production was scheduled to begin January 1962; output will be used 
at a 110-megawatt thermal-electric generating plant at Joseph City, 
Ariz., to be built by Arizona Public Service Čo. The plant will con- 
sume an estimated 380,000 tons of coal annually. Official approval 
was granted by the U.S. Department of the Interior for constructing 
a 350-megawatt thermal-electric generating plant on the Navajo 
Indian Reservation. Arizona Public Service Co. will build and op- 
erate the plant, to be named the Four Corners powerplant, on a 1,250- 
acre site, 10 miles southeast of Shiprock, leased from the Navajo 
Tribal Council. Fuel for the plant will be mined by Utah Construc- 
tion & Mining Co. from 24,320 acres of undeveloped tribal lands which 
were leased from the tribal council and which contain a large reserve 
of sub-bituminous coal. Coal requirements were expected to be 4,200 
tons a day; the Navajo tribe was to receive a royalty of 15 cents 
a ton, based on a minimum production of 800,000 tons in 1963, in- 
creasing to 2.5 million tons in 1975. 

Helium.—The helium plant at Shiprock, operated by the Federal 
Bureau of Mines, was active throughout the year; helium recovered 
from natural gas was more than double that of 1959. 
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TABLE 3.—Coal production, by counties 
(Excludes mines producing less than 1,000 short tons) 


! Value received or charged f.0.b. mine, including selling cost. (Includes a value for coal not sold but used 
by p producer, such as mine fuel and coal coked as estimated by producer at averago prices that might have 
been received if the coal had been sold commercially.) 


Natural Gas.—Marketed natural gas from oil wells and dry gas wells 
was 8 percent greater than in 1959. Production came from 13,476 
oil wells and 6,047 gas wells. Southeastern counties supplied 55 per- 
cent of the output. Although 64 percent of production was from 
dry gas wells, 83 percent of the total output was processed at natural 
gas plants for recovering natural gas liquids. Data published by the 


Natural gas 
(value of wells)—e 


1926 1930 1934 1938 1942 1946 1950 1934 1962 


Fiacure 2.—Value of natural gas, natural gasoline, and coal in New ue 
1926-60. 
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New Mexico Oil and Gas Conservation Commission? showed a total 
production of 821 billion cubic feet of gas—293.4 billion cubic feet 
from oil wells and 528.5 billion cubic feet from gas wells. 

Natural Gas Liquids.—Natural gasoline and cycle products, butane, 
and propane recovered from 26 processing plants increased 18 percent 
in quantity and 25 percent in value compared with 1959. Natural gas 
from oilfields in southeastern and northwestern counties, totaling 662.5 
billion cubic feet, was processed with the recovery of natural gasoline 
and isopentane (7.3 million barrels), butane (6.4 million), propane 
(7.8 million), butane-propane mixture (0.5 million), and isobutane 
(0.7 million). Residual gas was used for plant fuel (42.3 billion cubic 
feet), lease fuel (4 billion), manufacture of carbon black (48 billion, 
of which 29 billion was residue gas and 19 billion was from other 
sources), sales to pipelines (601.7 billion), and repressuring (9 bil- 
lion). Skelly Oil Co. completed and began operating a new $3 million 
gas-treatment plant near Loco Hills in Eddy County in May. Pan 
American Petroleum Corp. completed its Empire Abo gas-treatment 
plant 13 miles southeast of Artesia in November. "The plant was de- 
signed to process 20 million cubic feet of gas a day ; initial compressor 
capacity was 10 million cubic feet. Gas for processing came from 146 
wells in the Empire Abo field. 

Petroleum.— Petroleum production again exceeded 100 million bar- 
rels and increased 2 percent above that of 1959. Output was from 
14,286 wells—12,840 in the southeastern counties (Chaves, Eddy, Lea, 
and Roosevelt) and 1,416 in the northwestern counties (McKinley, 
Rio Arriba, Sandoval, and San Juan). Major production, 86 percent 
of the total, came from the southeastern counties. The number of 
wells completed (1,850) was below that of 1959 (2,077), but the total 
footage drilled was greater. Exploratory drilling resulted in 38 dis- 
coveries (30 oil, 8 gas) from 250 wells completed. for a success ratio 
of 15.20 percent. Development drilling was 87.25 percent successful 
with 984 oil wells and 412 gas wells from 1,600 wells completed. 


TABLE 4.—Crude petroleum production, by counties! 
(Thousand barrels) 


County 1959 1960 1 Principal fields in 1960 in order of production 

A A 4,125 3.653 | Caprock. 

A AA sees 8, 180 11,599 | Square Lake, Red Lake, North Mason. 

LA rn a 78, 720 76,607 | Denton, Gladiola, Monument, Hobbs, 
Vacuum, Langlie. 

McKinley... lecce RRR TT 126 115 | Hospah. 

A a AA 898 903 | South Blanco, Escrito. 

Roosevelt_..--...-----.--------- 452 1,195 | Milnsand. 

is o. cc2s2enceawe eacus 14 Otero, 

San Jal a ddr 13,177 13, 854 | Bisti, Horseshoe Verde Cha Cha, Totah, 
Gallegos. 

TOM 105, 692 107, 940 


1 Based on New Mexico Oil Conservation Commission county data adjusted to Bureau of Mines total. 
3 Preliminary figures. 


Pe octal Mexico Oil & Gas Engineering Committee, Annual Report: Volumes I and II, 1960. 
pp. 
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TABLE 5.—Wildcat- and development-well completions in 1960, by districts and 


counties 
District and county Crude | Conden- Gas Dry Service Total Footage 
sate 
West New Mexico: 
Wildcat: 
COLTON: AA A A Ideni 1 5, 400 
Mekinley............ NA E: STER to a AA 10 26, VOU 
Rio Arriba..........- di A 1 Il ds umcteest 15 53, 000 
TO [Y AAA A AS vw EE ades Al 4 9, 300 
San Juan............. OB AA AA AA 36 144, 600 
(816 0) e A A AI A ¡A 1 4, 200 
Valencia. ............|..-.--.... A AA d. AAA 3 14, 406 
Total.............- B PA 1 0l |:.22::22- 70 258, 400 
Development: 
Mckinley...........- Ae (ER eet ete 1 5 8 3, 600 
Kio Arriba........... 27 4 153 Wilcasisanass 194 1, 002, 500 
Sandoval............. M lac loeis 1 > A AMAS 5 B. 700 
San Juun_.....-.----- 158 28 196 22 4 408 | 2,034, 600 
Total... ana 189 32 350 35 9 615 3, 049, 700 
East New Mexico: j 
Wildcat: 
Chaves......---.----- PM MA IAEA 30 A 32 70, 500 
¡A MAA A AS AO T EE ATA 1 6, 000 
LN A A A eel inre del AA 2 11, 000 
LIN ana a E 7 2 1 50 A ese uh 60 203, 100 
DENAT AA AAA MA OE ees 72 NS 4 5, 500 
CE NI 10 3 1 A PS 69 541, 900 
LiBeollo AN na ec AA ool ameta V ae 1 800 
OG PIETTE Seat IO A bsec eas > a NOTE 2 7, 900 
AA A A occ eeu LI oacaceseszs 1 5, 300 
KRoosevelt............ d. AAA E A "p NOBIA 8 66, 500 
Total. oue tases te 22 5 2 151 oe 180 978, 800 
Development: Be 
COITO unicos A 1 13 2 50 121, 100 
Odo sap 315 4 11 79 | 410 1, 805, 700 
¡E AA 417 5 Y 59 3 493 2, 703, 700 
Roosevelt............ A A ^g nee ere ee 32 308, 600 
Total... 195 9 21 154 6 UNS 4, 939, 100 
Total all drilling...| — 1,014 | 86 | m 401 | 15| 1,850 | 9,226,000 
| 
Source: Oíl and Gas Journal. 
METALS 


Beryllium.—Exploration and development was conducted at the 
Harding mine, Taos County, but no shipments were made. 

Copper.—Copper production are ced 70 percent in quantity (27,- 
600 tons) and Li percent in value ($18.8 million) compared with 1959, 
as a result of a major increase in output from the State's leading 
copper producer, Chino mine, operated by Chino Mines Division, 
Kennecott Copper Corp. The entire operation, except for leaching 
of dump material, had eun idled by a labor strike from early August 
to late December 1959. The value of copper produced increased more 
than the quantity because the weighted average price for copper rose 
from 30.7 cents per pound for 1959 to 32.1 “cents for 1960. Three 
mines, Chino and Bayard NIA Can in Grant County and 
Bonney-Miser's Chest in Hidalgo County, supplied 98 percent of 
copper production in the State in 1960. 
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TABLE 6.—Mine production of gold, silver, copper, lead, and zinc, in terms of 
recoverable metals * 


Mines producing Material | Gold (lode and placer) | Silver (lode and placer) 


OOO soldador 
Y ear treated 3 

(thousand Value 
T.ode Placer short tons) (thousands) 
1951-55 (average). 58 3 8, 014 $270 
wet veces toes’ 75 1 8, 752 356 
1067 AA B0 1. o cocum 8, 060 2«0 
19058.............. 20 dl RENTRER 5, 873 144 
1059...........--. a0 duci uteri m 4, 144 
1960. ............. dd AI 7, 804 215 
1848-1960. ........|............]--.-.......- (3) 57, 095 

Copper J ead Zine 

pe 8 NS th AA Total 

value 
Short tons Value Short tons Value Short tons Value  [(thousands) 

(thousands) (thousands) (thousands) 

nio (average). 69, 824 $39, 864 3. 909 $1, 256 25, 010 $8, 058 $49, 532 
An ,34 63. 193 6, 012 , 35, 010 9, 593 75, 154 
1087 AAA 67, 472 40, 618 5, : 1,514 32, 7, 582 50. 105 
1058.............- 55, 540 29, 214 1,117 9, 034 1, 31.550 
1059... oce roe 39, 688 24, 369 829 191 4, 1, 066 25, SSO 
1060. .<22: 2222s... 67, 288 43, 199 1, 996 467 13, 770 3, 553 47, 654 
1848-1960. ........ 2, 260, 234 905, 444 332, 950 46,335 | 1,209, 334 227, 257 1, 287, 497 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or 
slimes re-treated, and ore, old tailings, old slag, or copper precipitates shipped to smelters during the calen- 
dar car indicated. 
oes not include gravel washed or tonnage of precipitates shipped. 
. Data not available. 


doct ION OOLLARS 
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FIGURE 3.—Value of mine production of copper and zinc and total value of 
gold, silver, copper, lead, and zinc in New Mexico, 1935-60. The value of gold, 
Silver, and lead produced annually has been relatively small. 


THE MINERAL INDUSTRY OF NEW MEXICO 693 


Major developments at the Chino operation included starting of 
construction on a $2 million skip hoist on the side of the open-pit mine 
to lift the ore and waste material from the pit, enlargement and im- 
provement of the precipitation system to remove copper from waste 
material, continuation of the stripping program to extend the mining 
area of the open pit, and completion of a new 16,000-kw. powerplant. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
counties, in terms of recoverable metals 


(lode)! treated 1 Troy Value Troy Value 
(short tons)| ounces ounces 
GTant..... eco E [Oud ke 15 7, 631, 818 2, 342 $81, 970 78, 308 $70, 873 
Hlidalgo....................... 5 131, 421 2, 996 104, 560 176, 755 159, 972 
Lincoln....................... 1 Oo AAA AAA 159 144 
O60 A 1 11 1 35 3 3 
Sandoval. .....--..---..---..- 1 AAA A 99 90 
Santa Re suse el memes EET 2 288 19 665 504 456 
BlerTB. A 3 15291 E AMA, AN 5, 947 5, 382 
BOCOLIO Locura Eger Leer 5 38, 814 65 2, 275 42, 128 38, 128 
Total 
1980... --- -22 ------- 33 | 7,803, 663 5. 423 189, 805 303, 903 275, 048 
1089 A cee ee en ee 30 4, 685, 815 3, 155 110, 425 155, 925 143, 835 
Copper Lead Zinc 
x Total 
value 
Short Value Short Value Short Value 
tons tons tons 
Grant A 64, 660 |$41, 511, 977 536 $125, 505 11, 545 | $2, 978, 494 | $44, 788, 820 
Hidalgo................ 2, 554 1, 639, 732 113 20,0414 A A 1, 930, 936 
Din COW A ae ledatte ain’ READ AN AA ARAS O acta 144 
Otero. cece ceeds. (3) ES IA A POROS MENA 231 
8andoval............... 6 3. 403 (3) A rescenpskui te 3, 505 
Santa Fe............... 19 PE AA A A 13, 125 
Sierra.................- 22 14, 317 51 11, 957 35 9, 052 40, 738 
SoCcOITO............- x 27 17, 270 1, 296 303, 217 2, 190 565, O84 925, 974 
Total: 

1960. ......... 67, 288 | 43, 108, R97 1, 996 487, 064 13, 770 3, 552, 680 7, 683, 474 
1959.......... 39, 68S : 24, 308, 432 829 190, 670 4.630 | 1,066, 2x0 | 25.579, 642 


1 Operations at various cleanups not counted as producing mines. 
2 Does not include tonnage of precipitates shipped. 
§ Less than 1 ton. 


Gold.—Five mines, Chino and Bayard (Continental Grant County, 
and Atwood-Henry Clay, Bonney: Miser s Chest, an Eighty-F Ive in 
Hidalgo County, supplied 97 percent of the gold production. More 
than half of the output was recovered as a byproduct of copper ore 
from the Chino, Bayard, and Bonney-Miser's Chest mines. The re- 
mainder came chiefly from gold-silver ore from the Atwood-Henry 
Clay and Eighty-Five mines. 

Iron Ore.—Magnetite ore containing 65 percent iron was produced 
from the Kearney Iron Pit in Grant County by White & Mathis and 
shipped to Clarence Moore, Albuquerque, for use as a high-density 
concrete aggregate. 

Lead.—Three mines, Linchburg in Socorro County and American 
and Hanover in Grant County, accounted for 89 percent of the lead 
production. Output more than doubled, mainly as a result of in- 
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produced humus peat for sale in bulk. Industrial Insulation Division 
of Johns-Manville Corp. el expanded perlite for use in man- 
ufacturing pipe insulation and for loose fill. e crude material was 
mined in Colorado by Johns-Manville Perlite Corp. 

Central Commercial Co. produced natural and artificially colored 
roofing granules at its Bound: Brook plant. 

Sussex.—Farber White Limestone Co. (Franklin) and Limestone 
Products Corp. of America (Newton) mined, crushed, ground, and 
sized limestone for a wide variety of uses. On a basis of tonnage con- 
dad p the principal uses were for agstone, concrete aggregate, 
roadstone, and as a filler in flooring, rubber, and asphalt. The lime- 
stone was also used in manufacturing lime, as an additive in live- 
Stock feed, for poultry grit, filter medium, and roofing granules. 
Limestone Products T burned limestone at its Lime Crest plant 
and produced hydrated lime for use in construction and agricultural 
and chemical applications. The principal consuming areas for the 
hydrated lime were New Jersey, New York, and Pennsylvania; small 
a were shipped to Connecticut, Maine, Massachusetts, and 

ermont. The Sterling Hill mine (zinc) near Ogdensburg was idle 
but shipments of manganiferous residuum were made from stockpiles 
at the Palmerton (Pa.) smelter. 

The combined sand and gravel output of four companies totaled 
226,000 tons, a 70-percent increase over 1959. Reed-sedge peat was 
produced from bogs and sold packaged and in bulk by Hyper-Humus 
Co. (Newton) ; bulk peat sales only were reported by Netcong Nat- 
ural Products( Stanhope). Becmo, Inc., produced and sold uranium 
ore from a deposit in the southern part of the county. Old mine dumps 
near Franklin continued to attract thousands of amateur gem and 
mineral collectors. Specimens collected were chiefly calcite, franklin- 
ite, willemite, and zincite. 

Union.—Basalt was mined, crushed, and screened by Houdaille Con- 
struction Materials, Inc., at its Summit plant for use as concrete aggre- 
gate and roadstone. Hydrogen sulfide was recovered by diethanola- 
mine treatment at the Bayway refinery of Esso Standard Oil Co. The 
gas shipped to a nearby plant of General Chemical Div., Allied Chemi- 
cal Corp., where sulfur was recovered and used by General Chemical. 
Certified Industries Products, Inc., Hillside, expanded perlite, mined 
in Colorado, for use in acoustical plaster and concrete aggregate, and 
as a soil conditioner. 

Warren.—Alan Wood Steel Co. mined and beneficiated magnetite 
ore at its Washington mine to supply part of the iron-ore require- 
ments of its steel plant at Conshohocken, Pa. Houdaille Construc- 
tion Materials, Inc. (Carpenterville), and Steckel Concrete Co. 
(Phillipsburg) processed structural sand and gravel materials, and 
Van Horn Sand & Gravel Co. (Belvidere), using portable equipment, 

roduced only gravel for construction purposes. Royal Green Marble 

o. (Phillipsburg) quarried and crushed marble exclusively for ter- 
razzo. The Port Murray clay pit and brick plant of Natco Corp. was 
active during the year after being idle in 1959. Tamarock Humus Co. 
(Buttzville) recovered peat from a nearby bog for bulk sales. Mag- 
nesium compounds, including acetate, chloride, nitrate, oxide, sulfate, 
and phosphate, were produced by J. T. Baker Chemical Co. at its 
Phillipsburg plant. 
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E RECOVERY of certain segments of the mineral industry of 
New Mexico from production cutbacks during 1957-59, was indi- 
cated by an overall 10-percent increase in the value of output for 

1960 ($652.2 million), compared with 1959 ($599.5 million). 

Beryllium, manganese, and molybdenum in the metals group, and 
fluorspar, magnesium compounds, sheet mica, perlite, pumice, and 
sand and gravel in the nonmetals category were the only commodities 
for which a lower output was recorded in 1960. The drop in total 
value for these products, $8.7 million, was more than offset by large 
production gains reported for other minerals. 

The spectacular 33-percent advance in the value of metals output 
can be attributed to uninterrupted operations following the settlement 
of labor strikes that occurred in the copper industry in 1959 and to 
& general increase in the production of uranium ore. Metals ac- 
counted for 17 percent of the value of mineral production. 

The output of mineral fuels increased 7 percent in value in 1960 
as the result of greater overall production. However, the contribu- 
tion of the fuels group to the total value of all mineral production 
dropped from 70 percent in 1959 to 68 percent. 

Although the value of some nonmetals produced and sold in 1960 
advanced substantially, the overall increase for this group was only 
3 percent above 1959. Higher values for potash, stone, lime, and gyp- 
sum were nearly offset by a $6.1 million decline in the value of sand 
and gravel and pumice output. The value of nonmetal production 
was 15 percent of the $652.2 million recorded for all minerals. 

The expansion of the construction-materials segment of the minerals 
industry was highlighted in 1960 with the initial operation in May 
of a wallboard plant between Santa Fe and Albuquerque and the 
completion and start of operation of a second wallboard plant at 
Albuquerque. A new mica-grinding mill was constructed at Tesuque, 
poe a new perlite grinding mill at No Agua replaced one destroyed 

y fire. 


1 Commodity-Industry analyst, Bureau of Mines, Denver, Colo. 
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produced humus peat for sale in bulk. Industrial Insulation Division 
of Johns-Manville Corp. bea expanded perlite for use in man- 
ufacturing pipe insulation and for loose fill. e crude material was 
mined in Colorado by Johns-Manville Perlite Corp. 

Central Commercial Co. produced natural and artificially colored 
roofing granules at its Doan Brook plant. 
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sumption, the principal uses were for agstone, concrete ag te, 
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stone was also used in manufacturing lime, as an additive in live- 
stock feed, for poultry grit, filter medium, and roofing granules. 
Limestone Products Corp. burned limestone at its Lime Crest plant 
and produced hydrated lime for use in construction and agricultural 
and chemical applications. The principal consuming areas for the 
hydrated lime were New Jersey, New rr and Pennsylvania; small 

uantities were shipped to Connecticut, Maine, Massachusetts, and 

ermont. The Sterling Hill mine (zinc) near Ogdensburg was idle 
but shipments of manganiferous residuum were made from stockpiles 
at the Palmerton (Pa.) smelter. 

The combined sand and gravel output of four companies totaled 
226,000 tons, a 70-percent increase over 1959. Reed-sedge peat was 
produced from bogs and sold packaged and in bulk by Hyper-Humus 
Co. o ewton); bulk peat sales only were reported by Netcong Nat- 
ural Products( Stanhope). Becmo, Inc., produced and sold uranium 
ore from a deposit in the southern part of the county. Old mine dumps 
near Franklin continued to attract thousands of amateur gem and 
mineral collectors. Specimens collected were chiefly calcite, franklin- 
ite, willemite, and zincite. 

Union.—Basalt was mined, crushed, and screened by Houdaille Con- 
struction Materials, Inc., at its Summit plant for use as concrete aggre- 
gate and roadstone. Hydrogen sulfide was recovered by diethanola- 
mine treatment at the Bayway refinery of Esso Standard Oil Co. The 
gas shipped to a nearby plant of General Chemical Div., Allied Chemi- 
cal Corp., where sulfur was recovered and used by General Chemical. 
Certified Industries Products, Inc., Hillside, expanded perlite, mined 
in Colorado, for use in acoustical plaster and concrete aggregate, and 
as a soil conditioner. 

Warren.—Alan Wood Steel Co. mined and beneficiated magnetite 
ore at its Washington mine to supply part of the iron-ore require- 
ments of its steel plant at Conshohocken, Pa. Houdaille Construc- 
tion Materials, Inc. (Carpenterville), and Steckel Concrete Co. 
(Phillipsburg) processed structural sand and gravel materials, and 
Van Horn Sand & Gravel Co. (Belvidere), using portable equipment, 
produced only gravel for construction PUR yal Green Marble 
Co. (Phillipsburg) quarried and crushed marble exclusively for ter- 
razzo. The Port Muray clay pit and brick plant of Natco Corp. was 
active during the year after being idle in 1959. Tamarock Humus Co. 
(Buttzville) recovered peat from a nearby bog for bulk sales. Mag- 
nesium compounds, including acetate, chloride, nitrate, oxide, sulfate, 
and phosphate, were produced by J. T. Baker Chemical Co. at its 
Phillipsburg plant. 
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HE RECOVERY of certain segments of the mineral industry of 
New Mexico from production cutbacks during 1957—59, was indi- 
cated by an overall 10-percent increase in the value of output for 

1960 ($652.2 million), compared with 1959 ($599.5 million). 

Beryllium, manganese, and molybdenum in the metals group, and 
fluorspar, magnesium compounds, sheet mica, perlite, pumice, and 
sand and gravel in the nonmetals category were the only commodities 
for which a lower output was recorded in 1960. The drop in total 
value for these products, $8.7 million, was more than offset by large 
production gains reported for other minerals. 

The spectacular 33-percent advance in the value of metals output 
can be attributed to uninterrupted operations following the settlement 
of labor strikes that mutui d in the copper industry in 1959 and to 
a general increase in the production 31 uranium ore. Metals ac- 
counted for 17 percent of the value of mineral production. 

The output of mineral fuels increased 7 percent in value in 1960 
as the result of greater overall production. However, the contribu- 
tion of the fuels group to the total value of all mineral production 
dropped from 70 percent in 1959 to 68 percent. 

Although the value of some nonmetals produced and sold in 1960 
advanced substantially, the overall increase for this group was only 
3 percent above 1959. Higher values for potash, stone, lime, and gyp- 
sum were nearly offset by a $6.1 million decline in the value of sand 
and gravel and pumice output. The value of nonmetal production 
was 15 percent of the $652.2 million recorded for all minerals. 

The expansion of the construction-materials segment of the minerals 
industry was highlighted in 1960 with the initial operation in May 
of a wallboard plant between Santa Fe and Albuquerque and the 
completion and start of operation of a second wallboard plant at 
Albuquerque. A new mica-grinding mill was constructed at Tesuque, 
na a new perlite grinding mill at No Agua replaced one destroyed 
by fire. 


1Commodity-industry analyst, Bureau of Mines, Denver, Colo. 
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TABLE 1.—Mineral production in New Mexico * 


1960 
Miaeral 
Value 
Quantity (thou- 
sands) 
Bartlett naa short tons. . 492 $10 
Beryllium concentrate........ short tons, gross weight..| | lf | 6[|............]....-....... 
Carbon dioxide (natural)......... thousand cubic feet.. 230,115 (3) 
CAES on se thousand short tons... : 132 
COON E C EN do.... 295 1.747 
Copper (recoverable content of ores, etc.) ...short tons.. 67, 288 43,199 
AN A o ees doc. 2.290]. AAA RAP 
Gëm stong AAA sea Luise asse ci D d (9 40 
Gold (recoverable content of ores, etc .)....troy ounces.. 5, 123 190 
(IVDSUID ions esee AA thousand short tons..|............|]............ 55 193 
SA Ex thousand cubic feet.. 43, 494 684 
Iron ore (usable). ... thousand long tons, gross weight.. 1 
Lead (recoverable content of ores, ete.). .... short tons.. 1, 996 467 
Lime nica taa thousand short tons.. 36 496 
Manganese ore and concentrate (35 percent or more 
Mi) cdas short tons, gross weizht..| 27,528 | | 2,248 |............]-----....--- 
Mica: 

Serap A A eones short tons.. 235 7 
A A cee erc dis ate pounds.. a) (5) 
Natural gas......................... máillioa cubic feet.. 798, 923 85, 435 

Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons.. 321, 6607 20, 412 
LP'gused.. alee eee ee eee A do.... 645,116 28, 788 
Perlis cnt cect A AN short tons.. 240, 593 2,119 
Petroleum (crude)......... thousand 42-gallon barrels.. 6 107, 940 € 307, 491 
Potassium: salts. thousand short tons, K20 equivalent.. 2, 440 80, 023 
O A A aeta qs thousand short tons.. 265 7 
Balbus II IR A IN. Onis 39 331 
Sand and gravel..................... l.l l.l... do.... 7,419 3,459 
Rilver (recoverable content of ores, etc.) 
thousand troy ounces.. 304 275 
JR tadni Sdn thousand short tons.. 1,277 1,692 
Uranium Of6. c cierres short tons.. 3,793, 494 61, 527 
Zinc (recoverable content of ores, etc.)...........do.... 13, 77 3, 553 
Value of items that cannot be disclosed: Cement, fire 
clay, magnesium compounds, manganiferous ore, 
molybdenum, vanadium, and values indicated by 
footnote A A A AA ^ o REA dosestecoxixe 5, 266 
Total New Mexico rA arica $502,535 lec cece 652, 200 


" 1 er as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 
2 Figure withheld to avoid disclosing individual company confidential data. 
3 Excludes fire clay; included with “Value of items that cannot be disclosed.” 
4 Weight not recorded. 
5 Less than $1,000. 
€ Preliminary figure, 
* Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime. 
$ Revised figure. 


Employment and Injuries.—Preliminary data compiled by the Federal 
Bureau of Mines for employment and injuries in the mineral indus- 
tries in New Mexico in 1960, excluding the petroleum industry, are 
shown in table 2. The uranium and potash industries each furnished 
approximately one-third of the total man-hours worked (excluding 
the ou industry). Nonferrous metal mines and smelters sup- 
plied approximately one-quarter of the total. Uranium mines re- 
ported 14 fatal injuries and over half the nonfatal injuries; potash 
mines reported the State's only other fatality and one-third of the 
nonfatal injuries. 
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FIGURE 1.—Value of petroleum production and total value of all minerals pro- 
duced in New Mexico, 1925-60. 


TABLE 2.—Employment and injuries in the mineral industries! in 1960? 


Average Injuries Frequency 

Number | number | Total man- rate (in- 

Industry of opera- | of men hours juries per 

tions jemployed}| worked million 
man-hours) 
Nonferrous metal mines and smelter...... 66 2,098 | 5,238, 392 25.8 
Metal mines (Other). ..................... 2 26 30, 744 260. 2 
Uranium mines..........................- 61 3,727 | 9,016, 768 57.1 
Potash mines: o.oo os oo eo Sl Ere erENE 6 2,829 | 7, 133, 024 41.5 
Nonmetal mines (other). ................. 43 460 139, 574 16. 2 
OUBITI CS oso ieee A 23 184 338, 382 11.8 
Sand and gravel plants. .................. 128 615 999, 352 10.0 
Coulmies.....3.2..222 20 9 Ende 26 1, 726 326, 193 49. 0 
Totál dien cvaseusaetu A A 360 11, 665 | 23, 822, 429 41.8 


! Excludes petroleum industry 
3 Preliminary figures. 
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Legislation and Government Programs.—The Office of Minerals Ex- 
loration (OME) signed a contract on January 27 with Tri-State 
Metals Corp. to explore for beryl and tantalum. OME was to partic- 
er to the extent of 50 percent of approved costs not to exceed 
23,360. 

One small shipment of hand-cobbed mica was made to the Govern- 
ment purchase depot at Custer, S. Dak. Contracts for the purchase 
of uranium oxide concentrate from two of the State’s six rocessing 
plants were revised by the Atomic Energy Commission (AKC) to 
extend the termination date to December 31, 1966, and stipulated the 
quantities of concentrates to be purchased. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


The value of the mineral fuels (carbon dioxide, coal, helium, na- 
tural gas, natural gas liquids, and petroleum) was 7 percent greater 
than in 1959 and represented 68 percent of the total value of all 
mineral production in the State. 

Carbon Black.—Carbon black was produced from natural gas at 
three plants in Lea County. The quantity of carbon black recovered 
was 4 percent below that of 1959, and 47.7 billion cubic feet of natural 
gas was consumed. 

Carbon Dioxide.—Production of carbon dioxide from wells in Hard- 
ing County increased 23 percent in quantity and 15 percent in value 
over that of 1959. The gas was marketed to consumers as dry ice 
and liquid carbon dioxide. | 

Coal.— Production of coal, from 19 mines (18 underground, 1 strip) 
in 5 counties, was double that of 1959. Output from the Koehler 
mine in Colfax County, operated by the Kaiser Steel Corp. supplied 
the increase. The Pittsburg & Midway Coal Co., Pittsburg, Kans., 
began stripping overburden from a coalbed west of Gallup. Coal 
production was scheduled to begin January 1962; output will be used 
at a 110-megawatt thermal-electric generating plant at Joseph City, 
Ariz., to be built by Arizona Public Service Co. The plant will con- 
sume an estimated 380,000 tons of coal annually. Official approval 
was granted by the U.S. Department of the Interior for constructing 
a 350-megawatt thermal-electric generating plant on the Navajo 
Indian Reservation. Arizona Public Service Eo. will build and op- 
erate the plant, to be named the Four Corners powerplant, on a 1,250- 
acre site, 10 miles southeast of Shiprock, leased from the Navajo 
Tribal Council. Fuel for the plant will be mined by Utah Construc- 
tion & Mining Co. from 24,320 acres of undeveloped tribal lands which 
were leased from the tribal council and which contain a large reserve 
of sub-bituminous coal. Coal requirements were expected to be 4,200 
tons a day; the Navajo tribe was to receive a royalty of 15 cents 
a ton, based on a minimum production of 800,000 tons in 1963, in- 
creasing to 2.5 million tons in 1975. 

Helium.—The helium plant at Shiprock, operated by the Federal 
Bureau of Mines, was active throughout the year; helium recovered 
from natural gas was more than double that of 1959. 
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TABLE 3.—Coal production, by counties 
(Excludes mines producing less than 1,000 short tons) 


1959 1960 
County y 
Average Average 
Short tons value per Short tons value per 
ton ! ton 1 

SN A A IA 82, 359 $6. 29 212,114 $6. 10 
DICKINICY A A A n dE 50, 316 4. 62 69, 584 5. 44 
IO ATT DG wane a 7,830 5. 91 7, 398 5. 58 
Sandoval. cenas eet eeu cee ee aA tarde 1, 245 3. 11 1, 457 6. 50 
BAD Jüan soscaire A 6, 800 5. 40 4, 5. 75 
Tola 148, 550 5. 64 204, 762 5. 93 


1 Value received or charged f.o.b. mine, including selling cost. (Includes a value for coal not sold but used 
by producer, such as mine fuel and coal coked as estimated by producer at averago prices that might have 
been received 1f the coal bad been sold commercially.) 


Natural Gas. —Marketed natural gas from oil wells and dry gas wells 
was 8 pereo greater than in 1959. Production came from 13,476 
oil wells and 6,047 gas wells. Southeastern counties supplied 55 per- 
cent of the output. Although 61 percent of production was from 
dry gas wells, 83 percent of the total output was processed at natural 
gas plants for recovering natural gas liquids. Data published by the 
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FIGURE 2.—Value of natural gas, natural gasoline, and coal in New Mexico, 
1926-60. 
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New Mexico Oil and Gas Conservation Commission ? showed a total 
production of 821 billion cubic feet of gas—293,4 billion cubic feet 
from oil wells and 528.5 billion cubic feet from gas wells. 

Natural Gas Liquids.—Natural gasoline and cycle products, butane, 
and propane recovered from 26 processing plants increased 18 percent 
in quantity and 25 percent in value compared with 1959. Natural gas 
from oilfields in southeastern and northwestern counties, totaling 662.5 
billion cubic feet, was processed with the recovery of natural gasoline 
and isopentane (7.3 million barrels), butane (6.4 million), propane 

7.8 million), butane-propane mixture (0.5 million), and isobutane 

0.7 million). Residual gas was used for plant fuel (42.3 billion cubic 

eet), lease fuel (4 billion), manufacture of carbon black (48 billion, 
of which 29 billion was residue gas and 19 billion was from other 
sources), sales to pipelines (601.7 billion), and repressuring (9 bil- 
lion). Skelly Oil Co. completed and began operating a new $3 million 
eas-treatment plant near Loco Hills in Eddy County in May. Pan 

merican Petroleum Corp. completed its Empire Abo gas-treatment 
plant 13 miles southeast of Artesia in November. The plant was de- 
signed to process 20 million cubic feet of gas a day; initial compressor 
capacity was 10 million cubic feet. Gas for processing came from 146 
wells inthe Empire Abo field. 

Petroleum.—Petroleum production again exceeded 100 million bar- 
rels and increased 2 percent above that of 1959. Output was from 
14,286 wells—12,840 in the southeastern counties (Chaves, Eddy, Lea, 
and Roosevelt) and 1,446 in the northwestern counties (McKinley, 
Rio Arriba, Sandoval, and San Juan). Major production, 86 percent 
of the total, came from the southeastern counties. The number of 
wells completed (1,850) was below that of 1959 (2,077), but the total 
footage drilled was greater. Exploratory drilling resulted in 38 dis- 
coverles (30 oil, 8 gas) from 250 wells completed for a success ratio 
of 15.20 percent. Development drilling was 87.25 percent successful 
with 984 oil wells and 412 gas wells from 1,600 wells completed. 


TABLE 4.—Crude petroleum production, by counties * 
(Thousand barrels) 


County 1959 1960 2 Principal fields in 1960 in order of production 

Chaves-ccccoccecuconctstoerezi22 4.125 3, 653 | Caprock. 

Pad ye cedo 8, 180 11.599 | Square Lake, Red Lake, North Mason. 

PT M E ee 78. 720 76,607 | Denton, Gladiola, Monument, Hobbs, 
Vacuum, Langlie. 

MeKinleY 24 ttc coon Sa 126 115 | Hospah. 

Rio Arriba... ................... 898 903 | South Blanco, Escrito. 

A coicecox- cuore 452 1,195 | Milnsand. 

Sandoval. oesduu Uoc eiue 14 14 | Otero. 

Sand jane cise esco ruecatacas 13, 177 13, 854 | Bisti, Horseshoe Verde Cha Cha, Totah, 
Gallegos. 

Tollos eters ta 105, 692 107, 940 


! Based on New Mexico Oil Conservation Commission county data adjusted to Bureau of Mines total. 
3 Preliminary flgures. 


DA) Mexico OIl & Gas Engineering Committee, Annual Report: Volumes I and II, 1960, 
pp. 


THE MINERAL INDUSTRY OF NEW MEXICO 691 


TABLE 5.—Wildcat- and development-well completions in 1960, by districts and 


counties 
District and county Crude | Conden- Gas Dry Service Total Footage 
sate 
West New Mexico 
Wildcat: 
Catron ala a lá I] AAA 1 5, 400 
McKinley....--...--- > Ap AA eters Bl EESE 10 26, 900 
Rio Arriba........... 8 e EE 1 y UM PEE 15 53, 000 
Bandoval. aei cl A cene I use ESSE d d sois 4 9, 300 
Ban Juan............- " d race EA 33 |.........- 36 144, 600 
BOGDITO. A AA AA EE ¡Y A 1 4, 800 
IC AAA M um E d A 3 14, 400 
Total... uve B EEEE A 1 Ol incesceseca 70 258, 400 
Development: 
McKinley............ y A AA 1 5 8 3, 600 
Rio Arriba........... 27 4 153 10 A 194 1, 002, 800 
Sandoval............. 2 V eor cse 1 pM A tet ean 5 8, 700 
San Juan............. 158 28 196 22 4 408 2, 034, 600 
Total.............. 189 32 350 35 9 015 3, 049, 700 
East New Mexico: J 
Wildcat: 
Chaves..............- Y i eut: HOC PN dÜ guest E 32 70, 500 
AN AAA, PO, A IT Iri AP 1 6, 000 
Da BAOÀ AA A A A V JA Re cn ee S 2 11, 000 
Büdy. ee ewes ( 2 1 50 PRA 60 263, 100 
Harding A O A MA A Ol A 4 5, 500 
Saar ee ee ae 10 3 1 55 |--2-0----- 69 541, 900 
ANT IEA AN PA RA 4. usi 1 800 
LO 6 (4 ANA A PO A Fhe AS 2 7, 900 
DI A or A A Ui et 1 5, 300 
Roosevelt............ "AR A cU 0 scere 8 66, 800 
Total. ...---------- 22 5 2 j Kod AA 180 978, 800 
Dev lopment; 
Chaves............... d iL. 1 13 2 50 121, 100 
Eddy ENS A 315 4 11 79 1 410 1, 805, 700 
Sadat AN 417 5 9 59 3 493 2, 703, 700 
Roosevelt.......----- v. m AAA NX OR EN M AP 32 308, 
Total.............. 785 9 21 154 6 Y85 4, 939, 100 
Total all drilling...) 1,014 , 46 | 374 401 15 | 1,850 | 9,226,000 
| 
Source: Oil and Gas Journal. 
METALS 


Beryllium.—Exploration and development was conducted at the 
Harding mine, Taos County, but no shipments were made. 

Copper.—Copper production incr 70 percent in quantity (27,- 
600 tons) and v percent in value ($18.8 million) compared with 1959, 
as a result of a major increase in anna from the State’s leading 
copper producer, Chino mine, operated by Chino Mines Division, 
Kennecott Copper Corp. The entire operation, except for leaching 
of dump material, had been idled by a labor strike from early August 
to late December 1959. The value of copper produced increased more 
than the quantity because the weighted average price for copper rose 
from 30.7 cents per pound for 1959 to 32.1 cents for 1960. Three 
mines, Chino and Bayard a) in Grant County and 
Bonney-Miser’s Chest in Hidalgo County, supplied 98 percent of 
copper production in the State in 1960. 
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TABLE 6.—Mine production of gold, silver, copper, lead, and zinc, in terms of 
recoverable metals! 


Mines producing Material | Gold (lode and placer) | Silver (lode and placer) 


sold or 
Year treated 3 

(thousand Troy Value Troy Value 

T.ode Placer short tons) ounces [(thousands)| ounces |(thousands) 
(thousands) 
1951-55 (average). 58 3 8, 014 2, 996 $105 298 $259 
Da oa 75 1 8, 752 3,275 115 393 356 
4 AAC 60^ liucconabosos 8, 060 3, 212 112 309 280 
1958.............. 20 EEA 5, 873 8, 378 118 159 144 
1059... os cca 30^ [eco ecua gece 4, 686 3, 155 110 159 144 
1960. ............. dl AA 7, 804 5, 423 190 304 275 
1848-1960. ........|.-.-.---....]|---.-.-...-- (3) 2, 229, 479 51, 366 72, 340 57, 095 
Copper T ead Zine 

Total 

value 
Short tons Value &hort tons Value Short tons Value (thousands) 

(thousands) (thousands) (thousands) 

1951-55 (average). 69, 824 $39, 864 3, 999 $1, 256 25, 010 $8, 058 $49, 552 
A RH: 4, 345 63, 193 6, 042 1, 897 35, 010 9, 593 75, 154 
1957 e ar rr 67, 472 40, 618 5, 294 1,514 32. 680 7,582 50, 105 
1058 econo nava 55, 540 29, 214 1,117 261 9, 034 1, 843 31. 580 
19059: 252 cts 39, 688 24, 369 829 191 4, 636 1, 066 25, 850 
1960. ............. 67, 288 43, 199 1, 996 467 18, 770 3, 553 47, 684 
1848-1060. ........ 2, 260, 234 905, 444 332, 950 46,335 | 1,209,334 227, 257 1, 287, 497 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or 
slimes re-treated, and ore, old tailings, old slag, or copper precipitates shipped to smelters during the calen- 
dar year indicated, 
oes not include gravel washed or tonnage of precipitates shipped. 
* Data not available. 
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FIGURE 3.—Value of mine production of copper and zinc and total value of 
gold, silver, copper, lead, and zinc in New Mexico, 1935-60. The value of gold, 
silver, and lead produced annually has been relatively small. 
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Major developments at the Chino operation included starting of 
construction on a $2 million skip hoist on the side of the open-pit mine 
to lift the ore and waste material from the pit, enlargement and im- 
provement of the precipitation system to remove copper from waste 
material, continuation of the stripping program to extend the mining 
area of the open pit, and completion of a new 16,000-kw. powerplant. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
counties, in terms of recoverable metals 


Lode Gold Silver 
Mines materíal 
County producing sold or 
(lode)! treated 2 Troy Value Troy Value 
(short tons)| ounces ounces 
Grant. iesu e xn 15 | 7,631,818 2, 342 $81. 97 78, 308 $70, 873 
HIRO cacao DRE EE 5 131, 421 2, 996 104, 860 176, 755 159, 972 
Lincoln: ee eae 1 SE AI A oe 159 144 
OtérO..-. cimo rca l 11 1 35 3 3 
Sandova8l..................... 1 7 e trail AA AA 99 90 
Santa Fe.....................- 2 288 19 665 504 456 
o Aa: PE es 3 A A EEE 5, 947 5, 382 
SOCOM AA 5 38, 614 65 2, 275 42, 128 38, 128 
Total 
E A 33 7, 803, 663 5. 423 189, 805 303, 903 275, 048 
1050 eects 30 | 4, 685, 815 3, 155 110, 425 158, 925 143, 835 
Copper Lead Zinc 
T 'Total 
A value 
Short Value Short Value Short Value 
tons tons tons 
Orant. AA 64, 660 |$41, 511, 877 536 $125, 506 11,545 | $2, 978, 494 | $44, 788, 820 
Hidalgo................ 2,554 | 1,639, 732 113 204012 Tas eese [uctus etes 1, 930, 936 
LAGco0lD.. vo ial D RES PEUT AERE AA: TRUE OO ENE ELE 144 
Otero... eec ool eas Q) A UE: A ENIM 231 
Sandoval............... 6 3, 403 (2) 12. AA es [epa Sen ate 3, 505 
Santa Fe............... 19 12-005 [ce cce AE A A es 13, 126 
Sierra.................- 22 14, 317 51 11,957 35 9, 0-2 40, 739 
Socorro.....--.- 27 17, 270 1, 296 303, 217 2, 190 565, 084 925, 974 
Total: 

1960.......... 67, 288 | 43, 108, 897 1, 996 467, 064 13.770 | 3. 552,660 | 47, 683, 474 
1959... ....... 39, 658 | 24, 305, 132 829 190, 670 4, 636 1, 066, 2*0 25, 879, 042 


1 Operations at various cleanups not counted as producing mines. 
3 Does not include tonnage of precipitates shipped. 
3 Less than 1 ton. 


Gold.—Five mines, Chino and Bayard (Continental Grant County, 
and Atwood-Henry Clay, Bonne Miser S Chest, an Eighty-Five In 
Hidalgo County, supplied 97 percent of the gold production. More 
than half of the output was recovered as a byproduct of copper ore 
from the Chino, Bayard, and Bonney-Miser's Chest mines. The re- 
mainder came chiefly from gold-silver ore from the Atwood-Henry 
Clay and Eighty-Five mines. 

Iron Ore.—Magnetite ore containing 65 percent iron was produced 
from the Kearney Iron Pit in Grant County by White & Mathis and 
shipped to Clarence Moore, Albuquerque, for use as a high-density 
concrete aggregate. 

Lead.—Three mines, Linchburg in Socorro County and American 
and Hanover in Grant County, accounted for 89 percent of the lead 
production. Output more than doubled, mainly as a result of in- 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
classes of ore or other source materials, in terms of recoverable metals 


Material 
Number| sold or Gold Silver Conper I ead Zinc 
Source of treated (tray (troy (pounds) | (pounds) | (Pounds) 
mines ! (short Jounces)] ounces) 
tons) 
Lode ore: 
Dry gold-silver........... 4 51, 843 2,125 | 142, 530 1, 472, 000 237, TMN 9. v 
Dry silver................ 6 1, 764 1 8, 531 82, 700 108, 700 71, 2 
Total dao 10 53, 607 2,126 | 151, 061 1. 534, 700 346, 400 £n, 200 
Copper.....-------------- 16 | 7,526,259 | 3,189 | 71.827 | 83,628,300 |........... 84.700 
Lead A 2 $, 176 35 30. 013 4, 100 708, 800 a6. ^on 
Lead-zinc and zine 3...... 5 211, 121 73 | 50,890 101, 600 | 2. (01,300 | 27, 333, 441) 
Lead barite.............. 1 4,500 |........ 112 |] t2 34.500 |......... UN 
dl AA tereast 24 | 7,750, 056 3.297 | 152, 842 83, 734.000 | 3,545,600 | 27, 459, S00 
Other “lode” material: ' 
Copper precipitates...... 2 30. 401 |........1-.-...--. 49.307, 300 |.........L. |. Lll. 
Total “lode” material. 33 | 7,834,064 | 5,423 | 303, 003 | 134,576,000 | 3,992,000 | 27, 540,000 


1 Detail will not necessarily add to totals because some mines produce more than one class of material 
2 Combined to avoid disclosing individual company confidential data, 


TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
types of material processed and methods of recovery, in terms of recoverable 


metals 


Type of material processed Gold Silver Copper Lead Zine 
and method of recovery (troy (troy (pounds) (pounds) (pounds) 
ounces) o'nces) 
Lode: 
Concentration and smelting of con- 
centrates:! OT ooo 3. 266 151, 538 83.197, 900 | 3,596.69 | 27, 446, 500 
—— A A o A e oF + 
Direct-smelting: 
Mii usc A A m. d 2, 157 152, 365 1, 905, 800 395, 400 93, 500 
Copper precipitates. --ooooocooolecocccaccoo loco 49, 307, 300 isc la eR eR 
TOU secu Soo ia 2, 157 152, 365 51, 213, 160 395, 400 93, 500 
Other: 
Leaching of copper ore.........../..-.-.-2--2.]..---------- 185.000 MIA uet pns 
Grand total. 5.423 | 303.903 | nes 000 | 3,992,000 | 27,540,000 


1 Includes lead-barite ore concentrate. 


creased production from the Linchburg mine, owned by Empire Zinc 
cn The New Jersey Zinc Co., and operated by L. A. Patten, 
essee. 

Manganese Ore and Concentrate.—When the quota was filled under 
the Government manganese ore and concentrate carlot-purchase pro- 
gram on August 5, 1959, the State's manganese industry came to a 
near standstill. In 1960, shipments of manganese ore were reduced 
to zero. Luck Mining Co. shipped ferruginous manganese ore con- 
taining 11 percent manganese and 32 percent iron from the Boston 
Hill mine in Grant County to The Colorado Fuel and Iron Corp. 
steel plant at Pueblo, Colo. 

Molybdenum.—The entire production of molybdenum came from 
molybdenum concentrate produced by Chino Mines at its Chino con- 
centrator at Hurley, Grant County, as a byproduct of copper ores. 
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The Molybdenum Corp. of America continued for the fifth year an 
exploration and development program, partly financed by a Defense 
Minerals Exploration Administration (DMEA) contract, at the 
Questa mine in Taos County. Work consisted of drifting, cross- 
cutting, and diamond drilling. The company announced that the 
work had confirmed the existence of a large molybdenum deposit 
of major significance but that no decision would be made for mining 
the ore until the exploration program was completed. The 50-ton- 
per-day mil] at Questa could be expanded to 200 tons by adding new 
crushing capacity. 

Silver.—Silver production was almost double that of 1959. Output 
from the six leading silver-producing mines supplied 89 percent of 
the total. These mines in order of descending production of silver 
were the Eighty-Five and Atwood-Henry Clay (Hidalgo County), 
Linchburg (Socorro), Bonney-Miser's Chest (Hidalgo), and Ameri- 
can and Chino (Grant). Half of the output came from gold-silver 
and silver ores; one-quarter came from copper ore; and one-quarter 
from lead, lead-zinc, and zinc ores. A small quantity was recovered 
as a byproduct of lead-barite ore. 

Uranium.—Production of uranium ore, from 78 operations in 5 
counties (McKinley 65, Valencia 9, San Juan 2, and 1 each in Sierra 
and Socorro), was 3.8 million tons, an increase of 16 percent over 1959. 
The average grade of ore shipped was unchanged—0.21 percent U;O, 
(4.2 pounds per ton). The six processing plants were operated the 
entire year. Contracts for the purchase of uranium oxide concen- 
trate at two of the plants were amended by the Atomic Energy Com- 
mission (AEC). The contract with Homestake-Sapins Partners was 
extended to December 31, 1966, and provided for the delivery of ap- 

roximately 4 million pounds of uranium oxide concentrate between 

uly 1, 1960, and April 1, 1962, and 10.7 million pounds between April 
1, 1962, and December 31, 1966. It also provided for processing ores 
from qualified independent producers. The contract with Kermac 
Nuclear Fuels Corp. was amended to provide for delivery of ap- 
eternas 31 million pounds of uranium oxide concentrate between 
ovember 1, 1960, and December 31, 1966, and for processing ores 
ear me independent operators. At yearend the contract with 
omestake-New Mexico Partners had not been extended beyond 
April 1, 1962; however, negotiations were in progress. 
anadium.—Some uranium ores in the Carrizo Mountains of San 
Juan County contained significant amounts of vanadium and were 
shipped to Durango, Colo., for processing, where vanadium was re- 
covered as a byproduct. The quantity recovered was 53 percent 
greater than in 1959. Also, the installation of a vanadium-recovery 
unit at the Navajo uranium plant of Kerr-McGee Oil Industries, Inc., 
at Shiprock was completed late in 1959; operation began early in 
1960. 

Zinc.—Zinc production increased twofold over that of 1959. Out- 
put came mostly from the two leading zinc-producing mines, Han- 
over and Linchburg. Of the total, 83 percent was recovered from 
material classed as zinc ore and 16 percent from lead-zinc ores. 
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NONMETALS 


Barite.—Galbar, Inc., continued to mine barite-lead ore from its 
Mex-Tex mines near Bingham. The company shi ped 492 tons of 
ground barite for use as a constituent in oil vell drill ing mud. 

Cement.—Shipments of portland and masonry cements nearly 
doubled in 1960 with the first full year of operation at the Tijeras plant 
of Ideal Cement Co. Although some portland cement was sold in 
contiguous States, the principal market was in New Mexico. A 1.25- 
million-barrel addition to the cement plant was completed and placed 
in operation in December 1960. ‘The expansion consisted of a 375-foot 
kiln and auxiliary equipment. 

Clays.—A number of factors affected clay production in New Mex- 
ico in 1960, resulting in a 24-percent increase in the output of mis- 
cellaneous clay or shale and a 50-percent decrease in production of 
fire clay. Reduced production of miscellaneous clay by Kinney Brick 
Co., Inc., Albuquerque, and El Paso Brick Co. near El Paso, Tex., 
was more than offset by clay mined and used by Ideal Cement Co. 
in manufacturing cement. U.S. Mining Corp. (formerly Olsen 
Mud Service Co.) and W. M. Snyder, operating the Blanco Clay 
pia reported the production of small quantities of miscellaneous clay. 

ire-clay output declined because of reduced production from clay 
pits operated by Phelps Dodge Corp. and Gallup Brick & Tile Co. 

Fluorspar.—No fluorspar was produced or shipped from stock during 

960. 


Gem Stones.—The value of gem and ornamental stones collected re- 
mained virtually the same as in 1959. Luna County was the principal 
ure of material collected, and agate furnished most of the total 
value. 

Gypsum.—The first gypsum building products manufactured at the 
Kaiser Gypsum Co., Tac Rosario plant were shipped on May 24. 
During the third quarter, American Gypsum Co. began trial runs 
at its Albuquerque wallboard plant, and actual operations began in 
late December. Kaiser Gypsum mined its own gypsum. White Mesa 
Gypsum Corp. (partly owned by American Gypsum Co.) supplied 
crude gysum to the Albuquerque wallboard plant. Duke City Gravel 
Products Co. of Albuquerque mined gypsum for use at the Tijeras 

lant of Ideal Cement Co. Output was 55,000 tons valued at 
$193,000. No gypsum was mined in 1959. 

Lime.—Kennecott Copper Corp. operated its Chino limekiln and 
used 36,000 tons of lime in the processing of copper ores. 

Magnesium Compounds.—The Carlsbad lant of International Min- 
erals & Chemical Corp. (IMC) produced the only magnesium com- 
pounds in the State. These compounds, edes | as & byproduct of 
potash refining, were consumed by the electrical, fertilizer, uranium, 
and chemical industries. 

Mica.—The recovery of sheet mica from hand-cobbed mine produc- 
tion declined. Scrap-mica production increased significantly. L. W. 
Tietgen produced the hand-cobbed mica, and Los Com Pa i Mica 
Co. ground scrap mica at its Ojo Caliente mill. The feed for this 
mill came principally from old mine dumps near Ojo. The ground 
mica was sold for use in manufacturing roofing paper. Clute Corp. 


THE MINERAL INDUSTRY OF NEW MEXICO 697 


constructed a mica grinding plant at Tesuque. Although no ground 
mica was shipped during 1960, test work indicated the possibility 
of shipments beginning early in 1961. Sericite mica from mines 
north of Tesuque will provide the mill feed, and output will be 
ground for the paint and oil-well drilling industries. 


TABLE 10.—Mica sold or used by producers 


Hand-cobbed mica,! total: Pounds. ........ 174, 367 52, 150 97, 780 14, 828 81 


Bheet mica:! 
Full trimmed: 
RA bein ue AAA 176 UN AAA 
Vil MERO IDE $250 1; as cose $2, 654 $676 .]15 5. esos 
Average per pound.............- $23. 27 1... asinos $15. 08 $11. 46 |............ 
From hand-cobbed mica: 
POUNDS aaa 2, 134 1,615 188 
Welle cata aa $52, 310 $15, 645 $15, 743 $922 (2) 
Average per pound.............. . 39 $7.33 $9.75 $4. 90 (2) 
otal: 
POuUNdS :2222 Joc 2c obese oo 6, 247 134 , 247 1) 
A eo scot Leda e $52, 566 $15. 645 $18, 397 $1, 598 (3) 
Average per pound.............. $8. 41 $7. 33 $10. 27 $6. 47 (3) 
Scrap mica 
Short tons............... Llc lll ll ell. 707 1, 347 787 210 
A E $22, 213 $406, 865 $24, 466 $6. 562 $0. 7 
Average per ton....................- 96 $34. 79 $31. 09 $31. 25 $28. 85 
Total sheet and scrap mica: 
ShoFt-1018. o2 o A EN 770 1, 348 788 210 (2) 
Vil tel $74, 779 $62, 510 $42, 863 $8, 160 (2) 


1 Sold to the Government through GSA. 
2 Figure withheld to avoid disclosing individual company confidential data. 


Perlite.—New Mexico was the leading producer of perlite in the 
United States, supplying 77 percent of the total output. The Seven 
Hills of Taos area was the principal producing region; mining and 
milling operations were conducted by Great Lakes Carbon Corp., 
Johns-Manville Perlite Corp., and United Perlite Corp. After a fire 
destroyed the mill of Johns-Manville Perlite Corp., a working agree- 
ment between Johns-Manville and Great Lakes Carbon supplied 
ground perlite to Johns-Manville customers until the mill could be 
rebuilt. A new plant, with a rated annual capacity of 150,000 tons 
of processed material, was completed and placed in operation late in 
December. Great Lakes Carbon Corp. formulated plans to shut down 
its Socorro mine, mill, and expanding plant, and to center all mining 
and grinding operations at No Agua. The Socorro expanding 


TABLE 11.—Crude perlite sold or used by producers 


Year Short tons Value 
(thousands) 
IM a e ee ce oo a eee ie O A 167, 705 $1, 271 
¡E settee eet A eo ee Roce Me ee eet ee td 187, 259 1, 588 
10058. A ou easel ogee te cee ee et O re a A IA 202, 046 1, 790 
1000 E 526 Se A ee Mes secs Bou A O 240. 642 2,121 
TOGO ao incceccoaelzudabdossseteneu s Lec EE E mU LE DO D Ed 240, 593 2, 119 


615629—61— —46 
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furnaces were to be moved to Colorado, where a larger expanding 
lant was to be erected at the Antonito railhead. United States 
ypsum Co. continued to mine and mill perlite at its Grants operation 
at about the same rate reported in 1959. 

Potash.—Mine production of potash-bearing ores (sylvinite and 
langbeinite) rose to 15.1 million tons, containing 2.8 million tons of 
potash salts. These totals are 8 and 10 percent greater, respectively, 
than 1959 output. Southwest Potash Corp. recorded the largest per- 
centage increase in mine production, chiefly because of ore shipments 
to National Potash Co. The average K-O content of ore mined in 
New Mexico rose from 18.57 percent in 1959 to 18.85 percent. From 
this ore, 4.1 million tons of potash, containing 2.4 million tons of K,O, 
was recovered. Total stocks of potash products held by producers 
rose 10 percent to 458,252 tons. Shipments of potash (from Edd 
and Lea Counties) reached 4.1 million tons (2.4 million tons, K, 
equivalent) valued at $78.7 million. The average price for material 
sold declined from $20.08 per ton in 1959 to $19.24. 

Five major potash producers in the Carlsbad area and one at Searles 
Lake, Calif., established a foundation for international potash research 
to develop programs for efficient and beneficial use of potash. 

Mining on the 800-foot level of the IMC potash mine, inactive since 
1948, was resumed. The company installed a new-type shuttle car on 
the 900-foot level. The new car was lower and wider than older cars 
but carried the same quantity of ore. 

Work continued on two shafts at a new production site for Duval 
Sulphur & Potash Co. A 14-foot hoisting shaft and a 9-foot escape 
shaft were nearing completion by yearend. The two 1,000-foot con- 
crete-lined shafts will develop two sources of sylvite ore and will open 
new ore reserves discovered by surface drilling. The company re- 
por that the new ore body is distinct from the ore y being 
mined. 

Southwest Potash Corp. announced a $3 million expansion program 
for its Carlsbad operation. It also planned to construct a $7 million 
nitrate of potash and chlorine plant at Vicksburg, Miss. Muriate of 
posa produced at Carlsbad was to be shipped to the Mississippi 

ant. 

j TABLE 12.—Potassium salts production and sales 


(Thousand short tons) 


Marketable potassium salts 


Crude salts: ! 
n:ine production 


Production 
Year 
Gross 
weight 
OO cuicos 11, 941 
1857. ra 12. 893 
¡ECM PO 12. 224 
EE A AO 13, 933 
BOO dais 15, 071 


1 Svlvite and langheinite. 
2 Derived from reported value of '*Sold or used.” 
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Pumioe.—Sales of crude and prepared pumice and scoria declined 
26 percent in volume and 19 percent in value from 1959. A 28-percent 
drop in the use of pumice and scoria in manufacturing building block 
and a 24-percent decrease in the demand for railroad ballast were the 
major causes for the decline in sales. The Santa Fe mill of James H. 
Rhodes & Co. continued to prepare pumice for use as cleansing 
compounds, abrasives, acoustic plaster, and other uses such as water 
filtration, catalysts, matches, and paint. Scoria was the most im- 
portant product mined under this classification, and block manufactur- 
ing consumed the entire output. Twin Mountain Rock Co. (Union 
County), Volcanic Cinder Co. (Dona Ana), Lava-Pumice, Inc. 
ee: Edgar D. Otto & Son, Inc. (Bernalillo), and Crego 

lock Co., Inc. (Santa Fe), were the chief producers of scoria. 
Pumice was mined and processed by General Pumice Corp. (Rio 
Arriba County), Pyramid Pumice Co., Inc. (Sandoval), and Copar 
Pumice Co. (Santa Fe). 

Salt.—The continued growth of the salt industry was shown by an 
8-percent increase in output—reaching 39,000 tons valued at $331,000. 
The Quemado solar-evaporation facility of Curtis Salt Co. was pur- 
chased by the Rocky Mountain Salt Co. in June. The salt harvest 
from this operation, 8 percent above that of 1959, was sold to feed 
dealers, water-softener manufacturers, State and county highway 
departments, and cattle and sheep ranchers in Arizona and New 
Mexico. The Carlsbad region of Eddy County continued to be the 
principal source of salt. The processing of the salt tailings from 
potash refining resulted in production of 18 percent more rock salt 
than in 1959. Salt Supply Co., New Mexico Salt Co., and Pioneer 
Salt Co. were the major producers; the livestock industry was the 
principal consumer. 

Sand and Gravel.—Continued reduction in mileage under construction 
on the Federal interstate highway system again caused a substantial 
decline in the output of sand and gravel. Production of aggregate 
dropped 40 percent, to 7.4 million tons. Of the 31 counties producing 
sand and gravel in 1959 and 1960, only McKinley, Roosevelt, San 
Juan, Santa Fe, and Sierra Counties recorded small gains in output. 
There were 112 commercial and 40 Government-and-contractor opera- 
tions in 1959, but in 1960 the number of operations dropped to 71 and 
36, respectively. Bernalillo County led in output, supplying 28 per- 
cent of the total production. From July 1, 1956, to December 31, 
1960, New Mexico completed * 197.3 miles of road to full or acceptable 
interstate standards and sedis 94 miles to standards adequate for 
existing traffic, for a total of 291.3 miles open to traffic. On the basis 
of this mileage, the State ranked 14th. However, in terms of work 
in progress on the interstate system, New Mexico ranked 42d, with 
104.5 miles in construction, engineering, or right-of-way status. New 
Mexico had completed to full or acceptable interstate standards only 
20 percent of the 1,003 miles of highway allocated to the State. 


® Bureau of Public Roads, Quarterly Report on the Federal-Ald Highway Program, Dec. 
81, 1960, press release BPR hw Feb. 22, 1961. EUM : 
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TABLE 13.—Sand and gravel production in 1960, by counties 
(Thousand short tons and thousand dollars) 


County Quantity Value County Quantity Value 
Bernalillo. ............... 2, 051 $1,738 || Otero. .............--.... 265 $228 
Catron. ..-.-------------- 13 25 TA NIMM. 113 92 
Chaves..................- 503 635 jo Arrida..-...oooooooo. 305 338 
Colla 2: See cee 43 112 || Roosevelt. ............... 291 380 
CORY DR E 11 15 || Sandoval................- 48 77 
De Baca.................. 39 27 || San Juan................. 402 420 
Dona Ana..............-. 293 410 || San Miguel. ............. 71 129 
Eddy uoricnnicciouicnís 186 208 || Santa Fe................. 476 587 
co ......---..------- 116 101 || Sierra. ..................- 11 11 
Guadalupe............... 38 59 || Socorro................... 57 40 
Harding.................. 45 65 || T808... arcere 51 104 
Hidalgo.................. 11 7 || Torrance. ................ 94 111 

A TORRE NOS 43 71 || Unlion..........-.--- ccc ee 5 11 
Lincoln. -..-.------------ 7 7 || Valencia. ................ 86 91 
¡A 49 40 || Undistributed...........- 906 881 
McKinley................ 070 354 —————— 

Offs fos eo eec dcr see 85 Total.........------ 7,419 7, 459 


TABLE 14.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 
1959 
Class of operation and use ARIAS 
Quantity Value Quantity 


Commercial operations: 
Construction sand: 


PU AAA A 1, 195 $1, 312 
PAVING: MAA A 188 
0 E re ucss 18 
liso Ae 85 
Total AMA 1, 436 1,572 
Construction gravel: 
A eva RUE E S dE U SRM 1, 858 1, 780 
AVING diee mr t 7,217 7,855 
Railroad ballast................................ » 
A O IA OA 1) 1) 
A A A A A E EAE 53 
Miscellaneous gravel..............................- 52 35 
ai MAA eet ste sce 8, 680 9, 146 
Total sand and gravel........................ 10, 116 10, 718 
Government-and-contractor operations 
old 2A 29 
PAVING A A RN ES aa ae 70 44 
NO AAA MEET ePSeE«e 94 78 
Gravel 
Bulldihg.iouiioceccuilve comen ue ed e cT te 86 117 
Pavidg....-ac- e ec rur Sis ese RE TR ccr SE 2, 164 2, 424 
Total gravel... ....--.------...-2.-.-...----- 2, 250 2, 541 
Total sand and gravel........................ 2, 344 2, 614 
AM operationa: 
ünd: 2626264505 A ARE du MEN dus 1, 530 1, 645 
Gravel ceo cuase exea ewe uesesea eso i eaE E Da EE 10, 930 11, 687 
Grand total. Cocinar oe Erur amen rid 12, 460 13, 332 


1 Figure withheld to avoid disclosing individual company confidential data; included with “Other.” 
3 Less than 1,000 short tons. 
3 Less than $1,000. 
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Stone.—A substantial increase in the production of crushed miscel- 
laneous stone by the New Mexico State Highway Commission and 
crushed limestone used for manufacturing cement and lime by Ideal 
Cement Co. and Kennecott Copper Corp. largely accounted for the 
nearly threefold increase in output of all types of stone quarried. 
Bernalillo and Lea Counties led in output. Ideal Cement Co. was 
the major producer in Bernalillo County. The New Mexico State 
Highway Commission reported producing 410,000 tons of crushed 
miscellaneous stone used in road construction in Lea County. 

Sulfur.—El Paso Natural Gas Co. closed its sulfur recovery plant 
at Eunice Nov. 30, 1960. No production or shipments of sulfur were 
reported from this plant during the year. Pan American Petroleum 
Corp. placed a 12-ton-per-day sulfur-recovery unit in operation at its 
Empire Abo gasoline plant 13 miles southeast of Artesia. Ship- 
ments were substantially greater than in 1959. 

Vermiculite.—Southwest Vermiculite Co. exfoliated vermiculite at 
its plant in Albuquerque. Sales were 47 percent greater than in 1959, 
and lightweight aggregate was the principal use for the mill output. 
The company continued to use crude vermiculite from Libby, Mont. 


TABLE 15.—Stone production in 1960, by counties 


— € i —— | —Ó—— — anaes | ——MÓÓM 


c —-—— - —  "-—- --—--w-- 


car rra o 


75 1, 250 
A A 462, 768 
cuu un EE 1, 276, 620 1, 692, 370 


1 Figure withheld to avoid disclosing individual company confidential data; included with ‘‘Other 


counties.” 
TABLE 16.—Stone sold or used by producers, by kinds 
Granite Basalt and related Marble Limestone 
rocks (traprock) 
Year ARAS: 

Short Value Short Value Short Value Short Value 

tons tons tons tons 
1050. 4: o sanus suus A E 10, 915 $9, 100 350 $4, 900 (1) (1) 
195) A AO ius casus 9, 300 8.100 Views EA 15,900 | $1,147, 400 
1958... 26, 100 $24, 500 9.075 9, 000 200 2, 500 705,077 801 
1059 A A A 1, 000 5, 200 37 732 224, 501 298, 648 
1900..............- 1, 869 2, 492 9, 418 21,150 A A 696, 268 927, 717 

Sandstone Other stone Total 
Short tons Value Short tons Value Short tons Value 

1056 asc 685, 129 $532, 017 671, 841 $725, 820 1, 268, 235 $1, 271, 837 
105] A A NA 615, 060 456, 845 8, 100 7,200 1, 348, 360 1,617,545 
1958. o sesauqezseazcuUzseb ida 900, 033 609790. ] AAA 22.2. 1, 730, 485 1, 507,271 
RI EEE 175,315 179, 996 60, 362 57,376 461, 215 541,952 
1900. .:-:2 :. da 22 5 eec Sn 04 1,105 569, 001 739,312 | 1,276, 620 1, 692, 376 


3 Figure withheld to avoid disclosing individual company confidential data; included with “Other stone.” 
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REVIEW BY COUNTIES 


Bernalillo.—Cement output and clay and limestone used in manu- 
facturing cement provided most of the income from mining and 
mineral processing in the county. Ideal Cement Co. operated its 
Tijeras plant throughout the year and reported completion of its No. 
2 kiln and auxiliary equipment in December. Kinney Brick Co., Inc., 
supplied the entire miscellaneous clay output and used it for brick 
or other heavy clay products manufacture. Scoria for use in manu- 
facturing buildin block and associated products was mined by Edgar 
D. Otto & Son, Inc., and Lavaland Heights Block Co. Sand and 
gravel production was reported from 15 operations that produced 2.1 
million tons of aggregate; Albuquerque Gravel Products Co. and 
Springer Transfer Co., Inc., and contractors for the State ded 
department were the principal producers. Duke City Gravel 
Products Co. supplied crude gypsum to Ideal Cement Co. for use as 
& cement retarder. 

Chaves.— Petroleum production from 702 wells was 11 percent below 
that of 1959; natural gas was recovered from 2 wells. Of 32 explora- 
tory wells drilled, 2 were successful. Fifty development wells were 
completed, but only 35 were successful. 

W. M. Snyder reactivated the Blanca clay pit and produced 7/5 tons 
of miscellaneous clay. 

Colfax.—Coal production was more than double that of 1959 and 
furnished 81 percent of the total of all mineral output. The increase 
resulted from greater production by Kaiser Steel Corp. at the Koehler 
mine on the Raton seam. "The entire production at the Koehler was 
washed ; 94 percent of the output was shipped to California for manu- 
facturing coke at Kaiser's Fontana steel pone Rodman Coal Co. 
operated the Sonchar mine on the Old Yankee seam, and Julius 
Seidel operated the Franks mine on the Sugarite seam. 

Dona Ana.—Associated Materials Co., Maynez Block Co., and Vol- 
canic Cinder Co. supplied all the scoria mined. El Paso Brick Co. 
continued to be the only producer of clay. Building and paving sand 
and gravel totaling 293,500 tons was mined by three commercial oper- 
ators and two governmental contractors. No shipments of manganese 
ore and concentrate were reported. 

Eddy.—As in 1959, increased sales of petroleum and potash fur- 
nished nearly all the $15.1 million rise in value of mineral output. 

Petroleum production, from 3,255 wells, exceeded 11 million barrels 
and was 42 percent above that of 1959. Natural gas was produced 
from 50 wells. Sixty exploratory wells were com feted, of which 10 
(7 oil, 2 condensate, and 1 gas) were successful. From 410 develop- 
e wells completed, there were 315 oil, 4 condensate, and 11 gas 
wells. 

Four natural gas plants recovered natural gasoline, butane, and 
propane. Throughput exceeded 7 billion cubic feet of gas, from which 
297,000 barrels of natural gasoline, 48,000 barrels of butane, and 228,- 
000 barrels of propane were recovered. Three billion cubic feet of 
residual gas was marketed through pipelines to consumers. Conti- 
nental oil Co. operated its 17,000-barrel-per-day refinery at Artesia, 
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TABLE 17.—Value of mineral production in New Mexico, by counties’ 


County 1959 1960 3 Minerals produced in 1960 in order of value 

Bernalillo........... $4, 954, 799 $6,364,524 | Cement, sand and gravel, stone, clays, gypsum, 
pumice, gem stones, 

Catron.............. 303, 625 38, 422 | Sand and gravel, salt, gem stones. 

Chaves 3............ 12, 917, 600 11,062, 962 | Petroleum, sand and gravel, stone, clays, gem stones. 

Colfax.............- 1, 036, 055 1, 422, 502 | Coal, sand and gravel, stone. 

QUITy ouo nee esas 162, R00 96, 473 | Stone, sand and gravel. 

De Baca...........- 83, 500 228, 392 Do. 

Dona Ana.......... 845, 811 525,339 | Sand and gravel, pumice, clays. 

Eddy 6... eee 93, 244,773 | 108,373,611 | Potassium salts, petroleum, magnesium compounds, 
salt, sand and gravel, stone. 

Grant............... 26, 428, 748 46,093,287 | Copper, zinc, molybdenum, lime, manganiferous ore, 


lead, sand and gravel, gold, silver, stone, iron ore, 
pumice, gem stones. 


Guadalupe.......... 448, 845 59,300 | Sand and gravel. 

Harding............ (4) (3) Sand and gravel, carbon dioxide (natural). 

Hidalgo.....-......- 991, 698 1,945,201 | Copper, silver, gold, lead, sand and gravel, clays, gem 
stones. 

po. ——— 230, 733, 078 | 227,646,168 | Petroleum, potassium salts, stone, sand and gravel. 

Lincoln............. 66, 405 63,352 | Stone, sand and gravel, gem stones, silver. 

Lun8......---.c- 484, 665 45,010 | Sand and gravel, gem stones. 

McKinley 3......... 39, 662, 610 49,191,539 | Uranium ore, , Sand and gravel, petroleum, clays, 
gem stones. 

Mora..........-..-. 118, 431 112, 400 | Sand and gravel, stone. 

QUT0 core roe e res 1, 076, 200 331,400 | Sand and gravel, stone, copper, gold, silver. 

WAY A NI IDE 112, 830 92, 500 | Sand and gravel. 
o Arriba 4. ....... 3, 345, 132 8, 067, 710 Petroleum. d and gravel, pumice, coal, gom stones, 

mica (scrap). 

Roosevelt $_........ 1, 629, 900 8, 795,674 | Petroleum, sand and gravel, stone. 

Sandoval ?...... dus 237, 627 261,311 | Pumice, sand and gravel, petroleum, gypsum, coal, 
copper, gem stones, silver, lead. 

San Juan ¢.......... 0 38, 254, 270 40, 620,000 | Petroleum, helium, sand and gravel, coal, vanadium, 
uranium ore, gem stones, 

8an Miguel......... 165, 550 129, 680 | Sand and gravel, stone. 

Sante Fe............ 537, 350 948, 789 | Sand and gravel, pumice, gypsum, copper, gold, silver, 
gem stones. 

Sierra........... sees 422, 382 64, 222 Copper, lead, sand and gravel, zinc, silver, gem stones, 
uranium ore. 

Bocotro............. 2, 073, 645 1,153,005 | Zinc, lead, lite, sand and gravel, silver, copper, 
barite, gold, stone, gem stones, um ore. 

p. AAA 1, 755, 891 (5) Perlite, sand and gravel. 

Torrance......-...-- 618, 932 111,200 | Sand and gravel. 

Union.............. 815, 660 292, 752 | Pumice, sand and gravel, 

Valencia............ () (0) Uranium ore, perlite, sand and gravel, stone, gem 
stones. 

Undistributed ?..... è 129, 702, 325 | 151, 525, 506 

Total !........ 8 562, 535,000 | 652, 200, 000 


1 Los Alamos is not listed because no production was reported. 

3 Petroleum value is preliminary. 

3 Excludes natural gas. 

* Excludes natural gas and natura! gas liquids. 
TO withheld to avoid disclosing individual company coafidential data; included with ‘‘Undis- 

utod.” 

* Revised figure. 

? Includes natural gas, natural gas liquids, and some sand and gravel (1960), gem stones, and mica (scrap 
and sheet—1960), and values indicated by footnote 5. 

* Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime 
and marketed potassium compounds. 


and Pan American Petroleum Corp. recovered byproduct elemental 
sulfur at its Empire Abo gasoline plant. 

Mines and refineries near Carlsbad produced most of the State's 
output of potash. 

Grant.—Copper output supplied 90 percent of the value of mineral 
production. Most of the copper, all of the molybdenum, and par 
of the gold and silver output came from ore produced from the Chino 
open-pit copper mine at Santa Rita operated by Chino Mines Di- 
vision, Kennecott Copper Corp. In its annual report, the company 
stated that 7.3 million tons of ore was mined and milled at the Chino 
operation in 1960, compared with 4.5 million tons in 1959. Copper 
produced at Chino from all sources, including that recovered from 
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the ore milled and material leached, was 62,725 tons, compared with 
37,535 tons in 1959. In 1960, the mine operated 12 months, whereas 
it was closed 5 months in 1959 because of a labor strike. Installation 
of a $2 million skip hoist, expected to be completed in October 1961, 
was begun in 1960. The new hoist will permit removal of 18,000 
tons of materia] daily up a 30° incline from the lower levels of the 
open pit (600 feet deep at present) ; 1t will also allow the use of truck 
haulage and eliminate almost 9 miles of railroad. Stripping to ex- 
tend the mining area of the open pit was continued, and the 16,000- 
kilowatt powerplant was completed. Chino enlarged and improved 
its leaching and precipitation system for recovering copper from mine 
dumps. In 1960, 19,000 tons of low-cost copper was recovered by 
this system, 20 percent more than in 1959. e leaching operation 
had been active throughout 1959 despite the labor strike, 

Bayard (Continental) mine, owned by the United States Smelting 
Refining and Mining Co., the second largest copper producer in the 
county and the third largest in the State, was operated by lessees, 
Patten & Galassini and L. A. Patten. According to the owner, the 
Bayard mill processed 89,695 tons of copper ore from the Bayard mine 
during the year. No zinc ore was mined; however, the workings were 
maintained for future mining should the price of zinc improve. 

The Hanover mine, operated by the Empire Zinc Division of The 
New Jersey Zinc Co., was the principal zinc producer in the county 
and State. The Hanover mill was operated throughout the year on 
ore supplied from the Hanover mine and from the Linchburg mine 
(Socorro County) owned by the company and operated by lessee, 
L, A. Patten. 

Of the remaining 12 mines, where gold, silver, copper, lead, or 
zinc was produced, the Paola (Mathis & White) and Zuniga (Douglas 
B. White) were the chief copper producers, and the American mine 
(Gibralter Minerals Co.) was the county’s leading lead producer. 
In addition, 32 operations recovered copper from the water of Santa 
Rita Creek below the Chino Santa Rita open-pit copper mine, by 
precipitation. 

After a 3-year shutdown, the Kearney zinc mine near Hanover and 
the Peru concentrator near Deming were reactivated as a joint venture 
between Hydrometals, Inc. (parent company of Peru Mining Co.), 
and American Zinc, Lead and Smelting Co. The Kearney mine was 
dewatered, all drifts were cleaned, and pipelines and powerlines were 
replaced. An extensive underground development program, consist- 
ing of several thousand feet of drifting and raising and a considerable 
amount of underground and surface diamond drilling, was completed. 
Some diamond drilling also was done at the company's Pewabic zinc 
mine nearby. Mining at the Kearney mine was to begin early in 1961. 

Magnetite ore was produced from the Kearney iron pit bv White 
& Mathis and shipped to Clarance Moore, Albuquerque, for use as a 
high-density concrete aggregate. Ferruginous manganese ore con- 
taining 32 percent iron and 11 percent manganese was produced from 
the Boston Ilill mine by the Luck Mining Co. and shipped to The 
Colorado Fuel and Iron Corp., Pueblo, Colo. 
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Hidalgo.—Copper output, mostly from the Bonney-Miser's Chest 
mines of Banner Mining Co., the State's second largest copper pro- 
ducer, supplied 84 percent of the county’s total value of mineral 

roduction. In addition, byproduct gold and silver was recovered 

rom the ore produced from these mines. According to the company 
annual report, the mines were operated the full year at near capacity, 
producing 79,726 tons of ore, an increase of 34,880 tons over 1959. 
The metal content of the 6,640 tons of concentrate produced from the 
ore milled in 1960 was 888 ounces of gold, 34,615 ounces of silver, and 
3,059,248 pounds of copper. Exploration and development work dur- 
ing the year included 1,757 feet of drifting, 174 feet of raising, 1,130 
feet of diamond drilling, and 92 feet of shaft-sinking. Late in 1960 
sinking operations were begun at the Bonney shaft below the 1,560-foot 
level to bring the 1,700-foot level into production during 1961. 

Brannan & Fuller produced gold-silver ore containing some re- 
coverable copper and lead from the Atwood-Henry Clay and Eighty- 
Five mines near Lordsburg and shipped it to the American Smelting 
and Refining Co. (Asarco), El Paso, Tex., copper smelter. The 
Henry Clay shaft was deepened from the 700 to da 800 level and an 
additional 50 feet was sunk for sump purposes. 

Lea.—Petroleum output from 8,830 wells was 3 percent below that 
of 1959. However, the county continued to lead in petroleum produc- 
tion with 71 percent of the total, led in production of natural gas 
(from 1,212 wells) with 51 percent of the total. Exploratory drill- 
ing resulted in 69 completed wells, of which 14 (10 oil, 3 condensate, 
1gas) were successful. Of the 493 development wells completed, 417 
were oil wells, 5 were condensate wells, and 9 were gas wells. Na- 
tural gas was processed at 21 extraction plants and 1 fractionation 
plant. Throughput was 399 billion cubic feet of gas, from which 7 
million barrels of natural gasoline, 5 million barrels of butane, and 2 
million barrels of propane were recovered; 303 billion cubic feet of 
residual gas was marketed through pipelines to consumers. Three 

lants used 48 million cubic feet of natural gas for producing carbon 

lack. Famariss Oil & Refining Co. apanated its 1,700-barrel-per-day 
refinery at Monument. 

National Potash Co. mined and refined potash at its facilities south- 
east of Carlsbad. It continued to purchase ore from Southwest Pot- 
ash Corp. in Eddy County for blending with its Lea County ore. No 
salt-processing operations were reported. 

Luna.—The value of mineral production declined substantially be- 
low that of 1959 because of inactivity in the manganese industry. 
This industry had been at a virtual standstill since 1959, when the 
quota was filled under the Government carlot manganese ore and con- 
centrate purchase program. 

McKinley.—McKinley County led in production of uranium ore, 
and output in 1960 was 27 percent greater than in 1959. Many of the 
production difficulties caused by underground water were solved, and 

roduction was near capacity at the 65 mining operations. Kermac 
Nuclear Fuels Corp. and Phillips Petroleum Co. operated processing 
mills in the Ambrosia Lake area. Major mine producers included 
Kermac Nuclear Fuels Corp., Phillips Petroleum Co., Homestake- 
Sapin Partners, The Hidden Splendor Mining Co. (formerly Rio De 
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Oro Mines, Inc.), Ambrosia Lake Uranium Co., Homestake Mining 
Co.-Lance Corp., and Calumet & Hecla, Inc. 

A new method in shaft sinking was developed by Kermac Nuclear 
Fuels Corp., using oil-well techniques and equipment. Previously, 
several ventilation shafts were sunk by drilling a pilot hole and ream- 
ing to a diameter of 44 inches with a specially constructed bit. The 
shaft being sunk on one of the company properties was 90 inches in 
diameter. It was the first time a rotary well rig had been used for so 
large a shaft. 

oal output during the year came from eight mines and was 38 
percent above that of 1959. Major production was by Navajo Tribal 
Enterprises, operating the Window Rock underground mine, and 
Roberts Coal Co., operating the Roberts strip mine. Petroleum pro- 
duction from 55 wells declined 9 percent. Ten exploratory wells were 
completed, of which 2 were successful. Of 8 development wells com- 
pleted, 2 were successful. Drilling totaled 30,529 feet. El Paso Na- 
tural Gas Co. operated its fractionation plant at Wingate, processing 
natural gas liquids from company-owned plants in Utah and north- 
western New Mexico and from its 9,000-barrel-per-day Cinzia refinery 
near Gallup. 

Rio Arriba.—Coal production from the Caranta No. 2 and New min 
operated by Caranta Brothers, Inc., and the Rainbow mine, operate 
by Inez Erler, was 6 percent below that of 1959. Petroleum produc- 
tion from 132 wells was 1 percent above that of 1959. Natural gas 
was produced from 1,183 wells. Fifteen exploratory wells were com- 
pleted, of which 4 (3 oil, 1 gas) were successful; and of 194 develop- 
ment wells completed, 184 (27 oil, 4 condensate, 153 gas) were success- 
ful. Southern Union Gas Co. produced natural gas at its plant in 
Lybrook. Throughput was 14 billion cubic feet of gas, from which 
79,934 barrels of natural gasoline, 131,072 of butane, and 241,106 of 
propane were recovered; 13.8 billion cubic feet of residual gas was 
marketed through company pipelines to consumers. 

No hand-cobbed mica was mined, although some scrap mica was 
produced by Mineral Resources Co., Inc. Los Compadres Mica Co. at 
1ts Ojo Caliente grinding mill produced ground mica for a roofing pa- 
per manufacturer; mill feed was obtained by working mine dumps. 
General Pumice Corp. continued to mine pumice from its Cullum mine. 
The RS was used by building-block manufacturers and a pumice 
grinding plant at Santa Fe. 

Roosevelt. —Petroleum production from 53 wells rose to 1.2 million 
barrels and was more than double that of 1959. Eight exploratory 
wells were drilled and completed; three were successful. (Of the 32 
development wells completed, 29 were producers. 

Sandoval. —Pumice, sand and gravel, and gypsum furnished 79 per- 
cent of the $261,000 value of total mineral output. For the first time 
in the history of the county, commercial quantities of crude gypsum 
were mined. White Mesa Gypsum Corp. produced gypsum from a 
E near San Ysidro and shipped it to the American Gypsum Co. 
wallboard plant at Albuquerque. | 

Coal production from the Padilla underground mine was 17 percent 
above that of 1959. Petroleum production from 14 wells and natural 
gas production from 1 well were approximately the same as in 1959. 
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Four exploratory wells and five development wells were completed; 
three of the development wells were producers. 

The closing of the Government purchase program eliminated the 
market for manganese ore, and no mines were active. No uranium 
ore was produced at the Warm ee mine. Five tons of copper 
and a small quantity of lead an silver were recovered from ore 
produced from the San Miguel mine. 

San Juan.—San Juan County ranked second in petroleum produc- 
tion, from 1,245 wells, and in natural gas output, from 3,598 wells. 
Petroleum output was 5 percent above that of 1959. Thirty-six ex- 
ploratory wells were completed (3 successful). Of 408 development 
wells completed, 158 oil wells, 28 condensate wells, and 196 gas wells 
were successful. Natural gas was processed at the Southern Union 
Gas Co. Kutz Canyon plant and at the El Paso Natural Gas Co. San 
Juan plant. Gas intake at the plants was 310.4 billion cubic feet 
of gas, from which 2.7 million barrels of natura] gasoline, 3.3 million 
barrels of butane, and 3 million barrels of propane were recovered. 
Residual gas (285 billion cubic feet) was marketed through com- 
pany-owned pipelines to consumers. Beeline Refining Co., Division 
of P rontier Refinin Co., operated a 1400 barre parida refinery at 
Farmington; and Plateau, Inc., operated a 2,500-barrel-per-day re- 
finery at Bloomfield, 

The Federal Bureau of Mines operated the Navajo helium plant 
at Shiprock. Helium-bearing natural gas was obtained from wells 
in the Hogback field. The quantity of helium shipped was nearly 
three times greater than in 1959; the plant was operated for only 
5 months in 1959. 

Coal production from the Hogback No. 11 mine operated by Frank 
Pashlakai, the Hogback No. 12A mine operated by hay ee Coal 
Co., and the Hogback No. 13 mine operated by George R. Simpson & 
Hollis L. Tate was 38 percent below that of 1959. House heatin 
with coal had declined substantially because of the availability o 
oil at a competitive price. Uranium ore, containing a significant 
quantity of vanadium, was spe tee to a mill at Durango, Colo., for 
processing. Kerr-McGee Oil Industries, Inc., processed ores from de- 

its in Arizona at its Navajo uranium mill at Shiprock. A new 
vanadium-recovery unit, installation of which was completed late in 
1959, was operated throughout the year. 

Santa Fe.—Increased production of sand and gravel and the addi- 
tion of gypsum to the list of commercial minerals produced in the 
county raised the total value of mineral output to $949,000. Four 
commercial operations produced 202,000 tons of sand and gravel, 
and construction crews and contractors for the AEC and the State 
highway department supplied 274,000 tons of aggregate. Kaiser 
Gypsum Co. mined crude gypsum adjacent to its Rosario wallboard 
plant, which was the first operation of its kind in the State. Pumice 
and scoria production was 29,400 tons, compared with 35,600 tons 
in 1959. Copar Pumice Co., Inc., was the major producer; its plant 
was near Espanola. Crego Block Co., Inc., mined and consumed 
scoria in the manufacture of building blocks. James H. Rhodes & 
Co. operated its Santa Fe grinding plant, using crude pumice mined 
by General Pumice Corp. (Rio Arriba County). 
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Small quantities of copper ore containing gold and silver were 
shipped to Asarco (El Paso, Tex.) copper smelter from two mines 
operated by Tom B. Scartaccini and Greenrock Mining Co. 

Sierra. —The county’s entire lead and zinc and most of the silver and 
copper output came from ore ase to the Asarco (El Paso, Tex.) 
lead and copper smelters from the Prospectors Delight mine operated 
by Sierra Minerals & Millin aP Small quantities of copper and 
silver ore were produced and marketed by L. W. Cady and Wittie & 
McDonald, respectively. No manganese ore was mined or shipped. 
Uranium ore from the Pitchblend Watercan mine was shipped to a 
plant at Ambrosia Lake for processing. 

Socorro. After leading the State with output of manganese ore 
valued at $1.4 million in 1959, the manganese mines in Socorro County 
were inactive during 1960 because of the termination of the Govern- 
ment manganese purchase program. Five mines produced gold, silver, 
copper, lead and. zinc. L. A. Patten, operating the Linchburg mine 
under lease from Empire Zinc, was by far the leading producer. The 
lead-zinc ore produced was shipped to the Empire Zinc Hanover mill 
for concentration. 

Galbar, Inc., treated lead-barite ore from the Mex-Tex mine near 
Bingham at its mill south of San Antonio and produced barite and 
lead concentrates. The lead concentrate, containing a small quantity 
of silver, was shipped to the Asarco (El Paso, Tex) lead smelter. 

Small quantities of gold, silver, copper, lead, and zinc also were re- 
covered from ores produced from the Copper Gold No. 10, Queen 
Group, and Waldo mines. Uranium ore from the Lucky Don Sec. 35 
mine was shipped to a plant at Ambrosia Lake for processing. 

The perlite mine, mill, and expanding plant of Great es Carbon 
Corp. were operative, but by yearend plans had been formulated to 
shut down the operation and concentrate production at the company’s 
No Agua (Taos County) facilities. 

Taos.—Perlite from the No Agua area (Seven Hills of Taos) oper- 
ations of Great Lakes Carbon Corp., Johns-Manville Perlite Corp., 
and United Perlite Corp. supplied most of the mineral production in 
the county. A contractor for the State department of highways pro- 
duced some sand and gravel for road use. No beryl, copper, or gold 
was mined during the year. 

Valencia.—Uranium ore production, from nine operations, was 8 
percent below that of 1959, but the county continued to be the leading 
producer. The decline was largely because operations at the Jackpile 
mine, operated by The Anaconda Company, were curtailed to adjust 
the recovery of uranium oxide at its mill at Bluewater to the require- 
ments of the revised purchase contract with AEC. Anaconda re- 
pore. that exploration and development of the Laguna concession 

ad disclosed an ore body larger than that at the Jackpile mine. The 
new ore body, called the Paguate, was reported to be higher grade 
than the Jackpile, but cannot be mined until after 1966 because of 
AKC regulations. St. Anthony Uranium Unit, American Metal 
Climax, Inc., operated the M 6 mine, formerly called the Cebolleta 
Grant mine. Rare Metals Corp. began production at its San Mateo 
mine. 
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Homestake-New Mexico Partners operated its 750-ton-per-day mill, 
and Homestake-Sapin Partners operated the adjacent 1,500-ton-per- 
day mill throughout the year. 

United States Gypsum Co. operated its Grants perlite mine and 
grinding plant, but at a lower level of activity. The crushed perlite 
us shipped to co-owned expanding plants throughout the United 

tates. 
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INERAL output in New York in 1960 established a new high 
M of $254.7 million, 9 percent greater than 1959, and $10.6 mil- 
lion more than 1957, the previous record year. Among note- 
worthy developments were gains in output of metals, mainly zinc, 
iron ore, and titanium concentrate. In addition, heavier demands 
by the construction industry resulted in larger output of cement, 
stone, and sand and gravel. Construction of the $720-million 
Niagara Power project and highway construction throughout the State 
had favorable effects upon New York's mineral industry. Nation- 
ally, the State ranked fifth in cement shipments, fourth 1n salt, and 
sixth in gypsum. 


TABLE 1.—Mineral production in New York! 


Quantity Value Quantity Value 
(thousands) (thousands) 
90 PA pes thonsand short tons... 1, 310 $1, 714 1, 172 $1, 717 
IDE AA A E short tons... 8, 555 150 8, 169 142 
Qom stono; A A AA 8 9 
JDSUID.. AA thousand short tons.. 919 4, 663 755 8. 928 
Iron ore (usable)...thousand long tons, gross weight.. 2, 044 28, 050 2, 484 32, 377 
(recoverable content of ores, etc.)....short tons.. 481 111 775 181 
Natural gas. ................--.-0-- million cuhic feet.. 2,915 889 4, 990 1, 512 
PU waewedectecacuasscdccsss? short tons.. 12, 875 138 10, 042 146 
Petroleum (crude)........ thousand 42-gallon barrels.. 1, 070 8, 353 3 1,801 38,357 
A O thousand short tons... 4,011 30, 958 4, 008 30, 763 
Sand and gravel................ cc c e cL cerne do.... 21, 944 81, 415 90, 687 35, 152 
Bilver (recoverable content of cres, etc.) 
thousand tmy ounces.. 62 47 49 45 
e ARA ERN MEE tbousand short tons.. 28. 640 46, 556 29, R02 46, 955 
Zinc (recoverahle content of ores, etc.). ....short tons.. 43, 464 9, 997 66, 364 17, 122 
Value of items that cannot be disclosed: Abrasive 
garnet, beryl] (1960), lime, talc, titanium concen- 
trate, and wollastonite. ..........--------- e ce eee - | ----------- 76,904 |............ 81, 881 
Total Now York &...... eee oco ueoscusesensnueclecccasdmeeu s 8 234, 642 |...........- 254, 713 


1 Production ag measured by mine shipments, sales, or marketable production (including consumption 
ucers). 

3 Weight not recorded. 

9 Preliminary ure 

€ Total adjusted to eliminate duplicating value of clays and stone. 

5 Revised gure. 


1 Commodity-Industry analyst, Bureau of Mines, Pittsb Pa. 
3 Statistical elerk, Bureau of Mines, Pittsburgh, Pa. En 


711 


702 MINERALS YEARBOOK, 1960 


REVIEW BY COUNTIES 


Bernalillo— Cement output and clay and limestone used in manu- 
facturing cement provided most of the income from mining and 
mineral Po g in the county. Ideal Cement Co. operated its 
Tijeras plant throughout the year and reported completion of its No. 
2 kiln and auxiliary equipment in December. Kinney Brick Co., Inc., 
supplied the entire miscellaneous clay output and used it for brick 
or other heavy clay pou manufacture. Scoria for use in manu- 
facturing building block and associated products was mined by Edgar 
D. Otto & Son, Inc., and Lavaland Heights Block Co. Sand and 
gravel production was reported from 15 operations that produced 2.1 
million tons of aggregate; Albuquerque Gravel Products Co. and 
Springer Transfer Co., Inc., and contractors for the State mgaway 
department were the principal producers. Duke City Gravel 
Products Co. supplied crude gypsum to Ideal Cement Co. for use as 
a cement retarder. 

Chaves.—Petroleum production from 702 wells was 11 percent below 
that of 1959; natural gas was recovered from 2 wells. Of 32 explora- 
tory wells drilled, 2 were successful. Fifty development wells were 
completed, but only 35 were successful. 

WM. Snyder reactivated the Blanca clay pit and produced 75 tons 
of miscellaneous clay. 

Colfax.—Coal production was more than double that of 1959 and 
furnished 81 percent of the total of all mineral output. The increase 
resulted from greater production by Kaiser Steel Corp. at the Koehler 
mine on the Raton seam. The entire production at the Koehler was 
washed ; 94 percent of the output was shipped to California for manu- 
facturing coke at Kaiser's Fontana steel plant. Rodman Coal Co. 
operated the Sonchar mine on the Old Yankee seam, and Julius 
Seidel operated the Franks mine on the Sugarite seam. 

Dona Ana.—Associated Materials Co., Maynez Block Co., and Vol- 
canic Cinder Co. supplied all the scoria mined. El Paso Brick Co. 
continued to be the only producer of clay. Building and paving sand 
and gravel totaling 293,500 tons was mined by three commercial oper- 
ators and two governmental contractors. No shipments of manganese 
ore and concentrate were reported. 

Eddy.—As in 1959, increased sales of petroleum and potash fur- 
nished nearly all the $15.1 million rise in value of mineral output. 

Petroleum production, from 3,255 wells, exceeded 11 million barrels 
and was 42 percent above that of 1959. Natural gas was produced 
from 50 wells. Sixty exploratory wells were com feted, of which 10 
(7 oil, 2 condensate, and 1 gas) were successful. ee 410 develop- 
me wells completed, there were 315 oil, 4 condensate, and 11 gas 
wells. 

Four natural gas plants recovered natural gasoline, butane, and 
propane. Throughput exceeded 7 billion cubic feet of gas, from which 
297,000 barrels of. natural gasoline, 48,000 barrels of butane, and 228,- 
000 barrels of propane were recovered. Three billion cubic feet of 
residual gas was marketed through pipelines to consumers. Conti- 
nental Oil Co. operated its 17,000-barrel-per-day refinery at Artesia, 
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TABLE 17.—Value of mineral production in New Mexico, by counties * 


County 1959 1960 2 Minerals produced in 1960 in order of value 

Bernalillo........... $4, 954, 709 $6, 364,524 | Cement, sand and gravel, stone, clays, gypsum, 
pumice, gem stones. 

Catron.............- 303, 625 38, 422 | Sand and gravel, salt, gem stones. 

Chaves 3............ 12, 917. 600 11, 062, 962 | Petroleum, sand and gravel, stone, clays, gem stones. 

Colla... soo 1, 036, 955 1,422, 502 | Coal, sand and gravel, stone. 

CuülTY ocius 162, 800 96,473 | Stone, sand and gravel. 

De Baca...........- 83, 500 228, 392 Do. 

Dona Ana.......... 845, 811 525,339 | Sand and gravel, pumice, clays. 

Eddy &......... 2- 93, 244, 108, 373,611 | Potassium salts, petroleum, magnesium compounds, 
salt, sand and gravel, stone. 

Grant............... 20, 428, 718 46,093, 287 | Copper, ziac, molybdenum, lime, manganiferous ore, 
lead, sand and gravel, gold, silver, stone, iron ore, 
pumice, gem stones. 

Guadalupe.......... 448, 845 59,300 | Sand and gravel. 

Harding............ (3) 3) Sand and gravel, carbon dloxide (natural). 

MN S 991, 098 1,945,201 | Copper, silver, gold, lead, sand and gravel, clays, gem 
stones. 

Lea b...an 2-0 230, 733, 978 | 227, 546,168 | Petroleum, potassium salts, stone, sand and gravel. 

Lincoln............. 66. 405 63, 352 | Stonc, sand and gravel, gem stones, silver. 

Lünü.-coxc2-m wes 484. 665 45,010 | Sand and gravel, gem stones. 

McKinley 3......... 39, 662, 610 49,191,539 | Uranium ore, coal, sand and gravel, petroleum, clays, 
gem stones. 

Mora............... 118, 431 112, 400 | Sand and gravel, stone. 

Otero. .....-........ 1, 076, 200 831,490 | Sand and gravel, stone, copper, gold, silver. 

UAY SAPERNE OU 112, 830 92, 500 | Sand and gravel. 
Arriba t........ 3, 345, 132 8, 067, 710 O MH n and gravel, pumice, coal, gem stones, 
ca (scrap). 

Roosevelt 3_........ 1, 629, 900 8, 795,674 | Petroleum, sand and gravel, stone. 

Sandoval 5...... "e 237, 627 261,311 | Pumice, sand and gravel, petroleum, gypsum, coal, 
copper, gem stones, silver, lead. 

San Juan ¢.......... 6 38, 254, 270 40, 620,000 | Petroleum, helium, sand and gravel, coal, vanadium, 
uranium ore, gem stones. 

San Miguel......... 165, 550 129,680 | Sand and gravel, stone. 

Sante Fe............ 537, 350 948, 750 | Sand wm gravel, pumice, gypsum, copper, gold, silver, 
gem stones. 

Sierra........... eee 422, 382 54,222 | Copper, lead, sand and gravel, zinc, silver, gem stones, 
uranium ore. 

Socorro. ............ 2, 073, 645 1,183,005 | Zinc, lead, perlite, sand and gravel, silver, copper, 
barite, gold, stone, gem stones, uranium ore. 

T'ROS ARPA 1,755, 891 (5) Perlite, sand and gravel. 

Torrance...........- 618, 932 111,200 | Sand and gravel. 

Union......-------- 815, 660 292,752 | Pumice, sand and gravel. 

Valencía...........- 3 3 Uranium ore, perlite, sand and gravol, stone, gem 
stones. 

Undistributed ?..... $ 129, 702,325 | 151, 525, 506 

Total t*........ $ 552, 535,000 | 652, 200, 000 


1 Los Alamos 1s not listed because no production was reported. 

3 Petroleum value is preliminary. 

3 Excludcs natural gas. 

4 Excludes natural gas and natura! gas liquids, 
CAES withheld to avoid disclosing individual company confidential data; included with “*Undis- 

uted. 

* Revised figure. 

Y Iacludes natural gas, natural gas liquids, and some sand and gravel (1960), gem stones, and mica (scrap 
and sheet—1960), and values indicated by footnote 5. 

! Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime 
and marketed potassium compounds. 


and Pan American Petroleum Corp. recovered byproduct elemental 
sulfur at its Empire Abo gasoline plant. 

Mines and refineries near Carlsbad produced most of the State’s 
output of potash. 

Grant.— Copper output supplied 90 percent of the value of mineral 
production. Most of the copper, all of the molybdenum, and part 
of the gold and silver output came from ore produced from the Chino 
open-pit copper mine at Santa Rita operated by Chino Mines Di- 
vision, Kennecott Copper Corp. In its annual report, the company 
stated that 7.3 million tons of ore was mined and milled at the Chino 
operation in 1960, compared with 4.5 million tons in 1959. Copper 
produced at Chino from all sources, including that recovered from 
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REVIEW BY COUNTIES 


Bernalillo.—Cement output and clay and limestone used in manu- 
facturing cement provided most of the income from mining and 
mineral processing in the county. Ideal Cement Co. operated its 
Tijeras plant throughout the year and reported completion of its No. 
2 kiln and auxiliary equipment in December. Kinney Brick Co., Inc., 
supplied the entire miscellaneous clay output and used it for brick 
or other heavy clay products manufacture. Scoria for use in manu- 
facturing building block and associated products was mined by Edgar 
D. Otto & Son, Inc., and Lavaland Heights Block Co. Sand and 
gravel production was reported from 15 operations that produced 2.1 
million tons of aggregate; Albuquerque Gravel Products Co. and 
Springer Transfer Co., Inc., and contractors for the State highway 
department were the principal producers. Duke City Gravel 
Products Co. supplied crude gypsum to Ideal Cement Co. for use as 
a cement retarder. 

Chaves.—Petroleum production from 702 wells was 11 percent below 
that of 1959; natural gas was recovered from 2 wells. Of 32 explora- 
tory wells drilled, 2 were successful. Fifty development wells were 
completed, but only 35 were successful. 

. M. Snyder reactivated the Blanca clay pit and produced 75 tons 
of miscellaneous clay. 

Colfax.—Coal production was more than double that of 1959 and 
furnished 81 percent of the total of all mineral output. The increase 
resulted from greater production by Kaiser Steel Corp. at the Koehler 
mine on the Raton seam. "The entire production at the Koehler was 
washed ; 94 percent of the output was shipped to California for manu- 
facturing coke at Kaiser's Fontana steel plant. Rodman Coal Co. 
operated the Sonchar mine on the Old Yankee seam, and Julius 
Seidel operated the Franks mine on the Sugarite seam. 

Dona Ana.—Associated Materials Co., Maynez Block Co., and Vol- 
canic Cinder Co, supplied all the scoria mined. El Paso Brick Co. 
continued to be the only producer of clay. Building and paving sand 
and gravel totaling 293,500 tons was mined by three commercial oper- 
ators and two governmental contractors. No shipments of manganese 
ore and concentrate were reported. 

Eddy.—As in 1959, increased sales of petroleum and potash fur- 
nished nearly all the $15.1 million rise in value of mineral output. 

Petroleum production, from 3,255 wells, exceeded 11 million barrels 
and was 42 percent above that of 1959. Natural gas was produced 
from 50 wells. Sixty exploratory wells were com ated: of which 10 
(7 oil, 2 condensate, and 1 gas) were successful. From 410 develop- 
ont wells completed, there were 315 oil, 4 condensate, and 11 gas 
wells. 

Four natural gas plants recovered natural gasoline, butane, and 
propane. Throughput exceeded 7 billion cubic feet of gas, from which 
297,000 barrels of natural gasoline, 48,000 barrels of butane, and 228,- 
000 barrels of propane were recovered. Three billion cubic feet of 
residual pas was marketed through pipelines to consumers. Conti- 
nental Oil Co. operated its 17,000-barrel-per-day refinery at Artesia, 
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TABLE 17.—Value of mineral production in New Mexico, by counties‘ 


County 1959 1960 2 Minerals produced in 1960 in order of value 

Bernalillo........... $4, 954, 709 $6, 364,524 | Cement, sand and gravel, stone, clays, gypsum, 
pumice, gem stones. 

Catron.............- 303, 625 38, 422 | Sand and gravel, salt, gem stones. 

Chaves 3............ 12, 917. 600 11,062, 962 | Petroleum, sand and gravel, stone, clays, gem stones. 

COoll8E. cescicoridsos 1, 036, 955 1,422, 502 | Coa!, sand and gravel, stone. 

COPY oes 162, 800 96, 473 | Btone, sand and gravel. 

De Baca............ 83, 500 228, 392 Do. 

Dona Anaà.........- 845, 811 525,339 | Sand and gravel, pumice, clays. 

Eddy 4...........2.. 93, 244,773 | 108,373,611 | Potassium salts, petroleum, magnesium compounds, 
salt, sand and gravel, stone. 

Grant AAPP 26, 428, 748 46, 093, 287 | Copper, zinc, molybdenum, lime, manganiferous ore, 


lead, sand and gravel, gold, silver, stone, iron ore, 
pumice, gem stones. 


Guadalupe....... wax 448, 845 59,300 | Sand and gravel. 
Harding............ (5) (8) Sand and gravel, carbon dioxide (natural). 
Hidalgo............. 991, 098 1,945,201 | Copper, silver, gold, lead, sand and gravel, clays, gem 
stones. 
A 230, 733, 978 | 227,546,168 | Petroleum, potassium salts, stone, sand and gravel. 
Lincoln............. 66, 405 63,352 | Stonc, sand and gravel, gem stones, silver. 
Luna............... 484. 665 45,010 | Sand and gravel, gem stones. 
McKinley 3......... 39, 662, 610 49,191,539 | Uranium ore, coal, sand and gravel, petroleum, clays, 
gem stones. 
¡(Te .....---....-. 118, 431 112, 400 | Sand and gravel, stone. 
OteTO. cesccccccsciuc 1, 076, 200 831,490 | Sand and gravel, stone, copper, gold, silver. 
WAY Mess ET 112, 830 92, 500 | Sand and gravel. 
Arriba $........ 3,345, 132 8, 067, 710 Petroleum; sng and gravel, pumice, coal, gem stones, 
ca (scrap). 
Roosevelt 3_........ 1, 629, 900 3,795,674 | Petroleum, sand and gravel, stone. 
Sandoval 3...... — 237, 627 261,311 | Pumice, sand and gravel, petroleum, gypsum, coal, 
copper, gem stones, silver, lead. 
San Juan (.......... 0 38, 254, 270 40,620,000 | Petroleum, helium, sand and gravel, coal, vanadium, 
uranium ore, gem stones. 
Ban Miguel......... 165, 550 129,680 | Sand and gravel, stone. 
Sante Fe............ 537, 350 948, 750 | Sand and gravel, pumice, gypsum, copper, gold, silver, 
gem stones. 
Sierra........... eee 422, 382 54, 222 Copper, lead, sand and gravel, zinc, silver, gein stones, 
uranium ore. 
Socorro. ............ 2, 073, 645 1,153,005 | Zinc, lead, perlite, sand and gravel, silver, copper, 
barite, gold, stone, gem stones, uranium ore, 
q AAA 1,755, 891 (9) Perlite, sand and gravel. 
'Torrance............ 618, 932 111,200 | Sand and gravel. 
Union.. ....-------- 815, 660 292,752 | Pumice, sand and gravel. 
Valencia...........- (3) (5) Uranium ore, perlite, sand and gravol, stone, gem 
8tones. 
Undistributed ”..... * 129, 702, 325 | 151,525, 506 


Total *........| 4 552, 535, 000 | 652, 200, 000 


1 Los Alamos 1s not listed because no production was reported. 

3 Petroleum value is preliminary. 

3 Excludcs natural gas. 

* Excludes natural gas and natural gas liquids. 
ani withheld to avoid disclosing individual company coafidential data; included with “Undis- 

utod. 

0 Revised figure. 

Y Tacludes natural fas, natural gas liquids, and some sand and gravel (1960), gem stones, and mica (scrap 
and sheet—1960), and values indicated by footnote 5. 

t Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime 
and marketed potassium compounds. 


and Pan American Petroleum Corp. recovered byproduct elemental 
sulfur at its Empire Abo gasoline plant. 

Mines and refineries near Carlsbad produced most of the State's 
output of potash. 

Grant.—Copper output supplied 90 percent of the value of mineral 
production. Most of the copper, all of the molybdenum, and part 
of the gold and silver output came from ore produced from the Chino 
open-pit copper mine at Santa Rita operated by Chino Mines Di- 
vision, Kennecott Copper Corp. In its annual report, the company 
stated that 7.3 million tons of ore was mined and milled at the Chino 
operation in 1960, compared with 4.5 million tons in 1959. Copper 
produced at Chino from all sources, including that recovered from 
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the ore milled and material leached, was 62,725 tons, compared with 
37,535 tons in 1959. In 1960, the mine operated 12 months, whereas 
it was closed 5 months in 1959 because of a labor strike. Installation 
of a $2 million skip hoist, expected to be completed in October 1961, 
was begun in 1960. The new hoist will permit removal of 18,000 
tons of material daily up a 30° incline from the lower levels of the 
open pit (600 feet deep at present) ; 1t will also allow the use of truck 
haulage and eliminate almost 9 miles of railroad. Stripping to ex- 
tend the mining area of the open pit was continued, and the 16,000- 
kilowatt powerplant was completed. Chino enlarged and improved 
its leaching and precipitation system for recovering copper from mine 
dumps. In 1960, 19,000 tons of low-cost copper was recovered by 
this system, 20 percent more than in 1959. The leaching operation 
had been active throughout 1959 despite the labor strike, 

Bayard (Continental) mine, owned by the United States Smelting 
Refining and Mining Co., the second largest copper producer in the 
county and the third largest in the State, was operated by lessees, 
Patten & Galassini and L. A. Patten. According to the owner, the 
Bayard mill processed 89,695 tons of copper ore from the Bayard mine 
during the year. No zinc ore was mined; however, the workings were 
maintained for future mining should the price of zinc improve. 

The Hanover mine, operated by the Empire Zinc Division of The 
New Jersey Zinc Co., was the principal zinc producer in the county 
and State. The Hanover mill was operated throughout the year on 
ore supplied from the Hanover mine and from the Linchburg mine 
(Socorro County) owned by the company and operated by lessee, 
L. A. Patten. 

Of the remaining 12 mines, where gold, silver, copper, lead, or 
zinc was produced, the Paola (Mathis & White) and Zuniga (Douglas 
B. White) were the chief copper producers, and the American mine 
(Gibralter Minerals Co.) was the county’s leading lead producer. 
In addition, 32 operations recovered copper from the water of Santa 
Rita Creek below the Chino Santa Rita open-pit copper mine, by 
precipitation. 

After a 3-year shutdown, the Kearney zinc mine near Hanover and 
the Peru concentrator near Deming were reactivated as a joint venture 
between Hydrometals, Inc. (parent. company of Peru Mining Co.), 
and American Zinc, Lead and Smelting Co. The Kearney mine was 
dewatered, all drifts were cleaned, and pipelines and powerlines were 
replaced. An extensive underground development program, consist- 
ing of several thousand feet of drifting and raising and a considerable 
amount of underground and surface diamond drilling, was completed. 
Some diamond drilling also was done at the company’s Pewabic zinc 
mine nearby. Mining at the Kearney mine was to begin early in 1961. 

Magnetite ore was produced from the Kearney iron pit by White 
& Mathis and shipped to Clarance Moore, Albuquerque, for use as a 
high-density concrete aggregate. Ferruginous manganese ore con- 
taining 82 percent iron and 11 percent manganese was produced from 
the Boston Hill mine by the Luck Mining Co. and shipped to The 
Colorado Fuel and Iron Corp., Pueblo, Colo. 
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Hidalgo.—Copper output, mostly from the Bonney-Miser's Chest 
mines of Banner Mining Co., the State's second largest copper pro- 
ducer, supplied 84 percent of the county's total value of mineral 
EE In addition, byproduct gold and silver was recovered 

rom the ore produced from these mines. According to the company 
annual report, the mines were operated the full year at near capacity, 
producing 79,796 tons of ore, an increase of 34,880 tons over 1959. 
The metal content of the 6,640 tons of concentrate produced from the 
ore milled in 1960 was 888 ounces of gold, 34,615 ounces of silver, and 
3,152,248 pounds of copper. Exploration and development work dur- 
ing the year included 1,757 feet of drifting, 174 feet of raising, 1,130 
feet of diamond drilling, and 92 feet of shaft-sinking. Late in 1960 
sinking operations were begun at the Bonney shaft below the 1,560-foot 
level to bring the 1,700-foot level into production during 1961. 

Brannan & Fuller produced gold-silver ore containing some re- 
coverable copper and lead from the Atwood-Henry Clay and Eighty- 
Five mines near Lordsburg and shipped it to the American Smelting 
and Refining Co. (Asarco), El Paani Tex., copper smelter. The 
Henry Clay shaft was deepened from the 700 to the 800 level and an 
additional 50 feet was sunk for sump purposes. 

Lea.—Petroleum output from 8,830 wells was 3 percent below that 
of 1959. However, the county continued to lead in petroleum produc- 
tion with 71 percent of the total, led in production of natural gas 
(from 1,212 wells) with 51 percent of the total. RAD drill- 
ing resulted in 69 completed wells, of which 14 (10 oil, 3 condensate, 
1 gas) were successful. Of the 493 development wells completed, 417 
were oil wells, 5 were condensate wells, and 9 were gas wells. Na- 
tural gas was processed at 21 extraction plants and 1 fractionation 
plant. Throughput was 399 billion cubic feet of gas, from which 7 
million barrels of natural gasoline, 5 million barrels of butane, and 2 
million barrels of propane were recovered; 303 billion cubic feet of 
residual gas was marketed through pipelines to consumers. Three 

lants used 48 million cubic feet of natural gas for producing carbon 

lack. Famariss Oil & Refining Co. operated its 1,700-barrel-per-day 
refinery at Monument. 

National Potash Co. mined and refined potash at its facilities south- 
east of Carlsbad. It continued to purchase ore from Southwest Pot- 
ash Corp. in Eddy County for blending with its Lea County ore. No 
salt-processing operations were reported. 

Luna.—The value of mineral production declined substantially be- 
low that of 1959 because of inactivity in the manganese industry. 
This industry had been at a virtual standstill since 1959, when the 
quota was filled under the Government carlot manganese ore and con- 
centrate purchase program. 

McKinley.—McKinley County led in production of uranium ore, 
and output in 1960 was 27 percent greater than in 1959. Many of the 
production difficulties caused by underground water were solved, and 
groduetion was near capacity at the 65 mining operations. Kermac 

uclear Fuels Corp. and Phillips Petroleum Co. operated processing 
mills in the Ambrosia Lake area. Major mine producers included 
Kermac Nuclear Fuels Corp., Phillips Petroleum Co., Homestake- 
Sapin Partners, The Hidden Splendor Mining Co. (formerly Rio De 
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Oro Mines, Inc.), Ambrosia Lake Uranium Co., Homestake Mining 
Co.-Lance Corp., and Calumet & Hecla, Inc. 

A new method in shaft sinking was developed by Kermac Nuclear 
Fuels Corp., using oil-well techniques and equipment. Previously, 
several ventilation shafts were sunk by drilling a pilot hole and ream- 
ing to a diameter of 44 inches with a specially constructed bit. The 
shaft being sunk on one of the company properties was 90 inches in 
diameter. It was the first time a rotary well rig had been used for so 
large a shaft. 

oal output during the year came from eight mines and was 38 
percent above that of 1959. Major production was by Navajo Tribal 
Enterprises, operating the Window Rock underground mine, and 
Roberts Coal Co., operating the Roberts strip mine. Petroleum pro- 
duction from 55 wells declined 9 percent. Ten exploratory wells were 
completed, of which 2 were successful. Of 8 development wells com- 
pleted, 2 were successful, Drilling totaled 30,529 feet. El Paso Na- 
tural Gas Co. operated its fractionation plant at Wingate, processing 
natural gas liquids from company-owned plants in Utah and north- 
western New Mexico and from its 9,000-barrel-per-day Cinzia refinery 
near Gallup. 

Rio Arriba.—Coal production from the Caranta No. 2 and New min 
operated by Caranta Brothers, Inc., and the Rainbow mine, operate 
by Inez Erler, was 6 percent below that of 1959. Petroleum produc- 
tion from 132 wells was 1 percent above that of 1959. Natural] gas 
was produced from 1,183 walls Fifteen exploratory wells were com- 
pleted, of which 4 (3 oil, 1 gas) were successful; and of 194 develop- 
ment wells completed, 184 (27 oil, 4 condensate, 153 gas) were success- 
ful. Southern Union Gas Co. produced natural gas at its plant in 
Lybrook. Throughput was 14 billion cubic feet of gas, from which 
79,934 barrels of natural gasoline, 131,072 of butane, and 241,106 of 
propane were recovered; 13.8 billion cubic feet of residual gas was 
marketed through company pipelines to consumers. 

No hand-cobbed mica was mined, although some scrap mica was 
produced by Mineral Resources Co., Inc. Los Compadres Mica Co. at 
its Ojo Caliente grinding mill produced ground mica for a roofing pa- 
per manufacturer; mill feed was obtained by working mine dumps. 
General Pumice Corp. continued to mine pumice from its Cullum mine. 
The pumice was used by building-block manufacturers and a pumice 
grinding plant at Santa Fe. 

Roosevelt.—Petroleum production from 53 wells rose to 1.2 million 
barrels and was more than double that of 1959. Eight exploratory 
wells were drilled and completed; three were successful. Of the 32 
development wells completed, 29 were producers. 

Sandoval. —Pumice, sand and gravel, and gypsum furnished 79 per- 
cent of the $261,000 value of total mineral output. For the first time 
in the history of the county, commercial quantities of crude gypsum 
were mined. White Mesa Gypsum Corp. produced gypsum from a 
deposit near San Ysidro and shipped it to the American Gypsum Co. 
wallboard plant at Albuquerque. | 

Coal production from the Padilla underground mine was 17 percent 
above that of 1959. Petroleum production from 14 wells and natural 
gas production from 1 well were approximately the same as in 1959. 
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Four exploratory wells and five development wells were completed; 
three of the development wells were producers. 

The closing of the Government purchase program eliminated the 
market for manganese ore, and no mines were active. No uranium 
ore was produced at the Warm Springs mine. Five tons of copper 
and a small quantity of lead and silver were recovered from ore 
produced from the San Miguel] mine. 

San Juan.—San Juan County ranked second in petroleum produc- 
tion, from 1,245 wells, and in natural gas output, from 3,598 wells. 
Petroleum output was 5 percent above that of 1959. Thirty-six ex- 
ploratory wells were completed (3 successful). Of 408 development 
wells completed, 158 oil wells, 28 condensate wells, and 196 gas wells 
were successful. Natural gas was processed at the Southern Union 
Gas Co. Kutz Canyon plant and at the El Paso Natural Gas Co. San 
Juan plant. Gas intake at the plants was 310.4 billion cubic feet 
of gas, from which 2.7 million barrels of natural gasoline, 3.3 million 
barrels of butane, and 3 million barrels of propane were recovered. 
Residual gas (285 billion cubic feet) was marketed through com- 
pany-owned pipelines to consumers. Beeline Refining Co., Division 
of Frontier ing Co., operated a 1,400-barrel-per-day refinery at 
Farmington; and Plateau, Inc., operated a 2,500-barrel-per-day re- 
finery at Bloomfield, 

The Federal Bureau of Mines operated the Navajo helium plant 
at Shiprock. Helium-bearing natural gas was obtained from wells 
in the Hogback field. The quantity of helium shipped was nearly 
three times greater than in 1959; the plant was operated for only 
5 months in 1959. 

Coal production from the Hogback No. 11 mine operated by Frank 
Pashlakai, the Hogback No. 12A mine operated by Simpson Coal 
Co., and the Hogback No. 13 mine operated by George R. Simpson & 
Hollis L. Tate was 38 percent below that of 1959. House heatin 
with coal had declined substantially because of the availability o 
oil at a competitive price. Uranium ore, containing a significant 
quantity of vanadium, was shipped to a mill at Durango, Colo., for 
processing. Kerr-McGee Oil Industries, Inc., processed ores from de- 
posits in Arizona at its Navajo uranium mill at Shiprock. A new 
vanadium-recovery unit, installation of which was completed late in 
1959, was operated throughout the year. 

Santa Fe.—Increased production of sand and gravel and the addi- 
tion of gypsum to the list of commercial minerals produced in the 
county raised the total value of mineral output to $949,000. Four 
commercial operations produced 202,000 tons of sand and gravel, 
and construction crews and contractors for the AEC and the State 
highway department supplied 274,000 tons of aggregate. Kaiser 
Gypsum Co. mined crude gypsum adjacent to its Rosario wallboard 
plant, which was the first operation of its kind in the State. Pumice 
and scoria production was 29,400 tons, compared with 35,600 tons 
in 1959. Copar Pumice Co., Inc., was the major producer; its plant 
was near Espanola. Crego Block Co., Inc., mined and consumed 
scoria in the manufacture of building blocks. James H. Rhodes & 
Co. operated its Santa Fe grinding plant, using crude pumice mined 
by General Pumice Corp. (Rio Arriba County). 
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Small quantities of copper ore containing gold and silver were 
shipped to Asarco (El Paso, Tex.) copper smelter from two mines 
operated by Tom B. Scartaccini and Greenrock Mining Co. 

Sierra.—The county’s entire lead and zinc and most of the silver and 
copper output came from ore shipped to the Asarco (El Paso, Tex.) 
lead and copper smelters from the Prospectors Delight mine operated 
by Sierra Minerals & Millin op Small quantities of oppa and 
silver ore were produced and marketed by L. W. Cady and Wittie & 
McDonald, respectively. No manganese ore was mined or shipped. 
Uranium ore from the Pitchblend Watercan mine was shipped to a 
plant at Ambrosia Lake for processing. 

Socorro.—A fter leading the State with output of manganese ore 
valued at $1.4 million in 1959, the manganese mines in Socorro County 
were inactive during 1960 because of the termination of the Govern- 
ment manganese purchase program. Five mines produced E silver, 
copper, lead and zinc. L. A. Patten, operating the Linchburg mine 
under lease from Empire Zinc, was by far the leading producer. The 
lead-zinc ore produced was shipped to the Empire Zinc Hanover mill 
for concentration. 

Galbar, Inc., treated lead-barite ore from the Mex-Tex mine near 
Bingham at its mill south of San Antonio and produced barite and 
lead concentrates. The lead concentrate, containing a small quantity 
of silver, was shipped to the Asarco (El Paso, Tex.) lead smelter. 

Small quantities of gold, silver, copper, lead, and zinc also were re- 
covered from ores produced from the Copper Gold No. 10, Queen 
Group, and Waldo mines. Uranium ore from the Lucky Don Sec. 35 
mine was shipped to a plant at Ambrosia Lake for processing. 

The perlite mine, mill, and expanding dug of Great es Carbon 
Corp. were operative, but by yearend plans had been formulated to 
shut down the operation and concentrate production at the company's 
No Agua ('Taos County) facilities. 

Taos.—Perlite from the No Agua area (Seven Hills of Taos) oper- 
ations of Great Lakes Carbon Corp., Johns-Manville Perlite Corp., 
and United Perlite Corp. supplied most of the mineral production 1n 
the county. A contractor for the State department of highways pro- 
duced some sand and gravel for road use. No beryl, copper, or gold 
was mined during the year. 

Valencia.—Uranium ore produced, from nine operations, was 8 
percent below that of 1959, but the county continued to be the leading 
producer. The decline was largely because operations at the Jackpile 
mine, operated by The Anaconda Company, were curtailed to adjust 
the recovery of uranium oxide at its mill at Bluewater to the require- 
ments of the revised purchase contract with AEC. Anaconda re- 
po that exploration and development of the Laguna concession 

ad disclosed an ore body larger than that at the Jackpile mine. The 
new ore body, called the Paguate, was reported to be higher grade 
than the Jackpile, but cannot be mined until after 1966 use of 
AEC regulations. St. Anthony Uranium Unit, American Metal 
Climax, Inc., operated the M 6 mine, formerly called the Cebolleta 
Grant mine. Rare Metals Corp. began production at its San Mateo 
mine. 
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Homestake-New Mexico Partners operated its 750-ton-per-day mill, 
and Homestake-Sapin Partners operated the adjacent 1,500-ton-per- 
day mill throughout the year. 

United States Gypsum Co. operated its Grants perlite mine and 
grinding plant, but at a lower level of activity. The crushed perlite 
e shipped to co-owned expanding plants throughout the United 

tates. 
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M ot 254: output in New York in 1960 established a new high 


of $254.7 million, 9 percent greater than 1959, and $10.6 mil- 
lion more than 1957, the previous record year. Among note- 
worthy developments were gains in output of metals, mainly zinc, 
iron ore, and titanium concentrate. In addition, heavier demands 
by the construction industry resulted in larger output of cement, 
stone, and sand and gravel. Construction of the $720-million 
Niagara Power project and highway construction throughout the State 
had favorable effects upon New York’s mineral industry. Nation- 
ally, the State ranked fifth in cement shipments, fourth in salt, and 
sixth in gypsum. 


TABLE 1.—Mineral production in New York! 


xs Quantit Val Quantity Val 
uantity alue uan alue 
(thousands) (thousands) 
A ——— thousand short tons.. 1, 310 $1, 714 1,172 $1,717 
0 AAA SURE MAE MEE EE TE short tons... 8, 655 150 8, 169 142 
A. IA A 9 
ypeum.......-.--.-.-...-..--.-.- thousand short tons.. 919 4, 863 755 3. 928 
Iron ore (usable)...thousand long tons, gross weight.. 2, 044 28, 050 2, 484 32, 377 
Lead (recoverable content of ores, etc.)....short tons.. 481 111 775 181 
Natural gas........................ million cuhlc feet.. 2,915 889 4, 990 1, 512 
ARA A AR short tons.. 12, 875 138 10, 042 146 
Petroleum (crude)........ thousand 42-gallon barrels.. 1, 070 8, 353 3 1. 801 3 8,357 
Di Mee DRM M MMMUC HIE RN tbousand short tons... 4,011 30, 958 4, 008 30, 703 
Band and gravel............... c cec Lc c re eee do.... 21, 944 81, 415 30, 687 35, 152 
Bilver (recoverable content of ores, etc.) 
thousand troy ounces.. 52 47 49 45 
BtONe.-. 0... -2-2-2220 2... tbousand short tons.. 28, 640 46, 556 29, 802 46, 955 
Zinc (recoverable content of ores, etc.). ....sbort tons.. 43, 464 9, 997 66, 364 17, 122 
Value of items that cannot be disclosed: Abrasive 
garnet, beryl (1960), lime, talc, titanium concen- 
trate, and wollastonite. ...............-------- eec. | -- -- - ee ----- 76,904 |...........- 81, 831 
Total Now York A A ! 234, 642 |...........- 254, 713 
b i doe as measured by mine shipments, sales, or marketable production (including consumption 
y ucers). 
2 Weight not recorded. 
3 Preliminary de dro 
* Total adjusted to eliminate duplicating value of clays and stone. 
5 Revised figure. 


1 Commodity-industry analyst, Bureau of Mines, Pittsbu Pa. 
2 Statistical clerk, Bureau of Mines, Pittsburgh, Pa. rgh, 
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of $254.7 million, 9 percent greater than 1959, and $10.6 mil- 
lion more than 1957, the previous record year. Among note- 
worthy developments were gains in output of metals, mainly zinc, 
iron ore, and titanium concentrate. In addition, heavier demands 
by the construction industry resulted in larger output of cement, 
stone, and sand and gravel. Construction of the $720-million 
Niagara Power project and hi away construction throughout the State 
had favorable effects upon New ork’s mineral industry. Nation- 
ally, the State ranked fifth in cement shipments, fourth in salt, and 
sixth in gypsum. 


TABLE 1.—Mineral production in New York! 


1959 1960 
NS Quantit Val Quantity Val 
uantity alue uan alue 

(thousands) (thousands) 

CURE mc ———M— A thousand short tons... 1, 310 $1, 714 1, 172 $1,717 

|j," o CHE S RN short tons... 8, 555 150 8, 169 142 

A ....---..------2. 2... ..-.--.-=-2------ 0- (3) 8 9 

Gypsum......................... thousand short tons.. 919 4, R63 755 8. 928 

Iron ore (usable)...thousand long tons, gross weight.. 2, 044 28, 050 2, 484 32, 377 

Lead (recoverable content of ores, etc.)....short tons.. 481 111 775 181 

Natural gas...............-..-...-- million cuhic feet.. 2, 915 889 4, 990 1, 512 

A A A A E EU. short tons... 12, R75 138 10, 042 146 

Petroleum (crude)........ thousand 42-gallon barrels.. 1, 97 8, 353 31,801 3 8, 357 

A xe ee thousand short tons.. 4,011 30, 958 4, 008 30, 703 

Band and gravel............. c cc Aa a ee eee do.... 27, 944 81, 415 30, 687 35, 152 

Bilver (recoverable content of ores, etc.) 

thousand troy ounces.. 52 47 49 45 

A) AAA thousand short tons.. 28, 640 46, 556 29, 802 48, 955 

Zinc (recoverahle content of ores, etc.). ....short tons... 43, 464 9, 997 66, 304 17, 122 
Value of items that cannot be disclosed: Abrasive 
garnet, beryl (1960), lime, talc, titanium concen- 

trate, and wollastonite. ...........---- eec e cerne | - o o ee --- 76,904 |... 81, 831 

Total New York $................- e cec e coe e e|- - -------.-- § 234, 642 |...........- 254, 718 

b i Espinas as measured by mine shipments, sales, or marketable production (including consumption 

y produceri " 
3 Weight not recorded. 


3 Preliminary agure 
* Total adjusted to eliminate duplicating value of clays and stone. 
5 Revised figure. 


3 Commodity-industry analyst, Bureau of Mines, Pittsburgh, Pa. 
2 Statistical clerk, Bureau of Mines, Pittsburgh, Pa. 


711 


712 MINERALS YEARBOOK, 1960 


MILLION DOLLARS 
300 


250 


200 


1933 1936 1939 1942 1945 1948 1991 1954 1957 1960 
FIGURE 1.—Total value of mineral production in New York, 1933-60. 


Employment and Injuries.—Injury record in metal and nonmetal min- 
eral industries in the State improved over the preceding year. One 
less fatality and 53 fewer nonfatal injuries were recorded. State- 
wide, the number of injuries per million man-hours decreased 20 per- 
cent. The most notable improvements were at quarries and mills and 
at clay mines. 


TABLE 2.—Employment and injuries in selected mineral industries! 


Men Man- Injuries 
Industry working hours per million 
dally worked man-hours 
1959: 
Comentando ase 1,764 | 4,365, 532 4. 55 
ClAVS AA elena ads 77 130, 242 38. 39 
Coke ovens and smelters.............. 1,981 | 4,381,008 2.83 
Metal mines and mills................. 1,972 | 3,181,578 10. 37 
Nonmetal mines 3.............  ...... 753 | 1,644,305 17. 03 
Quarries and mills &................... 2,390 | 4,903, 300 27.33 
Sand and gravel....................... 1,785 | 3,323,271 17.45 
Toll e 10,722 | 21, 929, 236 17. 37 
1960: 
A] AAA A 1,901 | 4,341, 562 8.75 
CIUS... oro ecu ord Eae 92 145. 000 A PA PAS 
Coke ovens and smelters.............. 1,727 | 4,898, 257 24. 50 
Metal mines nnd mills................. 2,301 | 3,935, 933 10. 92 
Nonmetal mines 3............. lll. 705 | 1,495,253 24. 74 
Quarries and mills *................... 2,699 | 5,457,140 1.73 
Sand and gravel 8...................... 1,857 | 3,053, 581 6. 88 
Otel AA cows coc CLIE ECsds 11, 282 | 23, 327, 686 


3 Production employees, 

3 Mines only. 

3 Includes emery, garnet, gypsum, salt, talc, mineral pigments and wollastonite. 
1 Includes lime plants having no quarry operations. 

5 Preliminary figures, 

* Commercial producers only. 
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Trends and Developments.—The New York State Power Authority 
continued constructing the Niagara Power project at Niagara Falls. 
Scheduled for completion in 1962, power will start flowing to indust 
early in 1961 on an increasing scale until full production is reached. 
The first of the 13 giant water wheel generators was installed by year- 
end. Each of these generators weighs over 500 tons and has a rated 
capacity of 150,000 k.w. Many new facilities, especially in the chem- 
ical and metallurgical industries were planned to utilize the new power 
that will become available. 

The Strategic Materials Corp. large-scale pilot plant demonstrated 
the electrical processing of steel from waste copper slag in December. 
From about 25.5 tons of slag this process was said to yield 1 ton of 
steel, 25 pounds of copper, 150 tons of zinc oxide, and other by- 
products. The first domestic smelter to use the new process was 
pa for Anaconda, Mont., where the Anaconda Copper Company 
ias an accumulated pile of waste copper slag, totaling about 40 mil- 
lion tons. This slag analyzes about 33 percent iron, 0.6 percent copper, 
and 2 percent zinc. 

A large user of the newly available electric power at Niagara Falls 
will be Hooker Chemical Corp. This firm planned a $10-million in- 
stallation of Hoechst-Uhde mercury-type electrolytic cells during 
1960—61 to increase its capacity to manufacture caustic soda, caustic 
potash, and chlorine. Other companies were attracted to this area or 
were expanding existing plants because of the ready availability of 
low-cost power and favorable industrial climate. One of those was 
the $3-million highly automated powdered-iron facility of Pyron Co., 
a unit of the Amco Division of American Metal Climax, Inc. This 
firm produced iron powder for structural parts, especially for the 
automobile industry. 

The use of the oxygen-lance burning process created a serious red- 
oxide dust problem in many iron- and steel-producing areas. A $5 
million dust control program was underway at yearend by Bethlehem 
Steel Co. in the Niagara Falls area. The installation of electrostatic 
pp was expected to reduce reddish oxide dust dissemina- 
tion by 98 percent at the company's plants in Lackawanna, South 
Buffalo, West Seneca, Orchard Park, and Hamburg. 

Reynolds Metals Co., one of two primary aluminum producers at 
Massena, St. Lawrence County, completed installing its $88 million 
reduction plant. Two additional potlines were installed during the 
year to complete the 100,000-ton plant (one potline rated at 33,000 
tons was put on stream in late 1959). 

Toward yearend, seven New York utility companies—Niagara- 
Mohawk Power Corp., Syracuse; Long Islan Lighting Co., Mineola, 
Long Island; New York State Electric Gas Corp., Binghamton; 
Consolidated Edison Co. of New York, New York City; Rochester 
Gas and Electric Corp., Rochester; Central Hudson Gas and Electric 
Corp., Poughkeepsie; and Orange and Rockland Utilities, Inc., Ny- 
ack—joined with General Electric Co. and General Atomics Division 
of General Dynamics Corp. to sponsor research on nuclear reactors 
aimed at making nuclear-generated power competitive with steam-gen- 
erated power. The seven utilities will contribute $5.75 million of a 
total $8 million construction cost for a boiling-water reactor to be built 

615629 —61— —46 
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the ore milled and material leached, was 62,725 tons, compared with 
37,535 tons in 1959. In 1960, the mine operated 12 months, whereas 
1t was closed 5 months in 1959 because of a labor strike. Installation 
of a $2 million skip hoist, expected to be completed in October 1961, 
was begun in 1960. The new hoist will permit removal of 18,000 
tons of materia] daily up a 30° incline from the lower levels of the 
open pit (600 feet deep at present) ; it will also allow the use of truck 
haulage and eliminate almost 9 miles of railroad. Stripping to ex- 
tend the mining area of the open pit was continued, and the 16,000- 
kilowatt powerplant was completed. Chino enlarged and improved 
its leaching and precipitation system for recovering copper from mine 
dumps. In 1960, 19,000 tons of low-cost copper was recovered by 
this system, 20 percent more than in 1959. The leaching operation 
had been active throughout 1959 despite the labor strike, 

Bayard (Continental) mine, owned by the United States Smelting 
Refining and Mining Co., the second largest copper producer in the 
county and the third largest in the State, was operated by lessees, 
Patten & Galassini and L. À. Patten. According to the owner, the 
Bayard mill processed 89,695 tons of ed ore from the Bayard mine 
during the year. Nozinc ore was mined; however, the workings were 
maintained for future mining should the price of zinc improve. 

The Hanover mine, operated by the Empire Zinc Division of The 
New Jersey Zinc Co., was the principal zinc producer in the county 
and State. The Hanover mill was operated throughout the year on 
ore supplied from the Hanover mine and from the Linchburg mine 
(Socorro County) owned by the company and operated by lessee, 
L. A. Patten. 

Of the remaining 12 mines, where gold, silver, copper, lead, or 
zinc was produced, the Paola (Mathis & White) and Zuniga (Douglas 
B. White) were the chief copper producers, and the American mine 
(Gibralter Minerals Co.) was the county’s leading lead producer. 
In addition, 32 operations recovered copper from the water of Santa 
Rita Creek below the Chino Santa Rita open-pit copper mine, by 
precipitation. 

After a 3-year shutdown, the Kearney zinc mine near Hanover and 
the Peru concentrator near Deming were reactivated as a joint venture 
between Hydrometals, Inc. (parent company of Peru Mining Co.), 
and American Zinc, Lead and Smelting Co. The Kearney mine was 
dewatered, all drifts were cleaned, and pipelines and powerlines were 
replaced. An extensive underground development program, consist- 
ing of several thousand feet of drifting and raising and a considerable 
amount of underground and surface diamond drilling, was completed. 
Some diamond drilling also was done at the company’s Pewabic zinc 
mine nearby. Mining at the Kearney mine was to begin early in 1961. 

Magnetite ore was produced from the Kearney iron pit by White 
& Mathis and shipped to Clarance Moore, Albuquerque, for use as a 
high-density concrete aggregate. Ferruginous manganese ore con- 
taining 32 percent iron and 11 percent manganese was produced from 
the Boston Hill mine by the Luck Mining Co. and shipped to The 
Colorado Fuel and Iron Corp., Pueblo, Colo. 
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Hidalgo.—Copper output, mostly from the Bonney-Miser’s Chest 
mines of Banner Mining Co., the State's second largest copper pro- 
ducer, supplied 84 Pn of the county’s total value of mineral 

roduction. In addition, byproduct gold and silver was recovered 

m the ore produced from these mines. According to the company 
annual report, the mines were operated the full year at near capacity, 
producing 79,726 tons of ore, an increase of 34,880 tons over 1959. 
The metal content of the 6,640 tons of concentrate produced from the 
ore milled in 1960 was 888 ounces of gold, 34,615 ounces of silver, and 
3,152,248 pounds of copper. Exploration and development work dur- 
ing the year included 1,757 feet of drifting, 174 feet of raising, 1,130 
feet of diamond drilling, and 92 feet of shaft-sinking. Late in 1960 
sinking operations were begun at the Bonney shaft below the 1,560-foot 
level to bring the 1,700-foot level into production during 1961. 

Brannan & Fuller produced gold-silver ore containing some re- 
coverable copper and lead from the Atwood-Henry Clay and Eighty- 
Five mines near Lordsburg and shipped it to the American Smelting 
and Refining Co. (Asarco), El Paso, Tex., copper smelter. The 
Henry Clay shaft was deepened from the 700 to the 800 level and an 
additional 50 feet was sunk for sump purposes. 

Lea. —Petroleum output from 8,830 wells was 3 percent below that 
of 1959. However, the county continued to lead in petroleum produc- 
tion with 71 percent of the total, led in production of natural gas 
(from 1,212 wells) with 51 percent of the total. Exploratory drill- 
ing resulted in 69 completed wells, of which 14 (10 oil, 3 condensate, 
1 gas) were successful. Of the 493 development wells completed, 417 
were oil wells, 5 were condensate wells, and 9 were gas wells. Na- 
tural gas was processed at 21 extraction plants and 1 fractionation 
plant. Throughput was 399 billion cubic feet of gas, from which 7 
million barrels of natural gasoline, 5 million barrels of butane, and 2 
million barrels of propane were recovered; 303 billion cubic feet of 
residual gas was marketed through pipelines to consumers. Three 

lants used 48 million cubic feet of natural gas for producing carbon 

lack. Famariss Oil & Refining Co. operated its 1,700-barrel-per-day 
refinery at Monument. 

National Potash Co. mined and refined potash at its facilities south- 
east of Carlsbad. It continued to purchase ore from Southwest Pot- 
ash Corp. in Eddy County for blending with its Lea County ore. No 
salt-processing operations were Foported: 

Luna.—The value of mineral production declined substantially be- 
low that of 1959 because of inactivity in the manganese industry. 
This industry had been at a virtual standstill since 1959, when the 
quota was filled under the Government carlot manganese ore and con- 
centrate purchase program. 

McKinley.—McKinley County led in production of uranium ore, 
and output in 1960 was 27 percent greater than in 1959. Many of the 
production difficulties caused by underground water were solved, and 

roduction was near capacity at the 65 mining operations. Kermac 

uclear Fuels Corp. and Phillips Petroleum Co. operated processing 
mills in the Ambrosia Lake area. Major mine producers included 
Kermac Nuclear Fuels Corp., Phillips Petroleum Co., Homestake- 
Sapin Partners, The Hidden Splendor Mining Co. (formerly Rio De 
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the ore milled and material leached, was 62,725 tons, compared with 
37,535 tons in 1959. In 1960, the mine operated 12 months, whereas 
it was closed 5 months in 1959 because of a labor strike. Installation 
of a $2 million skip hoist, expected to be completed in October 1961, 
was begun in 1960. The new hoist will permit removal of 18,000 
tons of materia] daily up a 30° incline from the lower levels of the 
open pit (600 feet deep at present) ; it will also allow the use of truck 
haulage and eliminate almost 9 miles of railroad. Stripping to ex- 
tend the mining area of the open pit was continued, and the 16,000- 
kilowatt powerplant was completed. Chino enlarged and improved 
its leaching and precipitation system for recovering copper from mine 
dumps. In 1960, 19,000 tons of low-cost copper was recovered by 
this system, 20 percent more than in 1959. The leaching operation 
had been active throughout 1959 despite the labor strike, 

Bayard (Continental) mine, owned by the United States Smelting 
Refining and Mining Co., the second largest copper producer in the 
county and the third largest in the State, was operated by lessees, 
Patten & Galassini and L. A. Patten. According to the owner, the 
Bayard mill processed 89,695 tons of copper ore from the Bayard mine 
during the year. No zinc ore was mined; however, the workings were 
maintained for future mining should the price of zinc improve. 

The Hanover mine, operated by the Empire Zinc Division of The 
New Jersey Zinc Co., was the principal zinc producer in the county 
and State. The Hanover mill was operated throughout the year on 
ore supplied from the Hanover mine and from the Linchburg mine 
(Socorro County) owned by the company and operated by lessee, 
L. A. Patten. 

Of the remaining 12 mines, where gold, silver, copper, lead, or 
zinc was produced, ls Paola (Mathis & White) and Zuniga (Douglas 
B. White) were the chief copper producers, and the American mine 
(Gibralter Minerals Co.) was the county’s leading lead producer. 
In addition, 32 operations recovered copper from the water of Santa 
Rita Creek below the Chino Santa Rita open-pit copper mine, by 
precipitation. 

After a 3-year shutdown, the Kearney zinc mine near Hanover and 
the Peru concentrator near Deming were reactivated as a joint venture 
between Hydrometals, Inc. (parent company of Peru Mining Co.), 
and American Zinc, Lead and Smelting Co. The Kearney mine was 
dewatered, all drifts were cleaned, and pipelines and powerlines were 
replaced. An extensive underground development program, consist- 
ing of several thousand feet of drifting and raising and a considerable 
amount of underground and surface diamond drilling, was completed. 
Some diamond drilling also was done at the company’s Pewabic zinc 
mine nearby. Mining at the Kearney mine was to begin early in 1961. 

Magnetite ore was produced from the Kearney iron pit by White 
& Mathis and shipped to Clarance Moore, Albuquerque, for use as a 
high-density concrete aggregate. Ferruginous manganese ore con- 
taining 32 percent iron and 11 percent manganese was produced from 
the Boston Hill mine by the Luck Mining Co. and shipped to The 
Colorado Fuel and Iron Corp., Pueblo, Colo. 
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Hidalgo.—Copper output, mostly from the Bonney-Miser's Chest 
mines of Banner Mining Co., the State's second largest copper pro- 
ducer, supplied 84 percent of the county's total value of mineral 

roduction. In addition, byproduct gold and silver was recovered 

rom the ore produced from these mines. According to the company 
annual report, the mines were operated the full year at near capacity, 
producing 79,726 tons of ore, an increase of 34,880 tons over 1959. 
The metal content of the 6,640 tons of concentrate produced from the 
ore milled in 1960 was 888 ounces of gold, 34,615 ounces of silver, and 
3,152,248 pounds of copper. Exploration and development work dur- 
ing the year included 1,757 feet of drifting, 174 feet of raising, 1,130 
feet of diamond drilling, and 92 feet of Rai omine Late ın 1960 
sinking operations were begun at the Bonney shaft below the 1,560-foot 
level to bring the 1,700-foot level into production during 1961. 

Brannan & Fuller produced oa ore containing some re- 
coverable copper and lead from the Atwood-Henry Clay and Eighty- 
Five mines near Lordsburg and shipped it to the American Smelting 
and Refining Co. (Asarco), El Paso, Tex., copper smelter. The 
Henry Clay shaft was deepened from the 700 to the 800 level and an 
additional 50 feet was sunk for sump purposes. 

Lea.—Petroleum output from 8,830 wells was 3 percent below that 
of 1959. However, the county continued to lead in petroleum produc- 
tion with 71 percent of the total, led in production of natural gas 
(from 1,212 wells) with 51 percent of the total. Exploratory drill- 
ing resulted in 69 completed wells, of which 14 (10 oìl, 3 condensate, 
1 gas) were successful. Of the 493 development wells completed, 417 
were oil wells, 5 were condensate wells, and 9 were gas wells. Na- 
tural gas was processed at 21 extraction plants and 1 fractionation 
plant. Throughput was 399 billion cubic feet of gas, from which 7 
million barrels of natural gasoline, 5 million barrels of butane, and 2 
million barrels of propane were recovered; 303 billion cubic feet of 
residual gas was marketed through pipelines to consumers. Three 
pans used 48 million cubic feet of natural gas for producing carbon 

lack. Famariss Oil & Refining Co. operated its 1,700-barrel-per-day 
refinery at Monument. 

National Potash Co. mined and refined potash at its facilities south- 
east of Carlsbad. It continued to purchase ore from Southwest Pot- 
ash Corp. in Eddy County for blending with its Lea County ore. No 
salt-processing operations were reported. 

Luna.—The value of mineral production declined substantially be- 
low that of 1959 because of inactivity in the manganese industry. 
This industry had been at a virtual standstill since 1959, when the 
quota was filled under the Government carlot manganese ore and con- 
centrate purchase pro : 

McKi ey McKinley County led in production of uranium ore, 
and output in 1960 was 27 percent greater than in 1959. Many of the 
production difficulties caused by underground water were solved, and 
oe was near oe at the 65 mining operations. Kermac 

uclear Fuels Corp. and Phillips Petroleum Co. operated processing 
mills in the Ambrosia Lake area. Major mine producers included 
Kermac Nuclear Fuels Corp., Phillips Petroleum Co., Homestake- 
Sapin Partners, The Hidden Splendor Mining Co. (formerly Rio De 
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Oro Mines, Inc.), Ambrosia Lake Uranium Co., Homestake Mining 
Co.-Lance Corp., and Calumet & Hecla, Inc. 

A new method in shaft sinking was developed by Kermac Nuclear 
Fuels Corp., using oil-well techniques and equipment. Previously, 
several ventilation shafts were sunk by drilling a pilot hole and ream- 
ing to a diameter of 44 inches with a specially constructed bit. The 
shaft being sunk on one of the company properties was 90 inches in 
diameter. It was the first time a rotary well rig had been used for so 
large a shaft. 

al output during the year came from eight mines and was 38 
percent above that of 1959. Major production was by Navajo Tribal 
Enterprises, operating the Window Rock underground mine, and 
Roberts Coal Co., operating the Roberts strip mine. Petroleum pro- 
duction from 55 wells declined 9 percent. Ten exploratory wells were 
completed, of which 2 were successful. Of 8 development wells com- 
pleted, 2 were successful. Drilling totaled 30,529 feet. El Paso Na- 
tural Gas Co. operated its fractionation plant at Wingate, processing 
natural gas liquids from copan owned plants in Utah and north- 
western New Mexico and from its 9,000-barrel-per-day Cinzia refinery 
near Gallup. 

Rio Arriba.—Coal production from the Caranta No. 2 and New min 
operated by Caranta Brothers, Inc., and the Rainbow mine, operate 
by Inez Erler, was 6 percent below that of 1959. Petroleum produc- 
tion from 132 wells was 1 percent above that of 1959. Natural gas 
was produced from 1,183 wells. Fifteen exploratory wells were com- 
pleted, of which 4 (3 oil, 1 gas) were successful; and of 194 develop- 
ment wells completed, 184 (27 oil, 4 condensate, 153 gas) were success- 
ful. Southern Union Gas Co. produced natural gas at its plant in 
Lybrook. Throughput was 14 billion cubic feet of gas, from which 
79,934 barrels of natural gasoline, 131,072 of butane, and 241,106 of 
propane were recovered; 13.8 billion cubic feet of residual gas was 
marketed through company pipelines to consumers. 

No hand cobbed mica was mined, although some scrap mica was 
produced by Mineral Resources Co., Inc. Los Compadres Mica Co. at 
its Ojo Caliente grinding mill produced ground mica for a roofing pa- 
per manufacturer; mill feed was obtained by working mine dumps. 
General Pumice Corp. continued to mine pumice from its Cullum mine. 
The To was used by building-block manufacturers and a pumice 
grinding plant at Santa Fe. 

Roosevelt.—Petroleum production from 53 wells rose to 1.2 million 
barrels and was more than double that of 1959. Eight exploratory 
wells were drilled and completed; three were successful. Of the 32 
development wells completed, 29 were producers. 

Sandoval.—Pumice, sand and gravel, and gypsum furnished 79 per- 
cent of the $261,000 value of total mineral output. For the first time 
in the history of the county, commercial quantities of crude gypsum 
were mined. White Mesa Gypsum Corp. produced gypsum from a 
deposit near San Ysidro and shipped it to the American Gypsum Co. 
wallboard plant at Albuquerque. 

Coal production from the Padilla underground mine was 17 percent 
above that of 1959. Petroleum production from 14 wells and natural 
gas production from 1 well were approximately the same as in 1959. 
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Four exploratory wells and five development wells were completed; 
three of the development wells were producers. 

The closing of the Government purchase program eliminated the 
market for manganese ore, and no mines were active. No uranium 
ore was produced at the Warm Springs mine. Five tons of copper 
and a small quantity of lead And silver were recovered from ore 
produced from the San Miguel mine. 

San Juan.—San Juan County ranked second in petroleum produc- 
tion, from 1,245 wells, and in natural gas output, from 3,598 wells. 
Petroleum output was 5 percent above that of 1959. Thirty-six ex- 
ploratory wells were completed (3 successful). Of 408 development 
wells completed, 158 oil wells, 28 condensate wells, and 196 gas wells 
were successful. Natural gas was processed at the Southern Union 
Gas Co. Kutz Canyon plant and at the El Paso Natural Gas Co. San 
Juan plant. Gas intake at the plants was 310.4 billion cubic feet 
of gas, from which 2.7 million barrels of natural gasoline, 3.3 million 
barrels of butane, and 3 million barrels of propane were recovered. 
Residual gas (285 billion cubic feet) was marketed through com- 
pany-owned pipelines to consumers. Beeline Refining Co., Division 
of Frontier Refining Co., operated a 1,400-barrel-per-day refinery at 
Farmington; and Plateau, Inc., operated a 2,500-barrel-per-day re- 
finery at Bloomfield, 

The Federal Bureau of Mines operated the Navajo helium plant 
at Shiprock. Helium-bearing natural gas was obtained from wells 
in the Hogback field. The quantity of helium shipped was nearly 
three times greater than in 1959; the plant was operated for only 
5 months in 1959. 

Coal production from the Hogback No. 11 mine operated by Frank 
Pashlakai, the Hogback No. 12A mine pa by ee Coal 
Co., and the Hogback No. 13 mine operated by George R. Simpson & 
Hollis L. Tate was 38 percent below that of 1959. House heatin 
with coal had declined substantially because of the availability o 
oil at a competitive price. Uranium ore, containing a E 
quantity of vanadium, was shipped to a mill at Durango, Colo., for 
processing. Kerr-McGee Oil Industries, Inc., processed ores from de- 
posits in Arizona at its Navajo uranium mill at Shiprock. A new 
vanadium-recovery unit, installation of which was completed late in 
1959, was operated throughout the year. 

Santa Fe.—Increased production of sand and gravel and the addi- 
tion of gypsum to the list of commercial minerals produced in the 
county raised the total value of mineral output to $949,000. Four 
commercial operations produced 202,000 tons of sand and gravel, 
and construction crews and contractors for the AEC and the State 
highway department supplied 274,000 tons of aggregate. Kaiser 
Gypsum Co. mined crude gypsum adjacent to its Rosario wallboard 
plant, which was the first operation of its kind in the State. Pumice 
and scoria production was 29,400 tons, compared with 35,600 tons 
in 1959. Copar Pumice Co., Inc., was the major producer; its plant 
was near Espanola. Crego Block Co., Inc., mined and consumed 
scoria in the manufacture of building blocks. James H. Rhodes & 
Co. operated its Santa Fe grinding plant, using crude pumice mined 
by General Pumice Corp. (Rio Arriba County). 
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Small quantities of copper ore containing gold and silver were 
shipped to Asarco (El Paso, Tex.) copper smelter from two mines 
operated by Tom B. Scartaccini and Greenrock Mining Co. 

Sierra.—The county’s entire lead and zinc and most of the silver and 
opper Li came from ore app to the Asarco (El Paso, Tex.) 

an 


lea Copper smelters from the Prospectors Delight mine operated 
by Sierra Minerals & Millin Corp: Small quantities of copper and 
silver ore were produced and marketed by L. W. Cady and Wittie & 


McDonald, respectively. No manganese ore was mined or shipped. 
Uranium ore from the Pitchblend Watercan mine was shipped to a 
plant at Ambrosia Lake for processing. 

Socorro.—A fter leading the State with output of manganese ore 
valued at $1.4 million in 1959, the manganese mines in Socorro County 
were inactive during 1960 because of the termination of the Govern- 
ment manganese poes program. Five mines produced gold, silver, 
copper, lead, and zinc. L. A. Patten, operating the Linchburg mine 
under lease from Empire Zinc, was by far the leading producer. The 
lead-zinc ore produced was shipped to the Empire Zinc Hanover mill 
for concentration. 

Galbar, Inc., treated lead-barite ore from the Mex-Tex mine near 
Bingham at its mill south of San Antonio and produced barite and 
lead concentrates. The lead concentrate, containing a small quantity 
of silver, was shipped to the Asarco (El Paso, Tex.) lead smelter. 

Small quantities of gold, silver, copper, lead, and zinc also were re- 
covered from ores produced from the Copper Gold No. 10, Queen 
Group, and Waldo mines. Uranium ore from the Lucky Don Sec. 35 
mine was shipped to a plant at Ambrosia Lake for processing. 

The perlite mine, mill, and expanding pens of Great es Carbon 
Corp. were operative, but by yearend plans had been formulated to 
shut down the operation and concentrate production at the company's 
No Agua (Taos County) facilities. 

Taos.—Perlite from the No Agua area (Seven Hills of Taos) oper- 
ations of Great Lakes Carbon Corp., Johns-Manville Perlite Corp., 
and United Perlite Corp. supplied most of the mineral production in 
the county. A contractor for the State department of highways pro- 
duced some sand and gravel for road use. No beryl, copper, or gold 
was mined during the year. 

Valencia.—Uranium ore production, from nine operations, was 8 
percent below that of 1959, but the county continued to be the leading 
producer. The decline was largely because operations at the Jackpile 
mine, operated by The Anaconda Company, were curtailed to adjust 
the recovery of uranium oxide at its mill at Bluewater to the require- 
ments of the revised purchase contract with AEC. Anaconda re- 
pus that exploration and development of the Laguna concession 

ad disclosed an ore body larger than that at the Jackpile mine. The 
new ore body, called the Paguate, was reported to be higher grade 
than the Jackpile, but cannot be mined until after 1966 because of 
AEC regulations. St. Anthony Uranium Unit, American Metal 
Climax, Inc., operated the M 6 mine, formerly called the Cebolleta 
Grant mine. Rare Metals Corp. began production at its San Mateo 
mine. 
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Homestake-New Mexico Partners operated its 750-ton-per-day mill, 
and Homestake-Sapin Partners operated the adjacent 1,500-ton-per- 
day mill throughout the year. 

United States Gypsum Co. operated its Grants perlite mine and 
grinding plant, but at a lower level of activity. The crushed perlite 
E shipped to co-owned expanding plants throughout the United 

tates. 


The Mineral Industry of New York 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the interior, 
and the New York State Scienco Service. 


By Joseph Krickich Robert W. Metcalf,* and Madaline P. Stewart? 


4e 


INERAL output in New York in 1960 established a new high 
M of $254.7 million, 9 percent greater than 1959, and $10.6 mil- 
lion more than 1957, the previous record year. Among note- 
worthy developments were gains in output of metals, mainly zinc, 
iron ore, and titanium concentrate. In addition, heavier demands 
by the construction industry resulted in larger output of cement, 
stone, and sand and gravel. Construction of the $720-million 
Niagara Power project and highway construction throughout the State 
had favorable effects upon New York's mineral industry. Nation- 
ally, the State ranked fifth in cement shipments, fourth in salt, and 
sixth in gypsum. 


TABLE 1.—Mineral production in New York! 


1959 1960 
x Quantit Val Quantity Val 
uantity alue uan alue 

(thousands) (thousands) 

Cly ARE thonsand short tons.. 1, 310 $1, 714 1,172 $1, 717 

MOF A A EE EE EE EA -short tons.. 8, 555 150 8, 169 142 

Qom stone. E A 2-222-22-2222- =. 8 9 

0 s cess ocec cect ccecseeuscs thousand short tons.. 919 4, 403 755 3, 928 

Iron ore (usable)...thousand long tons, gross welght.. 2, 044 28, 050 2, 484 32, 377 

Lead (recoverable content of ores, etc.)....short tons.. 481 11 775 181 

Natural g38.............------ esee million cuhtc feet.. 2, 915 889 4, 990 1. 542 

A ed MES short tons.. 12, 875 138 10, 042 146 

Petroleum (crude)........ thousand 42-gallon barrels.. 1,970 8, 353 3 1. ROI 3 8, 357 

Salt..............................tbousand short tons.. 4, 011 30, 958 4, 003 30, 763 

Band and gravel........... Lc LLL eee eee ee do.... 27, 044 31, 415 30, 687 35, 152 

Bilver (recoverable content of ores, etc.) 

thousand troy ounces.. §2 47 49 45 

AAA thousand short tons.. 28. 640 46, 556 29, R02 46, 955 

Zinc (recoverahle content of ores, etc). ....short tons.. 43, 464 9, 997 66, 304 17, 122 
Value of items that cannot be disclosed: Abrasive 
garnet, beryl (1960), lime, talc, titanium concen- 

te, and wollastonite. ...........-.---- ee e ce eee - |------------ 76,904 Lo... 81, 831 

Total Now: York 6. oov v ev eaae A nud 5 234, 642 |...........- 254, 713 


b i ia eins as measured by mine shipmonts, sales, or marketable production (including consumption 
y ucers). 

8 Weight not recorded. 
3 Preliminary Laure 

: Io adjusted to eliminate duplicating value of clays and stone. 


1 Commodity-industry analyst, Bureau of Mines, Pittsb Pa. 
3 Statistical clerk, Bureau of Mines, Pittsburgh, Pa. argh, 
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MILLION DOLLARS 
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1933 1936 1939 1942 1945 1948 1951 1954 1957 1960 
FIGURE 1.—Total value of mineral production in New York, 1933-60. 


Employment and Injuries.—Injury record in metal and nonmetal min- 
eral industries in the State improved over the preceding year. One 
less fatality and 53 fewer nonfatal injuries were recorded. State- 
wide, the number of injuries per million man-hours decreased 20 per- 
cent. The most notable improvements were at quarries and mills and 
at clay mines. 


TABLE 2.—Employment and injuries in selected mineral industries? 


Men Man- Injuries 


Industry working hours per million 
daily worked injuries | man-hours 
1959: 

e Gs cess senseo eruet seise 1,764 | 4,365, 532 4.55 
Clays d peace cose de 77 130, 242 38. 39 
Coke ovens and smelters.............. 1,081 | 4,381,008 22.83 
Metal mines and mills................. 1,972] 3,181,578 10. 37 
Nonmetal mines 3..................... 753 | 1,644,305 17.03 
Quarries and mills *..................- 2, 390 | 4,903, 300 27.33 
Sand and gravel....................... 1,7 3, 323, 271 17.45 
ps A A E 10,722 | 21,929, 236 17.37 

1960: $ 
COMA burn 1,901 | 4,341, 562 8.75 
A A eie REA e MuDA 92 145. 900 MA A eds 
Coke ovens and smelters.............. 1,727 | 4,898,257 24. 50 
Metal mines and mills................- 2,301 | 3,935, 933 10. 92 
Nonmetal mines 3............- c ese. 705 1,495, 253 24. 74 
Quarries and mills $..................- 2,699 | 5,457, 140 11.73 
Band and gravel 9.....................- 1,857 | 3,053, 581 6. 88 
TO a 11,282 | 23, 327, 686 13. 85 


1 Production employees, 

2 Mines only. 

3 Includes emery, garnet, gypsum, salt, talc, mineral pigments and wollastonite. 
4Includes lime plants having no quarry operations. 

$ Preliminary figures, 

$ Comunercial producers only, 
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Trends and Developments.—The New York State Power Authority 
continued constructing the Niagara Power project at Niagara Falls. 
Scheduled for completion in 1962, power vill: start flowing to industry 
early in 1961 on an increasing scale until full production is reached. 
The first of the 13 giant water wheel generators was installed by year- 
end. Each of these generators weighs over 500 tons and has a rated 
capacity of 150,000 k.w. Many new facilities, especially in the chem- 
ical and metallurgical industries were planned to utilize the new power 
that will become available. 

The Strategic Materials Corp. large-scale pilot plant demonstrated 
the electrical processing of steel from waste copper slag in December. 
From about 25.5 tons of slag this process was said to yield 1 ton of 
steel, 25 pounds of copper, 150 tons of zinc oxide, and other by- 
products. The first domestic smelter to use the new process was 
p for Anaconda, Mont., where the Anaconda Copper Company 
aas an accumulated pile of waste copper slag, totaling about 40 mil- 
lion tons. This slag analyzes about 33 percent iron, 0.6 percent copper, 
and 2 percent zinc. 

A large user of the newly available electric power at Niagara Falls 
will be Hooker Chemical Corp. This firm planned a $10-million in- 
stallation of Hoechst-Uhde mercury-type electrolytic cells during 
1960-61 to increase its capacity to manufacture caustic soda, caustic 
potash, and chlorine. Other companies were attracted to this area or 
were expanding existing plants because of the ready availability of 
low-cost power and favorable industrial climate. One of those was 
the $3-million highly automated powdered-iron facility of Pyron Co., 
a unit of the Amco Division of American Metal Climax, Inc. This 
firm produced iron powder for structural parts, especially for the 
automobile industry. 

The use of the oxygen-lance burning process created a serious red- 
oxide dust problem in many iron- and steel-producing areas. A $5 
million dust control program was underway at yearend by Bethlehem 
Steel Co. in the Niagara Falls area. The installation of electrostatic 
precipitators was expected to reduce reddish oxide dust dissemina- 
tion by 98 percent at the company's plants in Lackawanna, South 
Buffalo, West Seneca, Orchard Park, and Hamburg. 

Reynolds Metals Co., one of two primary aluminum producers at 
Massena, St. Lawrence County, completed installing its $88 million 
reduction plant. Two additional potlines were installed during the 
year to complete the 100,000-ton plant (one potline rated at 33,000 
tons was put on stream in late 1959). 

Toward yearend, seven New York utility companies—Niagara- 
Mohawk Power Corp., Syracuse; Long Island Lighting Co., Mineola, 
Long Island; New York State Electric Gas Corp., Binghamton; 
Consolidated Edison Co. of New York, New York City; ochester 
Gas and Electric Corp., Rochester; Central Hudson Gas and Electric 
Corp., Poughkeepsie; and Orange and Rockland Utilities, Inc., Ny- 
ack—joined with General Electric Co. and General Atomics Division 
of General Dynamics Corp. to sponsor research on nuclear reactors 
aimed at making nuclear-generated power competitive with steam-gen- 
erated power. The seven utilities will contribute $5.75 million of a 
total $8 million construction cost for a boiling-water reactor to be built 

615629 —81— —46 
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at the General Electric Vallecitos, Calif., research center and $4.5 mil- 
lion toward the $8.7 million cost of a gas-cooled graphite-uranium re- 
actor to be built by General Atomics. The participating companies or- 
ganized a new company—Empire State Atomic Development Associ- 
ates, Inc.—to conduct the research. 

Two firms purchased abandoned brick yards along the Hudson River 
for conversion to the manufacture of pene ht aggre te in the 
New York City-Albany area. The New York Trap Dok Co. sub- 
ject to the proving of adequate clay and shale reserves, was scheduled 
$2 million on & plant at Beacon, Dutchess County, Hudson Valley 
Lightweight Aggregate Co., at Glasco, Ulster County, was capitalized 
for $1 million. The Solite Corp. of Richmond Và. a lightweight 
aggregate producer in the Southeast is one of the principals in the 
latter firm. 

New kilns, grinding mills, packaging plants, and silos have been 
added to portland cement plants at Alsen, Greene County, and Glens 
Falls, Warren County. 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Cement.— Cement continued to be the leading mineral commodity in 
New York. Portland, masonry, and natural cements were produced. 
Production of portland cement increased 10 percent, but shipments in- 
creased only 6 percent, reflecting higher stocks at yearend. Shipments 
of masonry cement decreased 69,000 barrels from 1959; shipments of 
natural cement nearly doubled. The average value per barrel of 
portland cement dropped from $3.37 in 1959 to $3.32; the average 
value of masonry and natural cements increased from $3.57 to $3.61 
and $3.50 to $3.55, respectively. In terms of value, Greene County 
continued to lead in cement output. Other cement-producing coun- 
ties, in decreasing order of value, were Erie, Columbia, Ulster, War- 
ren, Schoharie, and Onondaga. Natural cement was produced only 
in Ulster County. 

Portland cement manufacturing used 2.9 million tons of limestone 
and 2.3 million tons of cement rock. In addition, the following ton- 
nages of raw materials were used: Clay and shale, 351,000; gypsum, 
124,000; sand and slag, 56,000; and iron materials, 24,000. Quanti- 
ties of carbon black, air-entraining compounds, and grinding aids also 
were utilized. Types of portland cement produced included general 
use (types I-JI), high-early-strength (type III), oil-well, portland 
slag, and high-sulfate-resistance (type V). 

ortland cement was shipped to consumers in New York, 21 other 
States, the District of Columbia, and foreign countries. Sixty-six 
par of the shipments went to New York, 32 percent to New Eng- 
and States, 1 percent to New Jersey, and 1 percent to Pennsylvania 
and other States. Distribution of Portal cement shipments, by 
types of customers, were as follows: Ready-mixed concrete companies, 
58 percent; highway and other contractors, 22 percent; building— 
material dealers, 10 percent; concrete-product manufacturers, 10 per- 
cent. Less than one-half percent was shipped to Federal, State, and 
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local Government agencies, and other customers. Most of the finished 
portland cement was shipped by truck; the remainder was shipped by 
rail and water. Of the total shipments, 87 percent were in bulk; the 
remainder were in containers, mainly paper bags. 

Annual finished-cement capacity in the State was 24,381,000 barrels, 
a 589,000 barrels increase over 1959. Fifty-six percent of the capacit 
was wet-process and 44 percent was dry-process. Cement plants use 
464 million kw.-hr. of electrical energy, of which 89 percent was pur- 
chased from public utility companies. 

During the year, Lehigh Portland Cement Co. began operating a 
new 400-foot kiln at its Alsen plant. The kiln replaced four 125-foot 
kilns that had been installed in 1939. Two kilns installed in 1953 
were retained. Other improvements at the plant included new raw 
and finished grinding mills, 20 new cement storage silos, a scale house 
and hoppers for loading trucks, and a truck garage. 

At the Alsen plant of North American Cement Corp., 10 silos, each 
with 18,000 barrel capacity, were erected. The company resumed 
barge shipments in addition to its regular rail and truck shipments. 

arly in 1960, a new $3 million finish grinding mill was completed 
at the Glens Falls plant of Glens Falls Portland Cement Co., Division 
of The Flintkote Co. A new $75,000 laboratory also was completed. 
In addition, construction was begun on a $2.3 million packaging and 
bulk loading department. 

Clays.—Output of miscellaneous clay and shale decreased mainly 

use of a 20-percent drop in demand for raw material used in 
manufacturing building brick. Decreased demand for clays in ce- 
ment, pottery, stoneware, and artificial abrasives also was reported for 
the a, lay and shale for manufacturing lightweight aggregate 
totaled 204,000 tons, & 20-percent increase over 1959. "The increase 
reflected & continuing trend toward greater use of the material for 
concrete masonry units and other structural applications. Clay pro- 
duction was centered mostly in Erie, Albany, Ulster, Orange, and 
Onondaga Counties. There were 24 active operations in 19 counties 
compared with 20 operations in 10 counties in 1959. 
Emery.—Three emery mines in Westchester County continued to 
roduce the entire U.S. output of emery. Output declined in 1960. 
e ore was shipped to consumers in New York and Massachusetts 
for processing and sold as aggregate for heavy-duty nonslip floors 
and for general abrasive uses. 

Garnet.—New York continued as the leading garnet-producing State. 
Abrasive garnet was mined in Essex and Warren Counties. Garnet 
produced in Warren County was used in manufacturing sandpaper 
and for grinding and polishing glass; garnet (andradite) recovered 
as a byproduct of wollastonite mining in Essex County, was used in 
sand Blasting and for polishing glass. 

Gem Stones.—Quarries and mine dumps continued to attract thou- 
sands of gem collectors. Various mineral specimens including gar- 
net, quartz, hematite, and magnetite were collected. Warren County 
was the leading area for gem material and mineral specimens. 

Graphite, Manufactured.—Great Lakes Carbon Corp. and National 
Carbon Co., Division of Union Carbide Corp., manufactured graphite 
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at Niagara Falls (Niagara County). Output was used in anodes, 
electrodes, lubricants, and foundry and other specialties. 

Gypsum.—Output of crude gypsum from five underground mines 
decreased 18 percent. Nationally, New York ranked sixth in crude 
production compared with fifth in 1959, but continued to lead in 
poe calcined gypsum. Seven plants calcined gypsum in Bronx, 

rie, Genesee, Monroe, Richmond, and Rockland Counties. Most of 
the crude gypsum mined in Erie, Genesee, and Monroe Counties was 
calcined and processed at nearby company-owned plants for use in 
manufacturing building end such as plaster and gypsum lath. 
Some was used as a cement retarder. 


TABLE 3.—Crude gypsum production 
(Thousand short tons end thousand dollars) 


Year Active | Quantity] Value Quantity| Value 
mines 
1951-55 (average)... 5 1,155 $3,949 || 1958................ 834 $3, 869 
O aaa 5 1,140 4,817 3 919 4, 663 
1057 MSIE NS b 864 3,749 755 3, 928 


Lime.—The quantity and value of lime produced declined from the 
record high of 1959. Output consisted chiefly of quicklime produced 
in Erie, Niagara, and Onondaga Counties for chemical and industrial 
applications. Small quantities of hydrated lime for agricultural, 
chemical, and industrial uses were produced in Clinton County. 
Eighty-eight percent of the State output was captive; the remainder 
was sold chiefly to consumers in New York and the New England 
States. Some lime was exported to Canada. 

Magnesium Compounds.—Carborundum Metals Co., Division of the 
Carborundum Co., recovered magnesium chloride as a byproduct of 
zirconium production at its Akron (Irie County) plant. 

Nitrogen Compounds.—Atmospheric nitrogen was recovered at Ni- 
agara Falls (Niagara County) by E. I. du Pont de Nemours & Co., 
Inc., and Olin-Mathieson Chemical Corp. The nitrogen was used 
in making anhydrous ammonia which was used in fertilizers, ex- 
plosives, and numerous other chemical and industrial applications. 

Perlite.—Perlite was expanded at six plants—three in Erie County 
and one each Bronx, Genesee, and Onondaga Counties from crude 
material shipped from western States. Production dropped from 
21,000 tons in 1959 to 18,000 in 1960; value decreased from $995,000 
to $886,000. Eighty-five percent of the output was used for building 
plaster; the remainder was used for loosefill insulation, concrete ag- 
gregate, soil conditioner, filler, filtering, and other uses. 

Salt.—New York continued to rank second in value among the 16 
salt-producing States. 'lotal salt production was virtually the same 
as in 1959. Decreased output of evaporated salt and brine was re- 
corded; rock salt output increased. Rock salt was used mainly for 
manufacturing chlorine and for controlling ice on highways. Évip- 
orated salt, recovered mainly by the vacuum-pan process, was used 
mostly for manufacturing chemicals. Salt was produced in Livings- 
ton, Onondaga, Schuyler, Tompkins, and Wyoming Counties. Brine 
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recovered in Onondaga County was used exclusively for 
manufacturing chemicals. 

In December, International Salt Co. announced that it would close 
the Ludlowville refinery and consolidate its production equipment 
with that of the Watkins Glen Refinery by mid-1962. During the 

ear, the company introduced the use of pneumatic-tired lides at 
its underground Retsof mine as part of its plan to convert from 
mine railroad haulage to trackless mining at the mine. In addition, 
the company expected to drive a slope to a lower bed of rock salt 
early in 1961.3 
TABLE 4.—Salt sold or used by producers 


(Thousand short tons and thousand dollars) 


Year Quantity Value Year Quantity Value 
1951-55 (average)......... 3, 490 $19, 724 || 1958.. oniccissiccin dais 3, 806 $30, 609 
I AA 3,873 27,545 || A A 4,011 30, 958 
y AAA AR EE 3, 691 002 || 1960.2. .------ cris 4, 30, 763 


Sand and Gravel.—Output of sand and gravel increased for the second 
consecutive year, reflecting continued construction activity through- 
out the State. Most of the increase was by Government-and-con- 
tractor operations and consisted chiefly of paving and fill material 
used for road construction, maintenance, and repair. Commercial 
sand and gravel output increased 3 percent chiefly because of increased 
demand for paving and fill material. Demands for all other sand and 
gravel decreased. 

A total of 356 commercial operators (43 more than in 1959) were 
active. One plant produced over 2 million tons, and two others pro- 
duced over 1 million tons of sand and gravel. In addition, 7 plants 
produced between 500,000 and 1 million tons: 145—100,000 to 499,999 
tons; 88—25,000 to 99,999 tons; and 113—less than 25,000 tons. Com- 
mercial sand and gravel was shipped by truck (85 percent), water (13 
percent), and railroad and other (2 percent). Eighty-six percent of 
the commercial sand and gravel output was processed material com- 
pared with 48 percent of G overal and conim or production. 

Sand and gravel was produced in 57 of the 62 counties in the State. 
The five leading counties, in decreasing order of output, were Suffolk, 
Nassau, Erie, Monroe, and Rockland. 

Stone.—Stone output increased for the second consecutive year, re- 
flecting increased demand for crushed stone used as aggregate in the 
construction industry. Demand for crushed and broken stone for 
concrete aggregate rose, and output of stone for riprap, agstone, and 
other uses also increased. Demand for crushed stone for flux and 
railroad ballast decreased. Although dimension stone output de- 
creased in tonnage, it increased 9-percent in value. Stone was quar- 
ried in 40 counties. 

Limestone ip) pau 91 percent of the total stone output and con- 
sisted entirely of crushed and broken stone used chiefly for concrete 
aggregate and roadstone. All major uses except flux and railroad 


* International Salt Co., 1980 Annual Report. 
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TABLE 5.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1900 
Class of operation and use 
Quantity Valus 
Commercial operations: 
Band: 
Bullding..... CPU NEA Hp A DR ease 8, 859 $10, 002 
PA A AEN 3, 630 4, 704 
j D illinecaec-sanoQedaecsiaccensua a Eae EE 501 231 
AN A AN cese 199 715 
Filtration AAA AI veces voce 25 22 
A A A: 801 692 
Undistributed 1,......... eee ee oo 44 5 
Gravol: 
Bling se e ai 4, 629 6, 957 
OV ING: 22 oc Le Se re a NIE N EL E 3, 134 4, 497 
Ruilroad ballast...............-.-.............- 48 27 
Device cede duc mA EAE 049 606 
OM 0 A PED 1, 67 1,169 
Total sand and graveL....................... 23, 992 30, 276 
di t-and-contractor operations: 3 
and: 
Bullding 2 ccc sce eke eara 14 16 
Pavinp. uoececessesceQeuswesc essc edad 233 291 
¡JU A A DR US 993 103 
A A FCU NN 220 18 
Gravel: 
A ce eue RUE PquEBE AE 58 81 
PRIN Reso onc seen A AA 2, 191 3, 191 
A enc chaps a IC MM nr 1,010 
A E OA 5 2 
Total sand and gravel............ AA 3, 952 4, 876 
Grand total. ooocconiciocnanrcsconraciónacocós 27, 944 31, 415 35, 183 


1 Includes engine sand and railroad ballast sand, 
2 Includes data for State, counties, municipalities, and other government agencies. 


TABLE 6.—Sand and gravel production by Government-and-contractor operations, 
by counties 


(Short tons) 


1960 
-----ecescecsesce | 418,501 } 79,920 || Onelda...............---- 126, 000 
AO AAN ERES 80, 908 
E AN : 700 25, 751 
Cayuga...............-.-- .699 || Orange......---.----—---- 375 71. 960 
Chautauqua.............. 229, 977 , 851 || Orleans .........--...---- 566 12, 832 
Cheimung................ 8, 420 : Oswego.........-..---.--- ,850 64, 000 
Chenango................|- -.-.......- 117,378 || Otsego...................- 82, 500 121, 565 
A AA 627, 117 624, 658 || Rensselaer...............- 50, 585 76, 130 
Oolümbla...... eel ssec ear eee ree (1) 8t. Lawrence............. 232, 312 851, 201 
Cortland................- 5.145 oou eon Sarntoga............---.-- 452, 008 552. 352 
Delawnre.............-.... 23, 400 79, 451 || Schenectad y.............. 138, 686 121. 504 
Dutchess..........-.....- 11, 400 86, 139 || Schoharle.................|.-.-...-...- 12, 575 
A recor bess 165, 438 |............ Schuyler................-. 43, 068 87. 376 
IS AA 58, 087 14,128 || Seneca.............-....-.|--.--.-.-...- 17, 660 
Franklin................. 182, 94) 602,728 || Steuben................-. 194, 872 108, 700 
EA TTO PAPAS Suffolk- ocascnrricrarn 41, 865 (n 
Genesee. ..........-..-..- 32. 010 49, 711 || Sullivan.........---.--...|-----...-..- 285, 632 
Teene... ccce cce ee cene 35. 025 180.380 || Warren........-.-....---- 81. 182 238, 167 
Haml!ton................. 21, 000 5,000 || Washington.............. 176, ^05 115, 188 
Herkimer................. 24, 527 34,039 || Wayne..............-..-- 31,971 75, 983 
effcrson................-. 23. 603 658, 521 || YRates........-...-.------- 58, 000 18, 000 
Lewis............-...---- 63, 467 56. 170 || Undistributed............].-... SOAM 3 283, 466 
Livingston............... 65, 150 15, 000 
Montgomery............. 10. 324 80. 081 Total cocción 
TA eese se cn 19, 999 11, 360 


A A A A A Ed 
1 Figure withheld to avold disclosing individual company confidential data; included with “Undistrib- 
3 Includes data unspecified by counties and data indicated by footnote 1. 
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ballast increased. Niagara County continued as the leading lime- 
stone-producing area; over 5.5 million tons of limestone was produced 
for use as riprap, concrete aggregate, stone sand, and dike filter ma- 
terial on the Niagara Power project. Other leading limestone-pro- 
ducing areas were, in nee order of output, Onondaga, Dutchess, 
Greene, Ulster, and Columbia Counties. Limestone was produced by 
Government-and-contractor operations in Erie, Jefferson, Lewis, and 
St. Lawrence Counties. 

Basalt (traprock), produced in Rockland County, continued as the 
State’s Pu ranking stone although output decreased. Crushed 
and broken basalt was marketed as riprap, concrete aggregate and 
roadstone, railroad ballast, and for other uses. 

Sandstone, sold both as dimension and crushed stone, continued to 
rank third. The quantity of dimension sandstone produced was 
about the same as in 1059, But the value increased 9 percent. Dimen- 
sion sandstone was sold mainly for construction, sawed and dressed 
architectural stone, curbing, and flagging. Part of the apparent in- 
crease in crushed and broken sandstone output resulted from in- 
creased statistical coverage of the industry. Crushed sandstone was 
used chiefly for riprap and concrete aggregate. Sandstone was pro- 
duced in 10 counties, led by Delaware, Sullivan, and Broome Counties, 
in decreasing order of value. 

Granite replaced slate as the fourth ranking stone. Dimension 
granite for construction and architectural uses, curbing, and flagging 
was produced in Westchester County. Crushed prone for concrete 
aggregate and other uses was produced in Warren County. 

utput of slate fell sharply owing to the closing of a roofing- 
granule plant in Washington County, the center of the State’s slate 
industry. Dismantling of the plant was begun. Demand for dimen- 
sion slate, used mainly for roofing and flagging, increased slightly. 

Miscellaneous stone was produced in Clinton and Rensselaer Coun- 
ties; marble was produced in Dutchess, St. Lawrence, and West- 
chester Counties. iscellaneous stone was used chiefly for concrete 
aggregate; marble was used mainly for terrazzo and cast stone. 


TABLE 7.—Crushed and broken limestone sold or used by producers, by uses 
(Thousand short tons and thousand dollars) 


o co es ER 
Concrete aggregate and roadstone 
Flusing A 


Talc.—New York continued as the leading talc-producing State. 
Two companies operated three underground mines in St. Lawrence 
County and ground talc at nearby company-owned mills. The ground 
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talc was used principally in ceramics and paint manufacturing; other 
uses were in manufacturing paper, building materials, rubber, floor 
and wall tile, and various other purposes. 


METALS 


Aluminum.—The Reynolds Metals Co. placed the second of 3 
ipsas in operation during the year at its reduction plant at 

assena, St. Lawrence County. 'The third was installed but not in 
operation at the end of the year. The first potline was put on stream 
in 1959. All three potlines were of 33,000-ton primary-reduction 
capacity. Combined total capacity of Reynolds Metals Co. and Alumi- 
num Company of America (the operator of the other large reduction 
plant at Massena) represented about 10 percent of the U.S. primary 
aluminum production potential Production of aluminum in 1960 
increased substantially over that of 1959. 

Beryllium General Astrometale Corp., with offices, eer ee lab- 
oratory at Yonkers was organized to produce and sell beryllium 
metal and other beryllium products under license from Pechiney of 
France. At first, the company will receive beryllium flake or powder 
from Pechiney, but later may refine ore concentrates in its Yonkers 
plant. It will also produce cements and ceramics for high tempera- 
ture and nuclear applications. Production was expected to start 
early in 1961. 

For the first time a small quantity of beryl was gathered in New 
York, at the Bedford quarries, Westchester County, and sold through 
General Services Administration. 

Ferroalloys.—Shipments of ferroalloys declined 22 percent to 137,000 
short tons valued at $31.4 million. The value of shipments was the 
lowest in recent years and production was less than in 1959. Large 
decreases in production and value of shipments of ferrochromium 
alloys and silvery pig iron were the chief contributing factors. Ship- 
ments of ferrotitanium alloys also were smaller. On the other hand, 
shipments of ferromanganese, silicomanganese, ferrotungsten, and 
ferrocolumbium gained substantially. Ferroalloys shipped included, 
in addition to the aforementioned, ferrosilicon and other silicon 
alloys, ferrovanadium, ferroboron, ferroaluminum, zirconium alloy, 
and ferrotantalum-columbium. Included among ferrochromium 


TABLE 8.—Ferroalloy producers in 1960 


Company Location Type of Ferroalloys produced ! 
furnace 
Hanna Furnace Corp. .......... Erie County, Buffalo. ..| Blast........ Silvery pig iron. 
Pittsburgh Metallurgical Co....| Niagara County, Niag- | Electric..... FeMn, SiMn, FeSi, FeCr, 
ara Falls. silvery pig iron. 
Titanium Alloy Mfg. Div. of |....- WO RM PRETI Erro do....... FeTi, FeB, FeZr, other ferro- 
National Lead Co. alloys. 

Union Carbide Metals Co......|..... AA we LEER do....... FeMn, FeCr, FeTi, FeW, 

ui FeCb, FeCbTa, SiMn, 
es . 
Vanadium Corp. of America....|..... Ce Co PEE ase Ure do....... FeMn, FeSi, FeCr, FeTi, 


other ferroalloys, SiMn. 
TRO SIMOD Metals & Chemical | Ulster County, Wallkill.| Thermit....| FeCb. 
O. 


1 Symbols: Fe Mn, ferromanganese; SiMn, silicomanganese; FeSi, ferrosilicon; FeCr, ferrochromium; 
FeTi, ferrotitanium; FeW, ferrotungsten; FeB, ferroboron; FeCb, ferrocolumbium; FeCbTa, ferrocolum- 
bium-tantalum; FeZr, ferrozirconium. 
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alloys were ferrochromium and chromium briquets, chromium alloy 
V—5, and ferrochromium silicon. 

Iron and Steel.—Pig iron production and shipments increased com- 

ared with 1959. Over 75 percent of the production was basic pig 
iron; other types, in decreasing order of production, were malleable, 
foundry, low phosphorus, Bessemer, and direct casting. Over 4.5 
million tons of iron ore (84 percent domestic, 16 percent foreign) 
was received at New York pus Foreign ores came from Canada 
(mainly Labrador), Chile, Liberia, and Peru. Manganiferous ore 
was shipped from Brazil and Labrador. Other raw materials con- 
sumed in blast furnaces included limestone and dolomite, mill cinder 
and roll scale, flue dust, open-hearth and Bessemer slag, coke, and 
ferrous scrap. Five firms operated blast furnaces (6 plants—17 
stacks), four in Erie County, and one each in Niagara and Rensselaer 
Counties. Steel was produced at nine plants: three open-hearth and 
six electric. All open-hearth furnaces were in Erie County. 

Iron and Steel Scrap.—Consumption of ferrous scrap and pig iron 
totaled over 6.5 million tons, 9 percent greater than in 1959. Slightly 
more than half was pig iron. Consumption of scrap was 6 percent 
higher than in 1959, and pig iron 13 percent higher. At yearend 
stocks of ferrous scrap in the hands of consumers had dropped over 
160,000 tons E percent), whereas pig iron stocks had risen nearly 
195,000 tons (62 percent), compared with stocks at the end of 1959. 

Iron Ore.—Shipments of usable iron ore totaled 2.5 million long tons 
valued at $32.4 million, 21 percent higher than in 1959. Most of the 
ore produced was magnetite; a small quantity was hematite used for 
pigment. Agglomerate comprised over 80 percent. of the shipments, 
and the remainder was concentrate. The hematite was processed by 
drying and pulverizing before shipment. The agglomerated material 
was largely sinter. As in 1959, magnetite was mined by three com- 

anies from three mines in Essex County and one each in Clinton and 

t. Lawrence Counties. The hematite was produced at one under- 
ground mine in Oneida County. About 85 percent of the magnetite 
was mined from open pits. 

Lead.—A fter 2 low years, production of lead recovered to the high- 
est point since 1957. Output came from the Balmat mine in St. 
Lawrence County. 

National Lead Co. produced red lead and litharge at a plant in 
Brooklyn. Black lead oxide was manufactured by Electric Auto-Lite 
Battery Corp., Niagara Falls. 


TABLE 9.—Mine production of silver, lead, and zinc, in terms of recoverable 
metals 


Short | Value 
(thou- | sands) 
sands) 


eee a os | rs 


438. 769 
701, 197 
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TABLE 10.—Mine production of silver, lead, and zinc in 1960, by months, in terms 
of recoverable metals 


Silver | Lead 
(troy | (short | (short 
ounces)| tons) 


————— , 9 e gUust....-------------- 


e» »eseenesese| 3,043 | Fj] O0, "04 || ¡NOVCllVE Lo ooo omm 


SPFOOsecaveasenecaenoeca , , sono rr Ir Ar 
AAA ss 


escnnorrrcrrrrrr arc rra] 8, UMS |] — — Ud AD J| | w— A-VwWM-owo»ao^toP»»-e 


Silver. —Production of silver was 4 percent less than in 1959. Out- 
put was recovered as a byproduct of lead-zinc ore from the Balmat 
mine, St. Lawrence County. : 

Titanium Concentrate (Ilmenite).—Production and shipments of il- 
menite were substantially greater. The titanium concentrate, used 
mostly for pigments, was recovered from a mill treating titaniferous 
magnetite ore at Tahawus, Essex County. 

Uranium.—Carborundum Co., Niagara Falls, began synthesizing and 
fabricating uranium carbide and plutonium carbide, which were com- 
bined into a new fuel for nuclear power reactors. i 

Zinc.—New York was second in zinc production. After a year in 
which a 4-months strike occurred, tonnage and value of recoverable 
zinc both rose to new highs. Production totaled 66,364 tons valued at 
$17,122,000—3 percent higher in quantity than the previous peak year, 
1957. Production came from the Balmat and Edwards mines in St. 
Lawrence County. 

Zirconium.—No commercial zircon was produced in New York; how- 
ever, zirconium sponge and various zirconium products were manu- 
factured. Production of zirconium-sponge metal by Carborundum 
Metals Corp., Division of Carborundum Corp., Akron (Erie oun 
conteibuted (o the 1960 record output. Union Carbide Metals Co., 
continued to manufacture zirconium ferroalloys at its Niagara Falls 
plant. Zirconium oxide was made by Norton Co., and Titanium 
Alloy Manufacturing Division, National Lead Co., both in Niagara 
Falls, and a new producer in 1960, Harbison-Carborundum Corp., 
Falconer, Chautauqua County. Output totaled 13,813,000 bounds 
Harbison-Carborundum Corp. and Corhart Refractories Co., Cor- 
ning, Steuben County, were two of the major producers of zircon 
and zirconia refractories. Zirconium tetrachloride was produced in 
the Niagara Falls area by Stauffer Chemical Co. 


MINERAL FUELS 


Coke and Coal Chemicals.— Production of oven-coke totaled 3.1 million 
short tons valued at $52.9 million, a small increase in both quantit 
and value over 1959, but much less than in other years. New Yor 
was the 6th largest producing State in 1960, compared with 7th in 
1959. Average value per ton was $17.21, $0.30 higher than in 1959. 
Three companies produeed coke and coal chemicals at one merchant 
and two furnace plants in Erie County. 
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Of the 3.5 million tons of coke used in New York, 415,000 tons was 
received from other States. Of this total, 94 percent was destined 
for blast furnaces, and most of the remainder went to foundries and 
other industrial plants; less than 1 percent was used for residential 
heating, about the same percentage as the national average. In addi- 
tion to coke used in New York, nearly 240,000 tons of coke breeze was 
destined for New York consumption. 


TABLE 11.—Number, type, and capacities of coke-oven plants, Dec. 31, 1960 


Company 


Allied Chemical Corp...... ...|. 60 Semet-Solvay...... 326 
Bethlehem Steel Co........| Lackawanna..........| Furnsce.....|4 60 Semet-Solvay...... 


Fuel Briquets and Packaged Fuel.—No production or consumption of 
fuel briquets or packaged fuel in New York was reported in 1960. 
Papot of fuel briquets through the Buffalo customs district rose 
slightly to 2,078 short tons. No fuel briquets were exported through 
the St. Lawrence custom district. A small quantity, however, was 
exported from New York City. 

Natural Gas.—Natural gas output rose 71 percent to 4,990 million 
cubic feet and came mostly from wells in Oriskany and Medina sand- 
stones. According to the American Gas Association, the proved re- 
serve of natural gas at yearend was 96,201 million cubic feet, a reduc- 
tion of more than 10 billion cubic feet from 1959. Of the total re- 
serve, 62 percent was stored in underground reservoirs; virtually all 
the remainder was in nonassociated storage, such as free gas not in 
contact with crude oil in reservoirs. 

Oil and gas companies were active in exploration and leasing. Of 
the 15 natural gas field wells completed during the year, 4 were 1,250 
to 2,500 feet deep and 11 were 2,500 to 3,000 feet deep; of the 13 gas 
wildcats, 5 were drilled to depths of 1,250 to 2,500 feat; 6—2,500 to 
3,750 feet ; and 2—5,000 to 7,500 feet. 

Peat.—Peat was produced by three companies in three counties, the 
same as in 1959—Orange, Seneca, and Westchester. The value of 
output rose 5 percent to $146,000 although the quantity produced 
dropped 22 percent. Moss, reed-sedge, and humus peat were pro- 
duced. Sales were largely in bulk, although a sizable quantity was 
packaged before sale. Producers reported that consumption of peat 
in New York totaled 38,903 short tons, compared with 34,709 tons in 
1959. 

Petroleum.— Production of petroleum decreased 9 percent in quan- 
tity, but remained at about the same value, resulting in a 9-percent 
rise in average value per barrel. The average quoted value of crude 
oil in New York in 1960 was $4.69 per barrel, except for Allegany 
County, where producers received 8 cents less. Most of the petroleum 
was produced in southwestern New York, in Allegany, Cattaraugus, 
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and Steuben Counties. The number of productive wells at yearend 
was estimated to be 18,579. Of these, 14,000 were artificial lift oil 
wells, 1,090 were gas wells, and 5 were condensate gas wells. Penn- 
aa refineries continued to process virtually all of the New York 
crude oil, 

The proved reserve of crude petroleum at the end of 1960, as calcu- 
lated by the American Petroleum Institute, was 32.4 million barrels, 
about 2 percent less than in 1959. Because there were no extensions or 
revisions in existing fields and no new discoveries, the reduction in 
proved reserve represented 1960 production. New York ranked 23d 
among crude oil-producing States. 

All the new wells drilled during the year were cable-tool wells. 
The average depth was 1,697 feet. All field oil wells and service 
wells were drilled to comparatively shallow depths—1,250 to 2,500 
feet. All except one of the dry field wells were also in the 1,250 to 
2,500 feet range. No crude oil wildcats were reported. Most of 
the dry wildcat wells ranged from 2,500 to 7,500 feet in depth and 
one was drilled deeper than 7,500 feet. 

Refineries and cracking plants increased capacity slightly to 90, 
500 barrels and 32,300 barrels of crude petroleum per day compared 
with 90,000 and 31,800 barrels per day, respectively, in 1959. Fron- 
tier Oil Refining Corp., Division of Ashland Oil & Refining Co., at 
Tonawanda, Erie County; and Mobile Oil Co., with plants in Buf- 
falo, Erie County, and in Brooklyn, Kings County, operated during 
the year. The plants at Tonawanda and Buffalo were skimming, 
cracking, and asphalt plants; the other had skimming and 
cracking facilities only. The Gulf Oil Co., skimming plant at 
Gulfport (Richmond County), closed in 1959, was discontinued. 


TABLE 12.—Petroleum production 
(Thousand barrels and thousand dollars) 


Average Average 
Yoar Quan- | Value value Year Quan- | Value value 
tity per tity per 

barrel barrel 
1951-55 (average)....... 9, 601 |$14, 728 $3. 99 || 1958................---. 1,763 | $7, 457 yu. 23 
A wu deae d cete EE 2, 748 | 12, 091 4. 40 1058. AA AI: 1,970 8, 353 4. 24 
1957 AAA A 2,677 | 12, 662 4.73 || 190 toe eel 1,801 | 8,357 4. 64 

1 Preliminary figures. 


TABLE 13.—Well completions and drilling footage for field wells and wildcats 
in 1960 


Field wells Wildcats Total 


Type of well 

Well com- | Drilling | Well com- | Drilling | Well com- | Drilling 

pletions footage pletions footage pletions footage 
Crudé cian aila 126 eS AAA A 126 170. 340 
Mr ire 15 40, 005 13 42, 586 28 82, 591 
DY AAA caes 36, 98 31 109, 119 60 146, 105 
Bervice illl cca cre reram EL 86 H0. 1021 AAA zoe [eran RE 80 110, 132 
Toftalcan cons concicens 256 357, 463 44 151,705 300 509, 168 


Source: Oil and Gas Journal, vol. 59, No. 5, Jan. 30, 1960. 
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Texaco, Inc., employed about 1,000 persons at its Beacon (Dutch- 
ess County); research laboratory. Fundamental and applied re- 
search on the use of fuels, lubricants, and greases, and nuclear re- 
search, petrochemical and process development, and improvement of 
existing and development of new products were undertaken. 


REVIEW BY COUNTIES 


Mineral output was reported from all except five counties. Value 
of mineral production increased in 34 of the 57 mineral-producing 
counties. The largest increase in value ($13.8 million) was in St. 
Lawrence County and was attributable chiefly to increased output of 
zinc and iron ore. St. Lawrence, Erie, Onondaga, Essex, and 
Greene Counties, in decreasing order of value, were the principal 
producers. 

Albany.—Callanan Road Improvement Co. produced limestone for 
riprap, blast-furnace flux, concrete aggregate, and railroad ballast 
at South Bethlehem. A limited quantity of dimension sandstone, 
used for flagging and rough-dressed construction work, was pro- 
duced near East Berne. Sand and gravel, used mainly for building 
and paving, was recovered by three producers. Albany Gravel Co., 
Inc., the leading producer, recovered material from pits near Albany, 
Bethlehem, and Colonie. James H. Maloy, Inc., produced gravel 
near Albany. Processed molding sand was recovered from pits in 
Selkirk and Slingerland, by Whitehead Bros. Co. 

Albany County dropped to second place among the State’s clay- 
producing counties. Output of miscellaneous clay decreased from 
250,000 to 228,000 tons. Powell & Minnock Brick Works, Inc., Sutton 
& Suderly Brick Co., and Roah Hook Brick Co., all near Coeymans, 
mined miscellaneous clay for manufacturing building brick. North- 
ern Lightweight Aggregates, Inc. (Cohoes), mined shale for manu- 
facturing expanded lightweight aggregate by the rotary kiln process. 
Rex Clay Products Co. Inc., mined clay near Albany for use in 
manufacturing artificial abrasives, pottery, and flowerpots. 

Allegany.—Sand and gravel was produced by Alfred Atlas Gravel 
and Sand Corp. and Buffalo Slag Co., Inc. (both near Alfred), Nick 
Codispoti (Belmont), and Thomas Moogan (Friendship). Output 
was processed mainly for building and paving purposes. 

Bronx.—National Gypsum Co. produced calcined gypsum at its 
Bronx plant. The company also expanded perlite shipped from 
Colorado for use in manufacturing building plaster. The material 
was shipped mostly to other company plants for manufacturing build- 
ing plaster; the remainder was used at the Bronx plant. 

Broome.—Commercial sand and gravel output increased and con- 
sisted chiefly of processed building and paving material. Producers 
were Barney and Dickenson, Inc., Winnie and Son, Inc., Bob Murphy, 
Inc., all near Vestal, and Binghamton Sand & Crushed Stone Corp. 
and Weber's Sand and Gravel, both near Binghamton. Corbisello 
Quarries produced crushed and broken sandstone for concrete aggre- 
gate and riprap near Binghamton. Dimension sandstone (bluestone) 
was quarried and shipped to Delaware County for fabrication. Mis- 
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TABLE 14.—Value of mineral production in New York, by counties*** 


Cattaraugus........ 
Cayuga............- 
Chautauqua........ 
Chemung........... 


Lew1is......-.-.....-. 
Livingston.......... 
Madison............ 


Snratoga............ 
BSchohnrle........... 


Buffolk............- 


Ulster ........-..-.. 


Yates........-.-...- 
Undistributed !..... 


Total..... ¿Es 


, 300 
148, 131, 448 


234, 642, 000 


Minerals produced in 1960 in order of value 


Stone, sand and gravel, clays. 

Sand and gravel. 

Sand and gravel, stone, clays. 

Sand and gravel. 

Stone, sand and gravel. 

Rand and gravel. 

Sand and gravel, clays. 

Sana and gravel. 

Iron ore, sand and gravel, stone, lime. 
Cement, sand and gravel, stone, clays. 


Stone, sand and gravel. 

Stone, sand and gravel, clays. 

Cement, stone, gypsum, sand and gravel, lime, clays. 

Iron ore, ilmenite, wollastonite, sand and gravel, 
garnet. 

Sand and gravel, stone. 

Sand and gravel. 

Gypsum, stone, sand and gravel. 

Cement, stone, sand and gravel, clays. 

Sand and gravel. 

Stone, sand and gravel, gem stones. 

Stone. sand and gravel. 


O. 
Salt, sand and 
Stone, sand an 


vel, stone. 
gravel. 
Stone, sand and gravel, gypsum. 
Stone, sand and gravel. 
Sand and gravel, clays. 
Stone, lime, sand and gravel. 
Stone, sund and gravel, iron ore, gem stones. 
Lime, salt, cement, stone, sand and gravel, clays. 
Stone, sand and gravel. 
Sand and gravel, clays, stone, peat. 
Stone, sand and gravel. 
Sand and gravel. 
Stone, sand and gravel. 
Stone, sand and gravel, gem stones. 
Sand and gravel. 
Stone, sand and gravel. 

o 


Iron ore, zinc, talc, sand and gravel, stone, lead, silver. 
Sand and gravel, stone. 

Sand and gravel. 

Cement, stone, clays, sand and gravel. 

Salt, sand and gravel. 

Peat, sand and gravel. 

Sand and gravel. 


Do. 
Stone, sand and gravel. 
Sand and gravel. 
Salt, sand and gravel, stone. 
Cement, stone, sand and gravel, clays. 
Cement, garne stone, sand and gravel, gem stones. 
Stone sand and gravel. 

o 


Stone, emery, sand and gravel, peat, beryl. 
Sult, stone. 
Sand and gravel. 


1 Bronx, Kings, New York, and Richmond Counties are not listed because no 
3 F'iols, including natur al gas and petroleum, not listed by counties, value inclu 


duction was reported. 
with*'Undistributed.” 


3 Excludes value of clays and stone used in manufacturing lime and cement. 
* Figure withheld to avoid disclosing individual company confidential data; included with “Un- 


distributed.” 


3 Includes natura] gas and petroleum, some gem stones and sand and gravel (1960) that cannot be assigned 
to specific counties, and value indicatod by footnote 4. 


cellaneous cla 


Binghamton 


Cattaraugus.—Commercial production of sand and 


for manufacturing building brick was produced by 
rick Co., Inc. (Binghamton). 


gravel totaled 


684,000 tons, a 9-percent increase over 1959. Eight pits, three near 
Allegany and one each near Franklinville, Gowanda, Limestone, 
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Onoville, and Red House were active. Output consisted mainly of 

Proceed building and paving material and was shipped to consumers 

Pp y by truck. Limited quantities of sand were produced for 
tration and ice control. 

Cayuga.—General Crushed Stone Co. (Auburn) quarried and 
erushed limestone for concrete aggregate, roadstone, riprap, and 
asphalt filler. Processed sand and gravel, used chiefly for building 
and paving, was produced at Auburn by J. J. Harrington and Jay 
W. Robinson & Son. Stanley Jablonski produced bank-run gravel 
for fill near Mentz. 

Chautauqua.— Production of commercial sand and gravel came prin- 
cipally from pits near Bemus Point, Irving, Jamestown, and Stow. 
Output was used mainly for building and paving. 

Chemung.—Commercial sand and gravel, used chiefly for building 
and paving, was produced by Dime Gravel & Contracting Co., 
Inc. (Elmira), Elmira Transit Mix, Inc. (Horseheads), and Frank 
Treat (Breesport). Miscellaneous clay for manufacturing building 
brick was produced by Consolidated Brick Co. (Horseheads) ; 

Chenango.—Commercial sand and gravel was produced by B&B 
Builders Supplies, Inc. (Greene), and Bundy Concrete Co. (Sher- 
burne). Output consisted chiefly of building material. 

Clinton.—Magnetite iron ore was mined by Republic Steel Corp. at 
its Chateaugay underground and open-pit mine near Dannemora 
(Lyon Mountain). Because of reduced demand for steel, this mine 
was closed from June 10 through October 3 and from November 12 
to the end of the year. Sinter was consumed mostly in manufacturing 
pig iron and steel. À small quantity of concentrate was prepared. At 
the mine, a fairly active exploration and development program was 
carried out, which included raising, tunneling, drifting, cross cutting, 
and percussion drilling. In the open-pit part of the mine, a sizable 
quantity of overburden was removed. Open-pit mining was done on 
two benches, averaging 30 feet high and 70 feet wide. Gneiss (mis- 
cellaneous stone) was recovered from tailings and sold as concrete 
aggregate, railroad ballast, and stone sand. 

ternational Lime & Stone Corp. (Chazy) continued to produce 
limestone for construction, agricultural, and metallurgical purposes 
and for manufacturing lime at its nearby plant. Guicklime and 
hydrated lime were produced for a variety of chemical, industrial, 
and agricultural uses. Lime output was consumed in New York, 
New England States. and Canada. Plattsburgh Quarries, Inc. 
(formerly Lancaster Development Corp.), quarried limestone near 
Plattsburgh for concrete aggregate and roadstone. Sand and gravel, 
enr for building and paving, was produced by Bero Construc- 
tion Corp. (Morrisonville). The company also produced sand for fill 
and ice control and gravel for drainage use. 

Columbia.—Columbia County continued to rank third among cement- 
producing counties. Lone Star Cement Corp. on rt) and Uni- 
versa] Atlas Cement Division of United States Steel Corp. (Hudson) 
produced portland and masonry cements, using chiefly limestone and 
clays mined nearby as raw materials. Most of the finished cement 
was shipped to consumers in New York and New England States. 
Catskill Mountain Stone Corp. quarried limestone at Hudson for use 
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as concrete aggregate and roadstone. Sand for paving and ice con- 
trol and gravel for paving was produced at pits near Claverack, 
Copake, Hudson, and Livingston. Columbia Sand & Gravel 
(Claverack) was renamed Cairo Ready-Mix. 

Cortland—The Cortland sand and gravel operations of Cortland 
Ready Mix, Inc. (formerly Cortland Ready ix Concrete), was idle 
in 1960. 

Delaware.—Delaware County continued to lead in value of sandstone 
(bluestone) production. Output was valued at $838,000—a 17-per- 
cent increase over 1959. Except for a limited quantity of broken 
stone used for riprap, county output consisted of dimension stone 
for construction and architectural purposes, curbing, and flagging. 
Fabricating yards processed stone quarried in Delaware County, sur- 
rounding New York counties, and bordering Pennsylvania counties. 
Bluestone fabricators were W. R. Strong & Son and Willis Hankins 
(both near Deposit), Johnston & Rhodes Bluestone Co. (East 
Branch), Paul hompe Estate (Hancock), and American Blue- 
stone Co. (Masonville). The stone was used in constructing schools, 
churches, hospitals, dams, and other buildings in New York and Con- 
necticut. Sand and gravel came from Government-and-contractor 
operations. 

Dutchess.—The county continued to lead in value of commercial 
limestone. New York Trap Rock Corp. (New Hamburg) and 
Dutchess Quarry & Supply Co., Inc. (Pleasant Valley), produced 
limestone used chiefly for concrete aggregate and roadstone. White 
Marble Corp. produced marble near Wingdale. Commercial produc- 
tion of sand and gravel totaled 490,000 tons—a 16-percent increase 
over 1959. Output consisted chiefly of building and paving material 
and was recovered from 13 operations. Dennings Point Brick Works, 
Inc., mined clay and shale from pits near Beacon and used it for 
manufacturing building brick. 

Erie.—Portland and masonry cements were produced at Buffalo by 
Lehigh Portland Cement Co. and Penn-Dixie Cement Corp. Raw 
materials used at these cement plants included limestone, shale, clay, 
gypsum, sand, iron ore, mill scale, and pyrite sinter. Finished cement 
was shipped mostly to consumers in New York and Pennsylvania. 
Output of limestone by commercial producers totaled 1.4 million 
tons, 4 percent greater than in 1959. Most of the limestone was 
crushed for use by the construction industries. Producers were Buf- 
falo Crushed Stone Corp. (Bowmansville), County Line Stone Co., 
Inc., (Akron), Federal Crushed Stone Corp. (Cheektowaga), and 
Lancaster Stone Products Corp. (Lancaster). Substantial quanti- 
ties of limestone were produced under contract to the State of New 
York, Department of Public Works, and used chiefly as backfill 
for sewers. 

Universal Atlas Cement Co., Bestwall Gypsum Co., and National 
Gypsum Co. mined crude gypsum underground near Clarence Cen- 
ter. Universal Atlas shipped its output to company-owned plants 
for use as a portland cement retarder. Bestwall Gypsum Co. shipped 
the crude gypsum to its Akron, N.Y., plant where it was calcined 
and processed into finished building materials. The company also 
expanded crude perlite shipped from Nevada and Colorado. National 
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Gypsum Co. calcined the crude gypsum and expanded crude per- 
lite shipped from other States at 1ts nearby plant. Buffalo Perlite 
Corp. (Cheektowaga) expanded perlite shipped from western States. 
The expanded perlite was used mainly as plaster aggregate; quan- 
tities also were used for loose-fill insulation, concrete aggregate, soil 
conditioning, filler, and filter purposes. 

The county continued to rank third in tonnage and value of com- 
mercial sand and gravel. Output, by 9 producers, totaled 1.3 mil- 
lion tons compared with 1.7 million tons in 1959. Seventy-seven 
percent of the county output was processed material, and all was 
shipped by truck. Quicklime for metallurgical purposes was BE 
duced at the Buffalo plant of Kelley Island New York Corp. Erie 
County ranked first in clay production. Clay, principally for manu- 
facturing building brick, was mined and processed near Lakeview 
and West Falls. Anchor Concrete Products, Inc. (Jewettsville), pro- 
duced lightweight aggregate by the rotary kiln process from mis- 
cellaneous clay mined nearby. Substantial quantities of clay were 
mined for manufacturing cement. Small quantities were mined near 
Buffalo for manufacturing flowerpots. 

Essex.—The Republic Steel Corp. Fisher Hill and Old Bed-Harmony 
mines near Mineville operated only in the first half of the year 
because of the lessened demand for steel. About 250 miners were 
idled. Approximately an equal number of men were employed at 
the company Troy plant, where most of the sinter and concentrate 
was consumed. Regular and random pillars were used to support 
openings at the Fisher Hill mine. At the Old Bed-Harmony mines 
90 percent of the ore was mined by sublevel stoping and the remain- 
der by open stoping, using casual pillars. Exploration and devel- 
opment at the Fisher Hill mine consisted of raising and drifting; 
at the Old Bed-Harmony mines it consisted of raising, drifting, and 
diamond and percussion drilling. The ore from the Fisher Hill mine 
was treated at the same plant where the Old Bed-Harmony ore was 
processed. National Lead Co. operated the MacIntyre underground 
titaniferous magnetite mine at Tahawas, the second largest iron ore 
mine in New York. The ore was processed by heavy-medium sepa- 
ration, flotation, magnetic separation, and sintering. Sizable ton- 
nages of ilmenite also were recovered at Tahawas. Iron ore 
produced in Essex County was used chiefly for pig iron and steel, 
cement, and as a heavy-medium in mineral dressing separation. 

Cabot Minerals Division, Cabot Corp. (formerly Cabot Carbon 
Co.), mined wollastonite and byproduct abrasive garnet (andradite) 
at its Willsboro mines. The wollastonite was crushed and ground 
for use as a filler in paints, ceramics, and plastics. Adirondack 
Development Corp. began exploratory drilling near Lewis on a newly 
discovered wollastonite deposit. Development was expected to begin 
in 1961. Sand and gravel was recovered from pits near Elizabeth- 
town, Keesville, and Saranac Lake. Output consisted mainly of 
processed material for building and paving. 

Franklin.—Commercial output of sand and gravel totaled 114,000 
tons and came from pits near Bombay, Malone, St. Regis Falls, and 
Westville. Sandstone for rough construction in flagging was quarried 
near Malone by Adirondack Stone Quarries, Inc. Dressed architec- 
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talc was used principally in ceramics and paint manufacturing; other 
uses were in manufacturing paper, building materials, rubber, floor 
and wall tile, and various other purposes. 


METALS 


Aluminum.—The Reynolds Metals Co. placed the second of 3 
ie in operation during the year at its reduction plant at 
Íassena, St. Lawrence County. The third was installed but not in 
operation at the end of the year. The first potline was put on stream 
in 1959. All three potlines were of 33,000-ton primary-reduction 
capacity. Combined total capacity of Reynolds Metals Co. and Alumi- 
num Company of America (the operator of the other large reduction 
plant at Massena) represented about 10 percent of the U.S. primary 
aluminum production potential. Production of aluminum in 1960 
increased substantially over that of 1959. 

Beryllium.—General Astrometals Corp., with offices, pant aug lab- 
oratory at Yonkers was organized to produce and sell beryllium 
metal and other beryllium products under license from Pechiney of 
France. At first, the company will receive beryllium flake or powder 
from Pechiney, but later may refine ore concentrates in its Yonkers 
plant. It will also produce cements and ceramics for high tempera- 
ture and nuclear applications. Production was expected to start 
early in 1961. 

For the first time a small quantity of beryl was gathered in New 
York, at the Bedford quarries, Westchester County, and sold through 
General Services Administration. 

Ferroalloys.—Shipments of ferroalloys declined 22 percent to 137,000 
short tons valued at $31.4 million. The value of shipments was the 
lowest in recent years and production was less than 1n 1959. Large 
decreases in production and value of shipments of ferrochromium 
alloys and silvery pig iron were the chief contributing factors. Ship- 
ments of ferrotitanium alloys also were smaller. On the other hand, 
shipments of ferromanganese, silicomanganese, ferrotungsten, and 
ferrocolumbium gained substantially. Ferroalloys shipped included, 
in addition to the aforementioned, ferrosilicon and other silicon 
alloys, ferrovanadium, ferroboron, ferroaluminum, zirconium alloy, 
and ferrotantalum-columbium. Included among ferrochromium 


TABLE 8.—Ferroalloy producers in 1960 


Company Location Type of Ferroalloys produced ! 
furnace 
Hanna Furnace Corp. .......... Erie County, Ruffslo...| Blast........| Stlvery pig iron. 
Pittsburgh Metallurgical Co....| Niagara County, Niag- | Electric..... FeMn, SiMn, FeSi, FeCr, 
ara Falls. silvery pig iron. 
Titanium Alloy Mfg. Div. of |..... Li Vo RATER EEE seen do....... FeTi, FeB, FeZr, other ferro- 
National Lead Co. alloys. 

Union Carbide Metals Co......|..... do...................]-.... do....... FeMn, FeCr, Fel, FeW, 

FeR, FeCb, FeCbTa, SiMn, 
e. 
Vanadium Corp. of America....|..... A ceeds do.......| FeMn, FeSi, FeCr, FeTi, 


other ferroalloys, SiMn. 
Brereton Metals & Chemical | Ulster County, Wallkill.| Thermit....| FeCb. 
o. 


! Symbols: FeMn, ferromanganese; SiMn, silicomanganese; FeSi, ferrosilicon; FeCr, ferrochromium; 
FeTi, ferrotitanium; FeW, ferrotungsten; FeB, ferroboron; FeCb, ferrocolumbium; FeCbTa, ferrocolum- 
bium-tantalum; FeZr, ferrozirconium. 
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alloys were ferrochromium and chromium briquets, chromium alloy 
V-5, and ferrochromium silicon. 

Iron and Steel.—Pig iron production and shipments increased com- 
pared with 1959. Over 75 percent of the production was basic pig 
iron; other types, in decreasing order of production, were malleable, 
foundry, low phosphorus, Bessemer, and direct casting. Over 4.5 
million tons of iron ore (84 percent domestic, 16 percent foreign) 
was received at New York plants. Foreign ores came from Canada 
(mainly Labrador), Chile, Liberia, and Peru. Manganiferous ore 
was shipped from Brazil and Labrador. Other raw materials con- 
sumed in blast furnaces included limestone and dolomite, mil] cinder 
and roll scale, flue dust, open-hearth and Bessemer slag, coke, and 
ferrous scrap. Five firms operated blast furnaces (6 plants—17 
stacks), four in Erie County, and one each in Niagara and Rensselaer 
Counties. Steel was produced at nine plants: three open-hearth and 
six electric. All open-hearth furnaces were in Erie County. 

Iron and Steel Scrap.—Consumption of ferrous scrap and pig iron 
totaled over 6.5 million tons, 9 percent greater than in 1959. Slightly 
more than half was pig iron. Consumption of scrap was 6 percent 
higher than in 1959, and pig iron 13 percent higher. At yearend 
stocks of ferrous scrap in the hands of consumers had dropped over 
160,000 tons (22 percent), whereas pig iron stocks had risen nearly 
195,000 tons (62 percent), compared with stocks at the end of 1959. 

Iron Ore.—Shipments of usable iron ore totaled 2.5 million long tons 
valued at $32.4 million, 21 percent higher than in 1959. Most of the 
ore produced was magnetite; a small quantity was hematite used for 
pigment. Agglomerate comprised over 80 percent of the shipments, 
and the remainder was concentrate. The hematite was processed by 
drying and pulverizing before shipment. The agglomerated material 
was largely sinter. As in 1959, magnetite was mined by three com- 

anies from three mines in Essex County and one each in Clinton and 
St Lawrence Counties. The hematite was produced at one under- 
ground mine in Oneida County. About 85 percent of the magnetite 
was mined from open pits. 

Lead.—A fter 2 low years, production of lead recovered to the high- 
est point since 1957. Output came from the Balmat mine in St. 
Lawrence County. 

National Lead. Co. produced red lead and litharge at a plant in 
Brooklyn. Black lead oxide was manufactured by Electric Auto-Lite 
Battery Corp., Niagara Falls. 


TABLE 9.—Mine production of silver, lead, and zinc, in terms of recoverable 
metals 
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talc was used poncpuly in ceramics and paint manufacturing; other 
uses were in manufacturing paper, building materials, rubber, floor 
and wall tile, and various other purposes. 


METALS 


Aluminum.—The Reynolds Metals Co. placed the second of 3 
esie in operation during the year at its reduction plant at 

assena, St. Lawrence County. The third was installed but not in 
operation at the end of the year. The first potline was put on stream 
in 1959. All three potlines were of 33,000-ton primary-reduction 
capacity. Combined total capacity of Reynolds Metals Co. and Alumi- 
num Company of America (the operator of the other large reduction 
plant at Massena) represented about 10 percent of the U.S. primary 
aluminum production potential. Production of aluminum in 1960 
increased substantially over that of 1959. 

Berlin General Astrometals Corp., with offices, p lab- 
oratory at Yonkers was organized to produce and sell beryllium 
metal and other beryllium products under license from Pechiney of 
France. At first, the company will receive beryllium flake or powder 
from Pechiney, but later may refine ore concentrates in its Yonkers 
plant. It will also produce cements and ceramics for high tempera- 
ture and nuclear applications. Production was expected to start 
early in 1961. 

For the first time a small quantity of beryl was gathered in New 
York, at the Bedford quarries, Westchester County, and sold through 
General Services Administration. 

Ferroalloys.—Shipments of ferroalloys declined 22 percent to 137,000 
short tons valued at $31.4 million. The value of shipments was the 
lowest in recent years and production was less than in 1959. Large 
decreases in production and value of shipments of ferrochromium 
alloys and silvery pig iron were the chief contributing factors. Ship- 
ments of ferrotitanium alloys also were smaller. On the other hand, 
shipments of ferromanganese, silicomanganese, ferrotungsten, and 
ferrocolumbium gained substantially. Ferroalloys shipped included, 
in addition to the aforementioned, ferrosilicon and other silicon 
alloys, ferrovanadium, ferroboron, ferroaluminum, zirconium alloy, 
and ferrotantalum-columbium. Included among ferrochromium 


TABLE 8.—Ferroalloy producers in 1960 


Company Location Tvpe of Ferroalloys produced ! 
furnace 
Hanna Furnace Corp........... Erie County, Buffanlo...| Blast........ Silvery pig iron, 
Pittsburgh Metallurgical Co....| Niagara County, Niug- | Electric..... FeMn, SiMn, FeSi, FeCr, 
ara Falls. silvery pig iron. 
Titantum Alloy Mfg. Div. of |..... o eoo c cuneus scu acu do....... FeTi, FeB, FeZr, other ferro- 
National Lead Co. alloys. 

Union Carbide Metals Co......|..... dó-. cardiac clicade do....... FeMn, FeCr, FeTi, FeW, 

rn FeCb, FeCbTa, SiMn, 
eSi. 
Vanadium Corp. of Amerlca....|..... AA A do....... FeMn, FeSi, FeCr, FeTi, 


other ferroalloys, SiMn. 
Ansing Metals € Chemical | Ulster County, Wallkill.| Thermit....| FeCb. 
0. 


! Symbols: FeMn, ferromanganese; SiMn, silicomanganese; FeSi, ferrosilicon; FeCr, ferrochromium; 
FeTi, ferrotitanium; FeW, ferrotungsten; FeB, ferroboron; FeCb, ferrocolumbium; FeCb Ta, ferrocolum- 
bium-tantalum; FeZr, ferrozirconium. 
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alloys were ferrochromium and chromium briquets, chromium alloy 
V-5, and ferrochromium silicon. 

Iron and Steel.—Pig iron production and shipments increased com- 

ared with 1959. Over 75 percent of the production was basic pig 
iron; other types, in decreasing order of production, were malleable, 
foundry, low phosphorus, Bessemer, and direct casting. Over 4.5 
million tons of iron ore (84 percent domestic, 16 percent foreign) 
was received at New York plants. Forin ores came from Canada 
(mainly Labrador), Chile, Liberia, and Peru. Manganiferous ore 
was shipped from Brazil and Labrador. Other raw materials con- 
sumed in blast furnaces included limestone and dolomite, mill cinder 
and roll scale, flue dust, open-hearth and Bessemer slag, coke, and 
ferrous scrap. Five firms operated blast furnaces (6 plants—17 
stacks), four in Erie County, and one each in Niagara and Rensselaer 
Counties. Steel was produced at nine plants: three open-hearth and 
six electric. All open-hearth furnaces were in Erie County. 

Iron and Steel Scrap.—Consumption of ferrous scrap and pig iron 
totaled over 6.5 million tons, 9 percent greater than in 1959. Slightly 
more than half was pig iron. Consumption of scrap was 6 percent 
higher than in 1959, and pig iron 13 percent higher. At yearend 
stocks of ferrous scrap in the hands of consumers had dropped over 
160,000 tons (22 percent), whereas pig iron stocks had risen nearly 
195,000 tons (62 percent), compared with stocks at the end of 1959. 

Iron Ore.—Shipments of usable iron ore totaled 2.5 million long tons 
valued at $32.4 million, 21 percent higher than in 1959. Most of the 
ore produced was magnetite; a small quantity was hematite used for 
pigment. Agglomerate comprised over 80 percent of the shipments, 
and the remainder was concentrate. The hematite was processed by 
drying and pulverizing before shipment. The agglomerated material 
was largely sinter. As in 1959, magnetite was mined by three com- 
penes from three mines in Essex County and one each in Clinton and 

t. Lawrence Counties. The hematite was produced at one under- 
ground mine in Oneida County. About 85 percent of the magnetite 
was mined from open pits. 

Lead.— After 2 low years, production of lead recovered to the high- 
est point since 1957. Output came from the Balmat mine in St. 
Lawrence County. 

National Lead Co. produced red lead and litharge at a plant in 
Brooklyn. Black lead oxide was manufactured by Electric Auto-Lite 
Battery Corp., Niagara Falls. 


TABLE 9.—Mine production of silver, lead, and zinc, in terms of recoverable 
metals 


po des Silver 
Year 
(short Troy | Value 
tons) | ounces | (thou- 
sands) 
1951- 55 (average)........ 579, 434 | 44, 520 
1950:::2. a aires 657. 445 | 84, 158 76 
AA A iOS 660, 638 | 63. 880 
JOS A A a ccs 563, 644 | 66, 738 60 
1059 oo woe eee da ous 438,769 | 51, 588 47 


1060.2 O 701,197 | 49, 324 45 
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tale was used principally in ceramics and paint manufacturing; other 
uses were in manufacturing paper, building materials, rubber, floor 
and wall tile, and various other purposes. 


METALS 


Aluminum.—The Reynolds Metals Co. placed the second of 3 
Poe in operation during the year at its reduction plant at 

assena, St. Lawrence County. The third was installed but not in 
operation at the end of the year. The first potline was put on stream 
in 1959. All three potlines were of 33,000-ton primary-reduction 
capacity. Combined total capacity of Reynolds Metals Co. and Alumi- 
num Company of America (the operator of the other large reduction 
plant at Massena) represented about 10 percent of the US. primary 
aluminum production potential. Production of aluminum in 1960 
increased substantially over that of 1959. 

Beryllium.—General Astrometals Corp., with offices, plant, and lab- 
oratory at Yonkers was organized to produce and sell beryllium 
metal and other beryllium products under license from Pechiney of 
France. At first, the company will receive beryllium flake or powder 
from Pechiney, but later may refine ore concentrates in its Yonkers 
plant. It will also produce cements and ceramics for high tempera- 
ture and nuclear applications. Production was expected to start 
early in 1961. 

For the first time & small] quantity of beryl was gathered in New 
York, at the Bedford quarries, Westchester County, and sold through 
General Services Administration. 

Ferroalloys.—Shipments of ferroalloys declined 22 percent to 137,000 
short tons valued at $31.4 million. The value of shipments was the 
lowest in recent years and production was less than in 1959. Large 
decreases in production and value of shipments of ferrochromium 
alloys and silvery pig iron were the chief contributing factors. Ship- 
ments of ferrotitanium alloys also were smaller. On the other hand, 
shipments of ferromanganese, silicomanganese, ferrotungsten, and 
ferrocolumbium gained substantially. Ferroalloys shipped included, 
in addition to the aforementioned, ferrosilicon and other silicon 
alloys, ferrovanadium, ferroboron, ferroaluminum, zirconium alloy, 
and ferrotantalum-columbium. Included among ferrochromium 


TABLE 8.—Ferroalloy producers in 1960 


Company Location Type of Ferroalloys produced ! 
furnace 
Hanna Furnace Corp. .......... Erie County, Buffalo...| Blast........ Silvery pig iron. 
Pittsburgh Metallurgical Co....| Niagara County, Niug- | Electric..... FeMn, SiMn, FeSi, FeCr, 
ara Falls. silvery pig iron. 
Titanium Alloy Mfg. Div. of |..... QO A ieee: do....... FeT1, FeB, FeZr, other ferro- 
National Lead Co. alloys. 

Union Carbide Metals Co......|..... AA E do....... FeMn, FeCr, FeTi, FeW, 

FeR, FeCb, FeCbTa, SiMn, 
eSi. 
Vanadium Corp. of America....|..... A A (ee do....... FeMn, FeSi, FeCr, FeTi, 


other ferroalloys, SiMn. 
is Metals & Chemical | Ulster County, Wallkill.| Thermit....| FeCb. 
0. 


! Symbols: FeMn, ferromanganese; SiMn, silicomanganese; FeSi, ferrosilicon; FeCr, ferrochromium; 
Fe'Ti, ferrotitanium; FeW, ferrotungsten; FeB, ferroboron; FeCb, ferrocolumbium; FeCbTa, ferrocolum- 
bium-tantalum; FeZr, ferrozirconiuin. 
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alloys were ferrochromium and chromium briquets, chromium alloy 
V-5, and ferrochromium silicon. 

Iron and Steel.—Pig iron production and shipments increased com- 

ared with 1959. Over 75 percent of the production was basic pig 
iron; other types, in decreasing order of production, were malleable, 
foundry, low phosphorus, Bessemer, and direct casting. Over 4.5 
million tons of iron ore (84 percent domestic, 16 percent foreign) 
was received at New York plants. Foreign ores came from Canada 
(mainly Labrador), Chile, Liberia, and Peru. Manganiferous ore 
was shipped from Brazil and Labrador. Other raw materials con- 
sumed in blast furnaces included limestone and dolomite, mill cinder 
and roll scale, flue dust, open-hearth and Bessemer slag, coke, and 
ferrous scrap. Five firms operated blast furnaces (6 plants—17 
stacks), four in Erie County, and one each in Niagara and Rensselaer 
Counties. Steel was produced at nine plants: three open-hearth and 
six electric. All open-hearth furnaces were in Erie County 

Iron and Steel Scrap.—Consumption of ferrous scrap and pig iron 
totaled over 6.5 million tons, 9 percent greater than in 1959. S ehtly 
more than half was pig iron. Consumption of scrap was 6 percent 
higher than in 1959, and pig iron 13 percent higher. At yearend 
stocks of ferrous scrap in the hands of consumers had dropped over 
160,000 tons (22 percent), whereas pig iron stocks had risen nearly 
195,000 tons (62 percent), compared with stocks at the end of 1959. 

Iron Ore.—Shipments of usable iron ore totaled 2.5 million long tons 
valued at $32.4 million, 21 percent higher than in 1959. Most of the 
ore produced was magnetite; a small quantity was hematite used for 
pigment. Agglomerate comprised over 80 percent of the shipments, 
and the remainder was concentrate. The hematite was processed by 
drying and pulverizing before shipment. The agglomerated material 
was largely sinter. As in 1959, magnetite was mined by three com- 

anies from three mines in Essex County and one each in Clinton and 

t. Lawrence Counties. The hematite was produced at one under- 
ground mine in Oneida County. About 85 percent of the magnetite 
was mined from open pits. 

Lead.—A fter 2 low years, production of lead recovered to the high- 
est point since 1957. Output came from the Balmat mine in Se 
Lawrence County. 

National Lead. Co. produced red lead and litharge at a plant in 
Brooklyn. Black lead oxide was manufactured by Electric Auto-Lite 
Battery Corp., Niagara Falls. 


TABLE 9.—Mine production of silver, lead, and zino, in terms of recoverable 
metals 


Materlal Silver 


Year p 
ducing | (short Troy | Value 
tons) ounces | (thou- 


A | Ao A A 


“narrar 


701, 197 | 49, 324 45 
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TABLE 10.—Mine production of silver, lead, and zinc in 1960, by months, in terms 
of recoverable metals 


Silver. —Production of silver was 4 percent less than in 1959. Out- 
put was recovered as a byproduct of lead-zinc ore from the Balmat 
mine, St. Lawrence County. : 

Titanium Concentrate (Ilmenite).—Production and shipments of 1l- 
menite were substantially greater. 'The titanium concentrate, used 
mostly for pigments, was recovered from a mill treating titaniferous 
magnetite ore at Tahawus, Essex County. 

Uranium.—Carborundum Co., Niagara Falls, began synthesizing and 
fabricating uranium carbide and plutonium carbide, which were com- 
bined into a new fuel for nuclear power reactors. 

Zinc.—New York was second in zinc production. After a year in 
which a 4-months strike occurred, tonnage and value of recoverable 
zinc both rose to new highs. Production totaled 66,364 tons valued at 
$17,122,000—3 percent higher in quantity than the previous peak year, 
1957. Production came from the Balmat and Edwards mines in St. 
Lawrence County. 

Zirconium.—No commercial zircon was produced in New York; how- 
ever, zirconium sponge and various zirconium products were manu- 
factured. Production of zirconium-sponge metal by Carborundum 
Metals Corp., Division of Carborundum Corp., Akron (Erie County) 
contributed to the 1960 record output. Union Carbide Metals Co, 
continued to manufacture zirconium ferroalloys at its Niagara Falls 
plant. Zirconium oxide was made by Norton Co., and Titanium 
Alloy Manufacturing Division, National Lead Co., both in Niagara 
Falls, and a new producer in 1960, Harbison-Carborundum Corp., 
Falconer, Chautauqua County. Output totaled 13,813,000 bounds 
Harbison-Carborundum Corp. and Corhart Refractories Co., Cor- 
ning, Steuben County, were two of the major producers of zircon 
and zirconia refractories. Zirconium tetrachloride was produced in 
the Niagara Falls area by Stauffer Chemical Co. 


MINERAL FUELS 


Coke and Coal Chemicals.— Production of oven-coke totaled 3.1 million 
short tons valued at $52.9 million, a small increase in both quantit 
and value over 1959, but much less than in other years. New Yor 
was the 6th largest producing State in 1960, compared with 7th in 
1959. Average value per ton was $17.21, $0.30 higher than in 1959. 
Three companies produeed coke and coal chemicals at one merchant 
and two furnace plants in Erie County. 
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Of the 3.5 million tons of coke used in New York, 415,000 tons was 
received from other States. Of this total, 94 percent was destined 
for blast furnaces, and most of the remainder went to foundries and 
other industrial plants; less than 1 percent was used for residential 
heating, about the same percentage as the national average. In addi- 
tion to coke used in New York, nearly 240,000 tons of coke breeze was 
destined for New York consumption. 


TABLE 11.—Number, type, and capacities of coke-oven plants, Dec. 31, 1960 


Company 


Allied Chemical Corp...... 
Betblebem Steel Co........ 


Fuel Briquets and Packaged Fuel.—No production or consumption of 
fuel briquets or packaged fuel in New York was reported in 1960. 
EE of fuel briquets through the Buffalo customs district rose 


slightly to 2,078 short tons. No fuel briquets were exported through 
the St. Lawrence custom district. A small quantity, however, was 
exported from New York City. 

Natural Gas.—Natural gas output rose 71 percent to 4,990 million 
cubic feet and came mostly from wells in Oriskany and Medina sand- 
stones, According to the American Gas Association, the proved re- 
serve of natural gas at yearend was 96,201 million cubic feet, a reduc- 
tion of more than 10 billion cubic feet from 1959. Of the total re- 
serve, 62 percent was stored in underground reservoirs; virtually all 
the remainder was in nonassociated storage, such as free gas not in 
contact with crude oil in reservoirs. 

Oil and gas companies were active in exploration and leasing. Of 
the 15 natura] gas field wells completed during the year, 4 were 1,250 
to 2,500 feet deep and 11 were 2,500 to 3,000 feet deep; of the 13 gas 
wildcats, 5 were drilled to depths of 1,250 to 2,500 i 6—2,500 to 
3,750 feet ; and 2—5,000 to 7,500 feet. 

Peat.—Peat was produced by three companies in three counties, the 
same as in 195 range, Seneca, and Westchester. 'The value of 
output rose 5 percent to $146,000 although the quantity produced 
aes 22 percent. Moss, reed-sedge, and humus peat were pro- 
duced. Sales were largely in bulk, although a sizable quantity was 
packaged before sale. Producers reported that consumption of peat 
n r York totaled 38,903 short tons, compared with 34,709 tons in 

59. 

Petroleum.—Production of petroleum decreased 9 percent in quan- 
tity, but remained at about the same value, resulting in a 9-percent 
rise in average value per barrel. The average quoted value of crude 
oil in New York in 1960 was $4.69 per barrel, except for Allegany 
County, where producers received 8 cents less. Most of the petroleum 
was produced in southwestern New York, in Allegany, Cattaraugus, 
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and Steuben Counties. The number of productive wells at yearend 
was estimated to be 18,579. Of these, 14,000 were artificial lift oil 
wells, 1,090 were gas wells, and 5 were condensate gas wells. Penn- 
tibiae refineries continued to process virtually all of the New York 
crude oil, 

The proved reserve of crude petroleum at the end of 1960, as calcu- 
lated by the American Petroleum Institute, was 32.4 million barrels, 
about 2 percent less than in 1959. Because there were no extensions or 
revisions in existing fields and no new discoveries, the reduction in 
proved reserve represented 1960 production. New York ranked 23d 
among crude oil-producing States. 

All the new wells drilled during the year were cable-tool wells. 
The average depth was 1,697 feet. All field oil wells and service 
wells were drilled to comparatively shallow depths—1,250 to 2,500 
feet. All except one of the dry field wells were also in the 1,250 to 
2,500 feet range. No crude oil wildcats were reported. Most of 
the dry wildcat wells ranged from 2,500 to 7,500 feet in depth and 
one was drilled deeper than 7,500 feet. 

Refineries and cracking plants increased capacity slightly to 90, 
500 barrels and 32,300 barrels of crude petroleum per day compared 
with 90,000 and 31,800 barrels per day, respectively, in 1959. Fron- 
tier Oil Refining Corp., Division of Ashland Oil & Refining Co., at 
Tonawanda, Erie County; and Mobile Oil Co., with plants in Buf- 
falo, Erie County, and in Brooklyn, Kings County, operated during 
the year. The plants at Tonawanda and Buffalo were skimming, 
cracking, and asphalt plants; the other had skimming and 
cracking facilities only. The Gulf Oil Co, skimming plant at 
Gulfport (Richmond Come). closed in 1959, was discontinued. 


TABLE 12.—Petroleum production 
(Thousand barrels and thousand dollars) 


Average Average 
Year ore Value value Year Quan- | Value value 
tity per tity per 
barrel barrel 
1951-55 (average)......- 3, 601 [$14,728 $3.99 || 1958...................- 1,763 | $7,457 $. 23 
O cy a Oca bee cuewe oe 2,748 | 12,091 4.40. || 19589.... 2...2... 1,970 8. 353 4. 24 
Y A 2,677 | 12, 662 4.73 || 1900 tool 1,801 | 8,357 4. 64 


1 Preliminary fgures. 


TABLE 13.—Well completions and drilling footage for field wells and wildcats 
in 1960 


Field wells Wildcats Total 


Type of well 

Well com- | Drilling | Well com- | Drilling | Well com- | Drilling 

pletions footage pletions footage pletions footage 
AA csveeresnau 126 170. 340 AAA A 126 170. 340 
eT: T EE AA 15 40, 005 13 42, 586 28 , 591 
DI ra la as 29 36, 886 31 109, 119 60 146, 105 
o A neam 86 110,132. AS eaaa secs 86 110, 132 
TO tna 256 357, 463 44 151,705 300 509, 168 


Source: Oil and Gas Journal, vol. 59, No. 5, Jan. 30, 1960. 
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Texaco, Inc., employed about 1,000 persons at its Beacon (Dutch- 
ess County), research laboratory. Fundamental and applied re- 
search on the use of fuels, lubricants, and greases, and nuclear re- 
search, petrochemical and process development, and improvement of 
existing and development of new products were undertaken. 


REVIEW BY COUNTIES 


Mineral output was reported from all except five counties. Value 
of mineral production increased in 34 of the 57 mineral-producing 
counties. The largest increase in value ($13.8 million) was in St. 
Lawrence County and was attributable chiefly to increased output of 
zinc and iron ore. St. Lawrence, Erie, Onondaga, Essex, and 
Greene Counties, in decreasing order of value, were the principal 
producers. 

Albany.—Callanan Road Improvement Co. produced limestone for 
riprap, blast-furnace flux, concrete aggregate, and railroad ballast 
at South Bethlehem. A limited quantity of dimension sandstone, 
used for flagging and rough-dressed construction work, was pro- 
duced near East Berne. Sand and gravel, used mainly for building 
and paving, was recovered by three producers. Albany Gravel Co., 
Inc., the leading producer, recovered material from pits near Albany, 
Bethlehem, and Colonie. James H. Maloy, Inc., produced gravel 
near Albany. Processed molding sand was recovered from pits in 
Selkirk and Slingerland, by Whitehead Bros. Co. 

Albany County dropped to second place among the State’s clay- 
producing counties. Output of miscellaneous clay decreased from 
250,000 to 228,000 tons. Powell & Minnock Brick Works, Inc., Sutton 
& Suderly Brick Co., and Roah Hook Brick Co., all near Coeymans, 
mined miscellaneous clay for manufacturing building brick. North- 
ern Lightweight Aggregates, Inc. (Cohoes), mined shale for manu- 
facturing expanded lightweight aggregate by the rotary kiln process. 
Rex Clay Products Co., Inc., mined clay near Albany for use in 
manufacturing artificial abrasives, pottery, and flowerpots. 

Allegany.—Sand and vel was produced by Alfred Atlas Gravel 
and Sand Corp. and Buffalo Slag Co., Inc. (both near Alfred), Nick 
Codispoti (Belmont), and Thomas Moogan (Friendship). Output 
was processed mainly for building and paving purposes. 

Bronx.—National Gypsum Co. produced calcined gypsum at its 
Bronx plant. The company also expanded perlite shipped from 
Colorado for use in manufacturing building plaster. The material 
was shipped mostly to other company plants A manufacturing build- 
ing plaster; the remainder was used at the Bronx plant. 

Broome.—Commercial sand and gravel output increased and con- 
sisted chiefly of processed building and paving material. Producers 
were Barney and Dickenson, Inc., Winnie and Son, Inc., Bob Murphy, 
Inc., all near Vestal, and Binghamton Sand € Crushed Stone Corp. 
and Weber's Sand and Gravel, both near Binghamton. Corbisello 
Quarries produced crushed and broken sandstone for concrete aggre- 
gate and riprap near de pe Dimension sandstone (bluestone) 
was quarried and shipped to Delaware County for fabrication. Mis- 
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TABLE 14.—Value of mineral production in New York, by counties??? 


County 1959 1960 Minerals produced in 1960 in order of value 
Albany............. (4) (^ Stone, sand and gravel, cluys. 
Allegany......-...-. $733, 266 $335,059 | Sand and gravel. 

Broome............. (9 (€ Sand and gravel, stone, clays. 
Cattaraugus........ 763, 721 827,940 | Sand and gravel. 
Cayuga............. uw) (€ Stone, sand and gravel. 
Chautauqua........ 275, 943 309,389 | Sand and gravel. 
Chemung..........- (9 235,975 | Sand and gravel, clays. 
Chenango........... 147, 447 (4) Sana and gravel. 
Clinton............- (0 (4) Iron ore, sand and gravel, stone, lime. 
Columbia........... (9 (4) Cement, sand and gravel, stone, clays. 
Cortland............ 142, 996 |.............. 
Delaware..-...... "n 727, 467 (4) Stone, sand and gravel. 
Dutchess........... (4) (0 Stone, sand and gravel, clays. 
|.1. MEQSNECHMCRUMOUNEM 22, 287, 034 21, 430, 132 | Cement, stone, gypsum, sand and gravel, lime, clays. 
S ree (9 (4 Iron or ilmenite, wollastonite, sand and gravel, 
garne 
Franklin............ 250, 732 (6) Sand and gravel, stone, 
Fulton...----------- Q0, 585 77,157 | Sand and gravel. 
Genenee. ............. (4) 2,981,712 | Gypsum, stone, sand and gravel. 
Greene.............. (9 (9 Cement, stone, sand and gravel, clays. 
Hamilton....----... 28, 858 8,000 | Sand and gravel. 
Herkimer........... P ( Stone, sand and gravel, gem stones. 
Jefferson............ 4 (t Stone, sand and gravel, 
WiSscccuseebosceds (4) (4) Do. 
Livingston.......... (4) (4) Salt, sand and gravel, stone. 
Madison............ 433, 609 (4) Stone, sand and gravel. 
Monroe............. 2, 995, 933 8, 184, 620 | Stone, sand and gravel, gypsum. 
Mont;omery........ (4) (4) Stone, sand and gravel. 
Nassau............. 7, 674, 603 7, 413,033 | Sand and gravel, clays. 
Niagera......-...... 8, 581, 040 10, 693, 100 | Stone, lime sand and gravel. 
Onelda............. 2, 970, 962 2, 561, 882 | Rtone, sand and gravel, iron ore, gem stones. 
Onondaga..........- (4) 4) Lime, salt, cement, stone, sand and gravel, clays. 
Ontarlo............. (4) 4) Stone, sand and gravel. 
Orange............. 1, 630, 244 1, 432, 480 | Sand and gravel, clays, stone, peat. 
Orleans............. (4) (e Stone, sand and gravel. 
Oswego....-.......- (4 4 Sand and gravel. 
Otsego...... jasa (4 (4) Stone, sand and gravel. 
Putnam............ (4 (4) Stone, sand and gravel, gem stones. 
UP AAA A 6,282 | Sand and gravel. 
ensselaer.......... (4 4 Stone, sand and gravel. 
Rockland .......... (4 4 : 
8t. Lawrence......- 27, 678, 013 41, 489, 959 | Tron ore, zinc. talc, sand and gravel, stone, lead, diver. 
Saratoga.......--... (4) 4) Sand and eravel, stone. 
Schenectady........ 445, 329 4 Sand and gravel. 
Bchoharle........... (9 (0 Cement, stone, clays, sand and gravel. 
Bchuyler............ » 4) Salt, sand and gravel. 
Seneca. ............- ( i) Peat, sand and gravel. 
Bteuben............ 533, 762 ( Sand and gravel. 
Buffolk............. 6, 410, 796 6, 719, 375 Do. 
Rullivan............ (4) (4) Stone, sand and gravel. 
y o i Ru DE (5 300, 306 | Sand and gravel. 
Tompkins. ......... 6 (4) Salt, sand and gravel, stone. 
Ulster .............- ‘ (4 Cement, stone, sand and gravel, clays. 
Warren............. (4) (í Cement, garnet, stone, sand and gravel, gem stones, 
Washington........ 891, 704 431, 456 | Stone, sand and grav 
Wayne............. (9 (9 Do. 
Westchester. ....... 765, 100 773,812 | Stone, emery, sand and gravel, peat, beryl. 
Wyoming........... (4) (4) Sult, stone. 
bi AAA 20, 300 6.300 | Sand and gravel. 
Undistributed 5.....| 148, 131, 448 | 183, 438, 020 


Total..........| 234, 642,000 | 254,713, 000 


1 Bronx, Kings. New York, and Richmond Counties are not listed because no production was reported. 
3 F'iols, incluñinz natural gas and petroleum, not listed by counties, value included with ‘‘ Undistributed.”” 
3 Exclndes value of clays and stone used in manufacturing lime and cement. 
Ps B withheld to avoid disclosing individual company confidential data; included with “Un. 
stributed.** 
5 Includes natural gas and petroleum, some gem stones and sand and gravel (1980) that cannot be assigned 
to specific counties, and value indicatod by footnote 4. 


cellaneous clay for manufacturing building brick was produced by 
Binghamton Brick Co., Inc. (Binghamton). 
Cattaraugus.—Commercial production of sand and gravel totaled 
684,000 tons, a 9-percent increase over 1959. Eight pits, three near 
Allegany and one each near Franklinville, Gowanda, Limestone, 
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Onoville, and Red House were active. Output consisted mainly of 

processed building and perme material and was shipped to consumers 

a] seed by truck. Limited quantities of sand were produced for 
tration and ice control. 

Cayuga.—General Crushed Stone Co. (Auburn) quarried and 
crushed limestone for concrete aggregate, roadstone, riprap, and 
asphalt filler. Processed sand and gravel, used chiefly for building 
and paving, was produced at Auburn by J. J. Harrington and Jay 
W. Robinson & Son. Stanley Jablonski produced bank-run gravel 
for fill near Mentz. 

Chautauqua.—Production of commercial sand and gravel came DS 
cipally from pits near Bemus Point, Irving, Jamestown, and Stow 
Output was used mainly for building and paving. 

Chemung.—Commercial sand and gravel, used chiefly for building 
and paving, was produced by Dalrymple Gravel & Contracting Co., 
Inc. (Elmira), Elmira Transit Mix, Inc. (Horseheads), and Frank 
Treat (Breesport). Miscellaneous clay for manufacturing building 
brick was produced by Consolidated Brick Co. (Horseheads) ; 

Chenango.—Commercial sand and gravel was produced by B&B 
Builders Supplies, Inc. (Greene), and Bundy Concrete Co. (Sher- 
burne). Output consisted chiefly of building material. 

Clinton.—Magnetite iron ore was mined by Republic Steel Corp. at 
its Chateaugay underground and open-pit mine near Dannemora 
(Lyon Mountain). Because of reduced demand for steel, this mine 
was closed from June 10 through October 3 and from November 12 
to the end of the per Sinter was consumed mostly in manufacturing 
pig iron and steel. A small quantity of concentrate was prepared. At 
the mine, a fairly active exploration and development program was 
carried out, which included raising, tunneling, drifting, cross cutting, 
and percussion drilling. In the open-pit part of the mine, a sizable 
quantity of overburden was removed. Open-pit mining was done on 
two benches, averaging 30 feet high and 70 feet wide. Gneiss (mis- 
cellaneous stone) was recovered from tailings and sold as concrete 
aggregate, railroad ballast, and stone sand. 

ternational Lime & Stone Corp. (Chazy) continued to produce 
limestone for construction, agricultural, and metallurgical purposes 
and for manufacturing lime at its nearby plant. Guicklime and 
hydrated lime were produced for a variety of chemical], industrial, 
and agricultural uses. Lime output was consumed in New York, 
New England States, and Canada. Plattsburgh Quarries, Inc. 
(formerly Lancaster Development Corp.), quarried limestone near 
Plattsburgh for concrete aggregate and roadstone. Sand and gravel, 
eee for building and paving, was produced by Bero Construc- 
tion Corp. (Morrisonville). The company also produced sand for fill 
and ice control and gravel for drainage use. 

Columbia.—Columbia County continued to rank third among cement- 
producing counties. Lone Star Cement Corp. Se: ort) and Uni- 
versal Atlas Cement Division of United States Steel Corp. (Hudson) 
produced portland and masonry cements, using chiefly limestone and 
clays mined nearby as raw materials. Most of the finished cement 
was shipped to consumers in New York and New England States. 
Catskill Mountain Stone Corp. quarried limestone at Hudson for use 
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as concrete aggregate and roadstone. Sand for paving and ice con- 
trol and gravel for paving was produced at pits near Claverack, 
Copake, Hudson, and Livingston. Columbia Sand & Gravel 
(Claverack) was renamed Cairo Ready-Mix. 

Cortland.—The Cortland sand and gravel operations of Cortland 
Ready Mix, Inc. (formerly Cortland y Mix Concrete), was idle 
in 1960. 

Delaware. —Delaware County continued to lead in value of sandstone 
(bluestone) production. Output was valued at $838,000—a 17-per- 
cent increase over 1959. Except for a limited quantity of broken 
stone used for riprap, county output consisted of dimension stone 
for construction and architectural purposes, curbing, and flagging. 
Fabricating yards processed stone ee in Delaware County, sur- 
rounding New York counties, and bordering Pennsylvania counties. 
Bluestone fabricators were W. R. Strong & Son and Willis Hankins 
(both near Deposit), Johnston & Rhodes Bluestone Co. (East 
Branch), Paul Thompkins Estate (Hancock), and American Blue- 
stone Co. (Masonville). The stone was used in constructing schools, 
churches, hospitals, dams, and other buildings in New York and Con- 
necticut. Sand and gravel came from Government-and-contractor 
operations. 

Dutchess.—The county continued to lead in value of commercial 
limestone. New York Trap Rock Corp. (New Hamburg) and 
Dutchess Quarry & Supply Co., Inc. (Pleasant Valley), produced 
limestone used chiefly for concrete aggregate and roadstone. White 
Marble Corp. produced marble near Wingdale. Commercial produc- 
tion of sand and gravel totaled 490,000 tons—a 16-percent increase 
over 1959. Output consisted chiefly of building and paving material 
and was recovered from 13 operations. Dennings Point Brick Works, 
Inc., mined clay and shale from pits near Beacon and used it for 
manufacturing building brick. 

Erie.—Portland and masonry cements were produced at Buffalo by 
Lehigh Portland Cement Co. and Penn-Dixie Cement Corp. Raw 
materials used at these cement plants included limestone, shale, clay, 
gypsum, sand, iron ore, mill scale, and pyrite sinter. Finished cement 
was shipped mostly to consumers in New York and Pennsylvania. 
Output of limestone by commercial producers totaled 1.4 million 
tons, 4 pe greater than in 1959. Most of the limestone was 
crushed for use by the construction industries. Producers were Buf- 
falo Crushed Stone Corp. (Bowmansville), County Line Stone Co., 
Inc., (Akron), Federal Crushed Stone Corp. (Cheektowaga), and 
Lancaster Stone Products Corp. (Lancaster). Substantial quanti- 
ties of limestone were produced under contract to the State of New 
York, Department of Public Works, and used chiefly as backfill 
for sewers. 

Universal Atlas Cement Co., Bestwall Gypsum Co., and National 
Gypsum Co. mined crude gypsum underground near Clarence Cen- 
ter. Universal Atlas shipped its output to company-owned plants 
for use as a portland cement retarder. Bestwall Gypsum Co. shipped 
the crude gypsum to its Akron, N.Y., plant where it was calcined 
and processed into finished building materials. The company also 
expanded crude perlite shipped from Nevadaand Colorado. National 
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Gypsum Co. calcined the crude gypsum and expanded crude per- 
lite shipped from other States at its nearby plant. Buffalo Perlite 
Corp. Cheaktows a) expanded perlite shipped from western States. 
The expanded perlite was used eee as plaster aggregate; quan- 
tities also were used for loose-fill insulation, concrete aggregate, soil 
conditioning, filler, and filter purposes. 

The county continued to rank third in tonnage and value of com- 
mercial sand and gravel. Output, by 9 producers, totaled 1.3 mil- 
lion tons compared with 1.7 million tons in 1959. Seventy-seven 
percent of the county output was processed material, and all was 
shipped by truck. Quicklime for metallurgical purposes was pro- 
duced at the Buffalo plant of Kelley Island New York Corp. Erie 
County ranked first in clay production. Clay, principally for manu- 
facturing building brick, was mined and processed near Lakeview 
and West Falls. Anchor Concrete Products, Inc. (Jewettsville), pro- 
duced lightweight aggregate by the rotary kiln process from mis- 
cellaneous clay mined nearby. Substantial quantities of clay were 
mined for manufacturing cement. Small quantities were mined near 
Buffalo for manufacturing flowerpots. 

Essex.—The Republic Steel Corp. Fisher Hill and Old Bed-Harmony 
mines near Mineville operated only in the first half of the year 
because of the lessened demand for steel. About 250 miners were 
idled. Approximately an equal number of men were employed at 
the company Troy plant, where most of the sinter and concentrate 
was consumed. Regular and random pillars were used to support 
openings at the Fisher Hill mine. At the Old Bed-Harmony mines 
90 percent of the ore was mined by sublevel stoping and the remain- 
der by open stoping, uae casual pillars. Exploration and devel- 
opment at the Fisher Hill mine consisted of raising and drifting; 
at the Old Bed-Harmony mines it consisted of raising, drifting, and 
diamond and percussion drilling. The ore from the Fisher Hill mine 
was treated at the same plant where the Old Bed-Harmony ore was 
processed. National Lead Co. operated the MacIntyre underground 
titaniferous magnetite mine at Tahawas, the second largest iron ore 
mine in New York. The ore was processed by heavy-medium sepa- 
ration, flotation, magnetic separation, and sintering. Sizable ton- 
nages of ilmenite also were recovered at Tahawas. Iron ore 
produced in Essex County was used chiefly for pig iron and steel, 
cement, and as a heavy-medium in mineral dressing separation. 

Cabot Minerals Division, Cabot Corp. (formerly Cabot Carbon 
Co.), mined wollastonite and byproduct abrasive garnet (andradite) 
at its Willsboro mines. The wollastonite was crushed and ground 
for use as a filler in paints, ceramics, and plastics. Adirondack 
Development Corp. began exploratory drilling near Lewis on a newly 
discovered wollastonite pes Development was expected to begin 
in 1961. Sand and gravel was recovered from pits near Elizabeth- 
town, Keesville, and Saranac Lake. Output consisted mainly of 
processed material for building and paving. 

Franklin.—Commercial output of sand and gravel totaled 114,000 
tons and came from pits near Bombay, Malone, St. Regis Falls, and 
Westville. Sandstone for rough construction in flagging was quarried 
near Malone by Adirondack Stone Quarries, Inc. Dressed architec- 
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tural sandstone was quarried and fabricated near Burke. The sand- 
stone quarried at Malone was used in constructing buildings in 
Pennsylvania, New York, and Massachusetts. 

Fulton.—Commercial output of sand and gravel totaled 62,000 tons, 
compared with 73,000 tons in 1959. Seven producers, mainly near 
Gloversville, Broadalbin, and Johnstown, were active. 

Genesee.—United States Gypsum Co. produced crude and calcined 
gypsum at its Oakfield plant. Limestone used chiefly for concrete 
aggregate and railroad ballast was quarried by General Crushed 
Stone Co. (North Le Roy), Genesee Stone Products Corp. (Stafford), 
and LeRoy Lime and Crushed Stone Corp. (Le Roy). Sand and 

vel used chiefly for structural purposes was produced by Frey 

and and Gravel Corp. esi and Batavia Washed Sand & 

Gravel Co., Inc., Western New York Gravel & Concrete Corp., and 
B. R. DeWitt, Inc., all near Batavia. 

Greene.—Greene County continued to lead in value of cement ou pu 
Alpha Portland Cement Co. (Catskill), Lehigh Portland Cement Co., 
and North American Cement Corp. (both near Alsen) produced port- 
land and masonry cements. These companies also quarried limestone 
nearby as the main cement raw material. In addition, North Amer- 
ican Cement Corp. mined clay near its cement plant. Lum iron 
ure, and shale also were used as cement raw materials. e finished 
cement was shipped mostly to consumers in New York and New 
England. A small quantity was exported. Sandstone was quarried 
and crushed for concrete aggregate and roadstone near Cairo by 
Catskill Mountain Stone Co., Inc. Whitehead Bros. Co. produced 
molding sand near Catskill and Coxsackie, and Coxsackie Sand & 
Gravel Co., Inc. (Coxsackie), produced building and paving sand. 

Hamilton.—Sand and gravel was produced by Government-and- 
contractor operations. 

Herkimer.—General Crushed Stone Co. produced limestone for ag- 

egate, agstone, and asphalt filler at its Jordanville quarry. The 

1mestone qua of Newport Quarries Corp. (Newport) was idle for 

the second consecutive year. Material Sand and Gravel Corp. 
(Gravesville) produced sand and gravel principally for building 
purposes. Quartz crystals were recovered as mineral specimens near 
scole a ] -— 

Jefferson.—Limestone for concrete te, agstone, asphalt filler 
and railroad ballast was quarried at arto ra by Genenil Crushed 
Stone Co. The highway departments of the towns of Cape Vincent 
and Hounsfield produced limestone for concrete aggregate and road- 
stone. Multi-Color Sandstone Co. quarried stone for flagging and 
architectural uses at Redwood. Commercial output of sand and gravel 
totaled 237,000 tons, a 58-percent increase over 1959. Seven pro- 
ducers, mainly near Adams, Belleville, Gouverneur, and Watertown, 
were active. 

Lewis.—Limestone, used chiefly as an industrial filler, was quarried 
and crushed by Carbola Chemical Co., Inc. (Natural Bridge). The 
highway department of the town of Lowville quarried and crushed 
limestone for concrete aggregate and roadstone. Commercial pro- 
duction of sand for ice control and gravel for paving was reported 
near Lowville. 
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Livingston.—Livingston County continued to lead in salt production. 
Output of rock salt from the Retsof underground mine of the Inter- 
national Salt Co. was used mainly in manufacturing chemicals (prin- 
cipally chlorine) and for controlling ice on highways. Rock salt was 
shipped to consumers principally in New York and other northeastern 
States; some was exported to Canada. Sand and gravel, principally 
for building purposes, was recovered from pits near Avon, Conesus, 
Dansville, and Scottsville. Limestone for concrete aggregate and 
Pont filler was quarried near Rochester by General Crushed Stone 


Madison.—Limestone was quarried by Munnsville Limestone Corp. 
(Munnsville) and Worlock Stone Co., Inc. (Perryville). Sand and 
gravel was produced from pits near Hamilton and Canastota. 

Monroe.—Dolomite Products Co. quarried limestone near Gates and 
Penfield. Output was used for concrete aggregate and agstone. 
Limestone also was quarried by Central Materials Corp. at Brockport. 
Sand and gravel output, by 12 producers, totaled 1.1 million tons 
compared with 850,000 tons in 1959, and was used mainly for building 
and paving material. Fifty-four percent of the county output was 
processed material and the entire output shipped to consumers by 
truck. Ruberoid Co. mined gypsum at Wheatland and shipped it to 
Caledonia for processing into gypsum building products. 

Montgomery.—Cushing Stone Co. Inc., and Crushed Rock Products, 
Inc., both near Amsterdam, produced limestone for the construction 
industry. St. Johnsville Supply Co., Inc. (St. J pied processed 
sand and gravel, chiefly for building and paving material. 

Nassau.—A though tonnage and value both dropped, Nassau County 
remained second in sand and gravel output. A total of 5.4 million 
tons was produced compared with 5.6 million tons in 1959. Value de- 
creased 4 percent. Output, from eight operations, consisted entirely 
of jesse material used mainly for building and paving purposes 
and was ship to consumers ree ook | by truck and barge. 
poe Brick Co., Inc. (Farmingdale), mined clay for manufacturing 

ric 

Niagara.— Production of limestone for the Niagara Power project 
totaled 5.5 million tons, compared with 3.2 million tonsin 1959. Lime- 
stone, which was dug from a mile-long channel, was crushed at a 
nearby aggregate plant. Output from the crushing plant was used 
chiefly for concrete. Quantities also were used as riprap and as dike 
filter material. In addition, limestone was e by three com- 
mercial producers, Niagara Stone Division, Olsker-McLain Industries, 
Inc. (Niagara Falls); Frontier Stone Products, Inc., (Lockport); 
and Royalton Stone Corp. (Gasport). Gasport Sand & Gravel Co., 
Inc. (Lockport), produce processed sand and gravel used mainly as 
structural material. 

Oneida.— Eastern Rock Products, Inc., produced limestone for aggre- 

te, agstone, railroad ballast, and riprap at at its Prospect No. 6 and 
Oriskany Falls No. 5 quarries. Commercial sand and gravel output 
totaled 596,000 tons, compared with 643,000 tons in 1959. Output 
came from 10 operations and consisted chiefly of processed material 
for building, paving, and molding purposes. Clinton Metallic Paint 
Co. mined crude red iron oxide pigment (hematite) from its Brim 
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field underground mine near Clinton. Output increased in 1960 and 
was consumed in making red paints. Mining was by longwall (long- 
face) methods, with entry by vertical shafts. Dynamite was used 
as the blasting agent. Specimens of hematite were obtained by a 
mineral collector near Clinton. The Utica plant of Zonolite Co. con- 
tinued to be the only plant exfoliating vermiculite in the State. 
Crude material shipped from company-owned mines in Montana and 
South Carolina was processed at the plant. 

Onondaga.—Onondaga County ranked second in value of production 
of commercial limestone. Limestone for highway construction and 
maintenance was produced at the Jamesville quarry of General 
Crushed Stone Co. Solvay Process Division, Allied Chemical Corp., 
quarried limestone at Jamesville for use mainly in manufacturing 
quicklime for producing alkalies. Some was used as concrete aggre- 
gate, agstone, and railroad ballast. In addition, the company op- 
erated wells at Tully and a plant in Syracuse for producing eva 
rated salt and brine. The brine was used with the lime in manufac- 
turing soda ash. The evaporated salt, produced in vacuum pans, was 
used mainly for manufacturing chemicals. Portland and masonry 
cements were produced at Jamesville by Alpha Portland Cement Co. 
The company mined shale nearby for use as a cement raw material. 
Other raw materials included limestone (cement rock), sand, gypsum, 
and iron ore. The entire output of portland and ony cements 
was shipped to consumers within the State, chiefly by truck in bulk. 

Commercial production of sand and gravel totaled 856,000 tons, 
compared with 824,000 in 1959. Sixty-six percent of the output was 
proce material, used chiefly for structural and paving material. 

welve operations were active, compared with nine in 1959. 

Onondaga Brick Corp. (Warners) produced lightweight aggregate 
by the sintering process from shale mined nearby. Red clay for man- 
ufacturing pottery and flowerpots was mined near Camillus by Syra- 
cuse Pottery Co., Inc. The Cicero clay pit of Syracuse Brick Corp. 
was idle during the year. Minerals Processing Corp. (Syracuse) ex- 

nded perlite shipped from Colorado and Utah. The expanded per- 
ite was used principally for soil conditioning and as a plaster and 
concrete aggregate. 

Ontario.—General Crushed Stone Co. produced limestone for high- 
way and railroad construction and maintenance at Geneva. Commer- 
cial output of sand and gravel totaled 369,000 tons, a 44-percent in- 
crease over 1959. Production was centered near Clifton Springs, 
Geneva, Manchester, Oaks Corners, Phelps, and Victor. 

Orange.—Commercial sand and gravel output was reported from 
nine operations and totaled 647,000 tons, a 6-percent decrease below 
1959. Ninety-seven percent of the county output was p 
Sand and gravel was used principally for structural and paving pur- 

ses. Jova Brick Works mined clay near Roseton for manufacturing 

uilding brick. Limestone for concrete aggregate and roadstone was 
quarried by Dutchess Quarry & Supply Co. e (Goshen). Reed- 
sedge peat was recovered from a bog near Tuxedo by Sterling Forest 
Peat Co., Inc. The output was sold in packages and in bulk. 

Orleans. —Limestone for concrete aggregate and roadstone was pro- 
duced at Clarendon by Clarendon Stone Co., Inc. Sand and gravel 
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production by commercial operations increased 14 percent and con- 
sisted chiefly of bank-run material. Production was centered near 
Albion, Barre, Medina, and Shelby. 

Oswego. —Commercial sand and gravel was recovered from pits near 
Lacona and Oswego. Molding sand was produced near Pulaski. 

Otsego.— Limestone for concrete aggregate and roadstone was quar- 
ried at Richfield Springs by Barrett Division, Allied Chemical Corp. 
Sandstone (bluestone) for construction and architectural uses was 

uarried near Oneonta. Sand and gravel was produced by Seward 
ravel Co. (Milford) and Unadilla Concrete Products Co. 
(Unadilla). 

Putnam.—Patterson Mineral Corp. (Patterson) quarried limestone 
for mineral filler and agstone. Sand and gravel was produced by 
Leemac Sand & Stone Corp. rad and Harlem Valley 
Crusher Co., Inc. (Patiarson) . Specimens of magnetite were gath- 
ered by an amateur gem collector near Brewsters. 

Queens.—The Long Island Railroad Co. produced engine sand and 
railroad ballast gravel near Jamaica. 

Rensselaer.— Miscellaneous stone for concrete ageregate and road- 
stone was quarried at the Campbell Mountain quarry (Cropseyville) 
of Fitzgerald Bros. Construction Co., Inc. Commercial sand and 
gravel output totaled 237,000 tons, compared with 205,000 tons in 
1959. Material was recovered from seven pits. The clay pit of 
Champlain Brick Co. (Mechanicville) was inactive during the year. 

Richmond.—United States Gypsum Co. calcined gypsum at its New 
Brighton plant for manufacturing finished building products. 

Rockland.—Rockland County ranked second in value of stone pro- 
duced. New York Trap Rock Co. produced limestone at Tompkins 
Cove and quarried basalt at Haverstraw and West Nyack. It was 
the major producer of basalt in the State. Output from these quar- 
ries was marketed as concrete aggregate, roadstone, stone sand, and 
riprap. Most of the company’s output from the Tompkins Cove and 
Haverstraw quarries was shipped by barge to consumers in the metro- 
politan New York area; most of the West Nvack quarry output was 
transported by truck. Suffern Stone Co. (Suffern) also quarried 
basalt for concrete aggregate. 

Sand and gravel output totaled 943,000 tons, a 36-percent increase 
over 1959. Producers were Graney Building Material Corp. (Spar- 
kill), Mt. Ivy Sand & Gravel Co., Inc. (Mt. Ivy), Ramapo Sand & 
Gravel Corp. cope, Ward Pavements, Inc. (Thiells), and Eli- 
nor Allison (Stony Point). Crude gypsum was calcined and proc- 
essed into finished building products at the Stony Point plant of 
United States Gypsum Co. 

St. Tawietioe- The largest iron ore mine in New York in 1960 was 
the Benson open-pit mine near Star Lake in southern St. Lawrence 
County, operated by Jones & Laughlin Steel Corp. This mine was 
active the entire year. Mining was conducted on three benches 
averaging 50 feet high and 700 feet wide. In addition to the ore 
handled, more than 4 million long tons of overburden was removed. 
The concentrate and sinter produced was consumed mostly for pig 
iron and steel. About the middle of the year, Jones & Laughlin began 
building new crushing, screening, and cooling facilities for the sinter 
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lant. The new facilities, being installed by Dravo Corp., Pitts- 

urgh, included a vertical shaft stationary cooler, the first of 1ts type 
in the United States. The capacity of this unit is rated at 3,800 gross 
tons per day. The crusher, cooler, and auxiliary equipment will serve 
the two 6-foot-wide sinter machines already in use. 

Zinc, lead, and silver were recovered from the Balmat mine and 
zinc was recovered from the Edwards mine, operated by St. Joseph 
Lead Co. Both mines were in production the entire year. Safety 
records improved for each mine and were better than the national 
average for underground metal mines in both frequency and severity 
ratios. The Edwards surface operations had completed 5 years with- 
out a lost-time accident. After a long series of tests of mechanical 
flotation machines that indicated savings in power and reagent costs 
and higher zinc recovery, the zinc flotation circuit in the Balmat mill 
was completely converted to this method of treatment and was per- 
forming satisfactorily at yearend. Exploration and development at 
the Edwards mine consisted of 1,883 feet of raising, 3,763 feet of 
drifting, and 6,994 feet of underground diamond drilling. Develop- 
ment at the Balmat mine consisted of 36 feet of shaft sinking, 6,190 
feet of raising, 10,583 feet of drifting, and 28,861 feet of underground 
diamond drilling. Zinc concentrate from both mines was shipped 
to the St. Joseph Lead Co. smelter at Josephtown, Pa., for recovery 
of zinc. Lead concentrate from the Balmat mine and lead residue 
from the Josephtown smelter were shipped to the company Her- 
culaneum (Mo.) smelter for recovery of lead and silver. 

International Talc Co., Inc., mined crude talc from underground 
mines near Balmat and Talcville. Gouverneur Talc Co., Inc., mined 
crude talc from its underground mine at Balmat. Both companies 
operated crushing and grinding plants. Ground talc was sold for a 
variety of uses. Commercial sand and gravel production pee pe 
slightly from 1959. Most of the output was prepared material for 
the construction industry and came from pits near Colton, Fine, 
Gouverneur, Nicholville, Potsdam, and Rossie. 

Barrett Division, Allied Chemical Corp. (Norwood), and McCon- 
ville, Inc. (Ogdensburg), produced limestone used chiefly for con- 
crete aggregate and roadstone. The St. Lawrence County Highway 
Department also quarried limestone for road maintenance and repair. 
Balducci Crushed Stone Co. (Gouverneur) produced marble for 
agstone and concrete aggregate. 

Saratoga.—Commercial sand and gravel output totaled 175,000 tons, 
compared with 186,000 tons in 1959. Output consisted chiefly of proc- 
essed molding sand and was shipped by rail and truck to consumers. 
Ten operations were active during the year. Glens Falls Portland 
Cement Co., Division of The Flintkote Co., quarried limestone at 
Glens Falls for its cement plant in Warren County. Limestone for 
concrete aggregate, riprap, and agstone was produced by Pallette 
Stone Corp. (Saratoga Springs). 

Schenectady.—Output of commercial sand and gravel increased and 
came from operations near Rotterdam, Schenectady and Scotia. The 
material was used principally for structural purposes. 

Schoharie.—North American Cement Co. produced portland and 
masonry cements at its Howes Cave plant. Limestone and shale 
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(mined nearby), gypsum, and iron ore were used as cement raw ma- 
terials, Finished cement was shipped to consumers mainly in New 
York and New England. Output was shipped principally by truck 
in bulk. Other limestone nodes: were Cobleskill Stone Products 
Division, Allied Materials Corp. (Cobleskill), and Masick Soil Con- 
servation Co. and Schoharie Stone Corp., both near Schoharie. Pav- 
ing gravel was produced by the New York State Department of 
Public Works. 

Schuyler.—International Salt Co., Inc., and Watkins Salt Co., Inc., 
both near Watkins Glen, produced evaporated salt mostly by the 
vacuum-pan process. Some of the salt was sold in pressed blocks. 
Output was used chiefly by the chemical industry in New York and 
other northeastern States. Limited quantities were exported to 
Canada and other foreign countries. D. & T. Franzese Bros. pro- 
duced sand and gravel near Watkins Glen. 

Seneca.—F inger Lakes Peat Moss Co., Inc., recovered moss peat 
from bogs near Junius. Output was sold in bulk. Crews of the 
Seneca County Highway Department produced sand for ice control 
and gravel for paving. 

Steuben.—Commercial sand and gravel production was reported 
near Bath, Cohocton, and Corning. Output decreased from 1959. 

Suffolk.—Suffolk County continued to rank first in sand and gravel 
production. Although commercial output (5.6 million tons) de- 
creased 6 percent in quantity, the value increased to $6.7 million 
compared with $6.4 million in 1959. Of 23 active sand and gravel 
producers, 4 produced over 500,000 tons. One of these produced 
over 1l million tons. Ninety percent of the commercial output was 
processed material, compared with 88 percent in 1959. The 
material was shipped to consumers by truck, water, and rail 
transportation. 

Sullivan.—Concrete aggregate and stone sand were produced from 
sandstone quarried by Sullivan Highway Products Co. at its Bridge- 
ville and Kenoza Lake quarries. Sandstone (bluestone) produced 
in the county was shipped to Delaware County for fabrication as 
architectural stone d flagging. Sand and gravel was produced 
near Liberty, Masten Lake, Mongaup Valley, and Summitville. 
The entire county output was shipped to consumers by truck, mainly 
as processed material for building and paving. 

Tioga.—Sand and gravel, mainly for building and paving, was ee 
duced by Central Materials Corp. (Tioga), Herman E. Bunce (Bar- 
re ; el $ C. Ready-Mix Corp. (Owego), and A. O. Swanson 

averly). 

Tompkins.—Cayuga Rock Salt Co., Inc., recovered rock salt from 
an underground mıne near Myers for use mostly in ice removal on 
highways and by the chemical industry, mainly within the State. 
Evaporated salt was produced at the Ludlowville refinery of Inter- 
national Salt Co., Inc. The salt was recovered in vacuum pans; 
some was sold in pressed blocks. Evaporated salt was sold to a wide 
variety of consuming industries, mainly in New York and other 
northeastern States. 

i ug Lakes Stone Co., Inc. produced dimension sandstone 
(mainly architectural) at its University quarry near Dryden. Out- 
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put was used in school construction in Ithaca and bridge construc- 
tion in Niagara Falls. Rumsey-Ithaca Corp. and University Sand 
& Gravel, both near Ithaca, processed sand and gravel, chiefly for 
building purposes. 

Ulster = Hiden Cement Co. Division, Colonial Sard and Stone Co., 
Inc, produced portland cement at its Kingston plant. Limestone 
quarried nearby was the principal cement raw material. Finished 
portland cement was shipped mainly to consumers in New York for 
ready-mixed concrete. Century Mfe. Co. Inc. produced natural 
and masonry cemer.ts from stone quarried nearby. Masonry cement 
was shipped to consumers in New York, New Jersey. Pennsylvania, 
Connecticut, and Rhode Island. Callaran Road Improvement Co. 
produced limestone for concrete aggregate and roadstone at its No. 
3 plant near Esopus. Output was shipped to consumers mainly by 
barge. 

Sand and gravel used mainly as structural and paving material 
was produced by Dutchess Quarry € Supp!y Co., Inc. (Wawarsing). 
Hurley Sand & Gravel Co., Inc. (Hurley). James J. Van Vliet & 
Son, Inc. (Marlboro). and James Ricker, Inc. (Connelly). Ulster 
County was the third largest clav-produeing county. Hutton Co. 
and Star Brick Corp.. both rear Kingston, mined miscellaneous clay 
for manufacturing building brick. 

Warren.—Glens Falls Portland Cement Co., Division of The Flint- 
kote Co., produced portland and masonry cements at its Glens Falls 
plant, mainlv from limestone (cement rock) quarried in Saratoga 
County. Gypsum. sand, and iron ore also were used as cement raw 
materials. Finished cement was shipped to consumers principally 
by truck and in bulk. Limestone was quarried near Glens Falls by 
Jointa Lime Co.. Inc. Warren Aggregates. Inc.. quarried and crushed 
granite near Chestertown for use as asphalt aggregate and stone 
sand, and processed building and paving sand. 

Abrasive garnet was mined and processed at the North Creek plant 
of Barton Mines Corp. The retined garnet was used in manufac- 
turing sandpaper and for grinding and polishing glass and metal 
lapping. The county continued to Jead in the value of gem and min- 
Het mE collected. Crude and finished garnets valued at nearly 
$4,000 were recovered and processed near North Creek. 

Washington.—The New York slate industry continued to be centered 
in Washington County. Production was reported from 11 opera- 
tions and was centered mainly near Granville, Middle Granville, and 
Whitehall. Output was used chiefly as roofing and flagging material. 
The production of ground slate for manufacturing natural and arti- 
ficially colored roofing granules was discontinued when the Central 
Commercial Co. plant closed at the end of 1959. The plant was being 
dismantled. Bank-run gravel was produced from pits near Clemons, 
Fort Ann, and Eagle Bridge. Bank-run sand used for ice control 
was recovered from a pit near Hebron. 

Wayne.—Limestone for concrete agerecate and agstone was quar- 
ried near Sodus by General Crushed Stone Co. Commercial sand 
and gravel was recovered from pits near Galen, Macedon, and Pal- 
myra. The output was mostly bank-run material used for general 
construction work. 
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Westchester.—Lake Street Granite Quarry, Inc. (White Plains), and 
DiRienzo Bros. and Baratta & D'Amato (both near Yonkers) quar- 
ried dimension granite mainly for construction work. Dolomitic 
marble was quarried and crushed at the Thornwood plant of Uni- 
versal Marble Products Corp. The crushed stone was used mainly 
for terrazzo, cast stone, stucco, and agricultural lime. DiRubbo & 
Ellis mined emery at the Kingston mine near Croton. Output was 
used for general abrasive purposes. DeLuca Emery mine produced 
emery from mines near Croton and Peekskill for use as aggregate 
in heavy-duty nonslip floors and pavements. 

Sand and gravel was recovered at five operations, principally near 
Somers and Peekskill. Most of the output was processed material; 
all of the output was shipped to consumers by truck. Humus peat 
was produced near Armonk by Stone Age Humus Corp. A very 
small quantity of beryl, recovered at the Bedford feldspar quarries 
(inactive for many years), was sold through GSA. 

Wyoming.—Morton Salt Co. produced evaporated salt by open-pan 
processes at its Silver Springs plant. Some of the salt was sold in 
pressed blocks. Sawed and dressed architectural sandstone (blue- 
stone) was produced at the Ambluco quarry (Portageville) of Ameri- 
can Bluestone Co. The stone was used in constructing interiors of 
schools in New York City and other buildings in Buffalo. 

Yates.—Road maintenance crews of the town of Jerusalem produced 
sand and gravel. 


The Mineral Industry of North Carolina 


This chapter has been prepared under a cooperativo agreement for collecting mineral data, 
except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, and the 
Geological Survey of North Carolina. 


By James L. Vallely,* Jasper L. Stuckey,* and Mildred E. Rivers * 


e 


INERAL production set a new record for North Carolina in 
1960 of nearly $45 million, exceeding the previous peak year 
of 1954 by $3.8 million and 1959 by $4.2 million. In order 
of value, stone, sand and gravel, copper, feldspar, mica, clays, and 
en were the principal minerals mined. North Carolina was first 
in the Nation in producing feldspar, sheet and scrap mica, olivine, 
and lithium minerals, second in tungsten, and third in tale production. 
Metals accounted for 12 percent of the total value. Output of 
copper increased more than 25 penent tungsten mining was resumed; 
and byproduct lead, gold, and silver were recovered in considerable 
quantities. Lithium production was much lower than in 1959. Stone 
increased in tonnage and value; sand and gravel was up 2 percent 
in tonnage but was little changed in value; and feldspar, mica, talc, 
and pyrophyllite decreased in tonnage and value. 


TABLE 1.—Mineral production in North Carolina! 


Mineral 
Abrasive stones 3................. thousand short Aue 
me NS CUNT HP Oo... 
FeldsDAP-..ocosaceuedasusucesSeceiqeespuaRE RES ME do.... 
Gold recoverable content of ores, e tc.)....troy ounces... 
verable content of ores, etc.) ....troy ounces.. 
A Scie se ee E AE short tons. A AA 
Mica: 
A Bee Cea ep die. thousand short tons.. 
BD66b E cae aezTs eel Ses pounds.. 
Sand and gravel.................. thousand short tons.. 
Silver (recoverable content of ores, etc.)....troy ounces.. 
ijs me TTC thousand short tons.. 
Talc and pyrophyllite........................... d 


0...- 
Value of items that cannot be disclosed: Abrasive stone 
(millstones, 1959), asbestos, copper, feldspar (1959), 
iron ore, kaolin, lithium minerals, olivine, tungsten, 
and values indicated by footnote 6..........-........|--...-..---- 


Total North Carolina. ...........................|- -.......... 


" 1 e as measured by mine shipments, sales, or marketable production (including consumption 
y ucers). 
3 Grinding pebbles and tubemill liners (1959) and millstones (1960). 

3 Less than 1,000 tons. 

* Weight not recorded. 

§ Excludes kaolin; included with “Value of items that cannot be disclosed.” 

$ Figure withheld to avoid disclosing individual company confidential data. 


1 Commodity-Industry analyst, Bureau of Mines, Knoxville, Tenn. 
2 State geologist, North Carolina Geological Survey, Raleigh, N.C. 
3 Statistical assistant, Bureau of Mines, Knoxville, Tenn. 
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tural sandstone was quarried and fabricated near Burke. The sand- 
stone quarried at Malone was used in constructing buildings in 
Pennsylvania, New York, and Massachusetts. 

Fulton.—Commercial output of sand and gravel totaled 62,000 tons, 
compared with 73,000 tons in 1959. Seven producers, mainly near 
Gloversville, Broadalbin, and Johnstown, were active. 

Genesee.—United States Gypsum Co. produced crude and calcined 
gypsum at its Oakfield plant. Limestone used chiefly for concrete 
ageregate and railroad ballast was quarried by General Crushed 
Stone Co. (North Le Roy), Genesee Stone Products Corp. (Stafford), 
and LeRoy Lime and Grished Stone Corp. (Le Roy). Sand and 

vel used chiefly for structural purposes was produced by Frey 
Sand and Gravel Corp. (Alexander), and Batavia Washed Sand & 
Gravel Co., Inc., Western New York Gravel & Concrete Corp., and 
B. R. DeWitt, Inc., all near Batavia. 

Greene.—Greene County continued to lead in value of cement output. 
Alpha Portland Cement Co. (Catskill), Lehigh Portland Cement n. 
id North American Cement Corp. (both near Alsen) produced port- 
land and masonry cements. These companies also quarried limestone 
nearby as the main cement raw material. In addition, North Amer- 
ican Coment Corp. mined clay near its cement plant. a iron 
ore, and shale also were used as cement raw materials. e finished 
cement was shipped mostly to consumers in New York and New 
England. A me quantity was exported. Sandstone was quarried 
and crushed for concrete aggregate and roadstone near Cains by 
Catskill Mountain Stone Co., Inc. Whitehead Bros. Co. produced 
molding sand near Catskill and Coxsackie, and Coxsackie Sand & 
Gravel Co., Inc. (Coxsackie), produced building and paving sand. 

Hamilton.—Sand and gravel was produced by Government-and- 
contractor operations. 

Herkimer.—General Crushed Stone Co. produced limestone for ag- 

gate, agstone, and asphalt filler at its Jordanville quarry. The 
¡Pr quart of Newport Quarries Corp. (Newport) was idle for 


the second consecutive year. Material Sand and Gravel Corp. 
(Gravesville) produced sand and gravel princip; ^ ^ di 
purposes. Quartz crystals were recovered as minc: |! near 
Middleville. 


Jefferson.— Limestone for concrete ag gat: 
and railroad ballast was quarried at Wa: 
Stone Co. The highway departments 
and Hounsfield produced limestone for 
stone. Multi-Color Sandstone Co. qu 
architectural uses at Redwood. Comm: 
totaled 237,000 tons, a 58-percent in 
ducers, mainly near Adams, Bellevill: 
were active. 

Lewis. —Limestone, used chiefly as a 
and crushed by Carbola Chemical C 
highway department of the town of 
limestone for concrete aggregate an 
duction of sand for ice control and . 
near Lowville. 
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Livingston.—Livingston County continued to lead in salt production. 
Output of rock salt from the Retsof underground mine of the Inter- 
national Salt Co. was used mainly in manufacturing chemicals (prin- 
cipally chlorine) and for controlling ice on highways. Rock salt was 
shipped to consumers principally in New York and other northeastern 
States; some was exported to Canada. Sand and gravel, principally 
for building p was recovered from pits near Avon, Conesus, 
Dansville, and ttsville. Limestone for concrete aggregate and 
ai filler was quarried near Rochester by General Crushed Stone 


Madison.—Limestone was quarried by Munnsville Limestone Corp. 
(Munnsville) and Worlock Stone Co., Inc. (Perryville). Sand and 
gravel was produced from pits near Hamilton and Canastota. 

Monroe.— Dolomite Products Co. quarried limestone near Gates and 
Penfield. Output was used for concrete aggregate and agstone. 
Limestone also was quarried by Central Materials Corp. at Brockport. 
Sand and gravel output, by 12 producers, totaled 1.1 million tons 
compared with 850,000 tons in 1959, and was used mainly for building 
and paving material. Fifty-four percent of the county output was 
processed material and the entire output shipped to consumers by 
truck. Ruberoid Co. mined gypsum at Wheatland and shipped it to 
Caledonia for processing into gvpsum building products. 

Montgomery.—Cushing Stone Co., Inc., and Crushed Rock Products, 
Inc., both near Amsterdam, produced limestone for the construction 
industry. St. Johnsville Supply Co., Inc. (St. Johnsville), processed 
sand and gravel, chiefly for building and paving material. 

Nassau.—Although tonnage and value both dropped, Nassau County 
remained second in sand and gravel output. A total of 5.4 million 
tons was produced compared with 5.6 million tons in 1959. Value de- 
creased 4 percent. Output, from eight operations, consisted entirely 
of processed material used mainly for building and paving purposes 
and was shipped to consumers principally by truck and barge. 
Meg Brick Co., Inc. (Farmingdale), mined clay for manufacturing 

ric 

Niagara.— Production of limestone for the Niagara Power project 
totaled 5.5 million tons, compared with 3.2 million tons in 1959. Lime- 
stone, which was dug from a mile-long channel, was crushed at a 
nearby aggregate plant. Output from the crushing plant was used 
chiefly for concrete. Quantities also were used as riprap and as d:ke 
filter material. In addition, limestone was produced by three com- 
mercial producers, Niagara Stone Division, Olsker-MeLain Industries, 
Inc. (Niagara Falls); Frontier Stone Products, Inc., (Lockport) ; 
and Royalton Stone Corp. (Gasport). Gasport Sand & Gravel Co. 
Inc. (Lockport). produced processed sand and gravel used mainly as 
structural material. 

Oneida.— Eastern Rock Products. Inc., produced limestone for aggre- 
rate, agstone, railroad ballast, and riprap at at its Prospect No. 6 and 

Jriskany Falls No. 5 quarries. Commercial sand and grave] output 
taled 326.000 tons, compared with 612.0») tons in 1959. Output 
ne from 10 operations and consisted chiefly of processed material 

building, paving. and molding purposes. Ciinton Metallic Paint 
mined crude red iron oxide pigment (hematite) from its Brim 
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tural sandstone was quarried and fabricated near Burke. The sand- 
stone quarried at Malone was used in constructing buildings in 
Pennsylvania, New York, and Massachusetts. 

Fulton.— Commercial output of sand and gravel totaled 62,000 tons, 
compared with 73,000 tons in 1959. Seven producers, mainly near 
Gloversville, Broadalbin, and Johnstown, were active. 

Genesee.—United States Gypsum Co. produced crude and calcined 
gypsum at its Oakfield plant. Limestone used chiefly for concrete 
aggregate and railroad ballast was quarried by General Crushed 
Stone Co. (North Le Roy), Genesee Stone Products Corp. (Stafford), 
and LeRoy Lime and Crashed Stone Corp. (Le Roy). Sand and 

vel used chiefly for structural purposes was produced by Frey 
Sand and Gravel Corp. (Alexander), and Batavia Washed Sand & 
Gravel Co., Inc., Western New York Gravel & Concrete Corp., and 
B. R. DeWitt, Inc., all near Batavia. 

Greene.—Greene County continued to lead in value of cement output. 
Alpha Portland Cement Co. (Catskill), Lehigh Portland Cement Co., 
and North American Cement Corp. (both near Alsen) produced port- 
land and masonry cements. These companies also quarried limestone 
nearby as the main cement raw material. In addition, North Amer- 
ican Cement Corp. mined clay near its cement plant. G pes iron 
ore, and shale also were used as cement raw materials. T e finished 
cement was shipped mostly to consumers in New York and New 
England. A small quantity was exported. Sandstone was quarried 
and crushed for concrete aggregate and roadstone near Cairo by 
Catskill Mountain Stone Co., Inc. Whitehead Bros. Co. produced 
molding sand near Catskil and Coxsackie, and Coxsackie Sand & 
Gravel Co., Inc. (Coxsackie), produced building and paving sand. 

Hamilton.—Sand and gravel was produced by Government-and- 
contractor operations. 

Herkimer.—General Crushed Stone Co. produced limestone for ag- 

egate, agstone, and asphalt filler at its Jordanville quarry. The 

imestone quarry of Newport Quarries Corp. (Newport) was idle for 
the second consecutive year. Material Sand and Gravel Corp. 
(Gravesville) produced sand and gravel principally for building 
purposes. Quartz crystals were recovered as mineral specimens near 
so z : 

efferson.—Limestone for concrete agston halt filler 
and railroad ballast was quarried at Un Do oen Crushed 
Stone Co. The highway departments of the towns of Cape Vincent 
and Hounsfield produced limestone for concrete aggregate and road- 
stone. Multi-Color Sandstone Co. quarried stone for flagging and 
architectural uses at Redwood. Commercial output of sand and gravel 
totaled 237,000 tons, a 58-percent increase over 1959. Seven pro- 
ducers, mainly near Adams, Belleville, Gouverneur, and Watertown, 
were active. 

Lewis.—Limestone, used chiefly as an industrial filler, was quarried 
and crushed by Carbola Chemical Co., Inc. (Natural Bridge). The 
highway department of the town of Lowville quarried and crushed 
limestone for concrete aggregate and roadstone. Commercial pro- 
duction of sand for ice control and gravel for paving was reported 
near Lowville. 
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Livingston.—Livingston County continued to lead in salt production. 
Output of rock salt from the Retsof underground mine of the Inter- 
national Salt Co. was used mainly in manufacturing chemicals (prin- 
cipally chlorine) and for controllin ice on highways. Rock salt was 
shipped to consumers principally in New York and other northeastern 
States; some was exported to Canada. Sand and gravel, principally 
for building purposes, was recovered from pits near Avon, Conesus, 
Dansville, and Scottsville. Limestone for concrete aggregate and 
D filler was quarried near Rochester by General Crushed Stone 


Madison.—Limestone was quarried by Munnsville Limestone Corp. 
(Munnsville) and Worlock Stone Co., Inc. (Perryville). Sand and 
gravel was produced from pits near Hamilton and Canastota. 

Monroe.—Dolomite Products Co. quarried limestone near Gates and 
Penfield. Output was used for concrete aggregate and agstone. 
Limestone also was quarried by Central Materials Corp. at Brockport. 
Sand and gravel output, by 12 producers, totaled 1.1 million tons 
compared with 850,000 tons 1n 1959, and was used mainly for building 
and paving material. Fifty-four percent of the county output was 
processed material and the entire output shipped to consumers by 
truck. Ruberoid Co. mined gypsum at Wheatland and shipped it to 
Caledonia for processing into gypsum building products. 

Montgomery.—Cushing Stone Co. Inc., and Crushed Rock Products, 
Inc., both near Amsterdam, produced limestone for the construction 
industry. St. Johnsville Supply Co., Inc. (St. J o , processed 
sand and gravel, chiefly for building and paving material. 

Nassau.—A Ithough tonnage and value both dropped, Nassau County 
remained second in sand and gravel output. A total of 5.4 million 
tons was produced compared with 5.6 million tons in 1959. Value de- 
creased 4 percent. Output, from eight operations, consisted entirely 
of denis material used mainly for building and paving purposes 
and was ship to consumers pM by truck and barge. 
3 ca Brick Co., Inc. (Farmingdale), mined clay for manufacturing 

ric 

Niagara.— Production of limestone for the Niagara Power project 
totaled 5.5 million tons, compared with 3.2 million tonsin 1959. Lime- 
stone, which was dug from a mile-long channel, was crushed at a 
nearby aggregate plant. Output from the crushing plant was used 
chiefly for concrete. Quantities also were used as riprap and as dike 
filter material. In addition, limestone was produced by three com- 
mercial producers, Niagara Stone Division, Olsker-McLain Industries, 
Inc. (Niagara Falls); Frontier Stone Products, Inc., (Lockport) ; 
and Royalton Stone Corp. (Gasport). Gasport Sand & Gravel Co., 
Inc. (Lockport), precise processed sand and gravel used mainly as 
structural material. 

Oneida.—Eastern Rock Products, Inc., produced limestone for aggre- 

te, agstone, railroad ballast, and riprap at at its Prospect No. 6 and 
Oriskany Falls No. 5 quarries. Commercial sand and gravel output 
totaled 596,000 tons, compared with 643,000 tons in 1959. Output 
came from 10 operations and consisted chiefly of processed material 
for building, paving, and molding purposes. Clinton Metallic Paint 
Co. mined crude red iron oxide pigment (hematite) from its Brim 
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tural sandstone was quarried and fabricated near Burke. The sand- 
stone quarried at Malone was used in constructing buildings in 
Pennsylvania, New York, and Massachusetts. 

Fulton. —Commercial output of sand and gravel totaled 62,000 tons, 
compared with 73,000 tons in 1959. Seven producers, mainly near 
Gloversville, Broadalbin, and Johnstown, were active. 

Genesee.—United States Gypsum Co. produced crude and calcined 
gypsum at its Oakfield plant. Limestone used chiefly for concrete 
aggregate and railroad ballast was quarried by General Crushed 
Stone Co. (North Le Roy), Genesee Stone Products Corp. (Stafford), 
and LeRoy Lime and Crushed Stone Corp. (Le Roy). Sand and 
em used chiefly for structural purposes was produced Y Frey 

and and Gravel Corp. (Alexander), and Batavia Washed Sand & 
Gravel Co., Inc., Western New York Gravel & Concrete Corp., and 
B. R. De Witt, Inc., all near Batavia. 

Greene.—Greene County continued to lead in value of cement output. 
Alpha Portland Cement Co. (Catskill), Lehigh Portland Cement Co., 
and North American Cement Corp. (both near Alsen) produced port- 
land and masonry cements. These companies also quarried limestone 
nearby as the main cement raw material. In addition, North Amer- 
ican Cement Corp. mined clay near its cement plant. Gypsum, iron 
ure, and shale also were used as cement raw materials. The finished 
cement was ship mostly to consumers in New York and New 
England. A small quantity was exported. Sandstone was quarried 
and crushed for concrete aggregate and roadstone near Cairo by 
Catskill Mountain Stone Co., Inc. Whitehead Bros, Co. produced 
molding sand near Catskill and Coxsackie, and Coxsackie Sand & 
Gravel Co., Inc. (Coxsackie), produced building and paving sand. 

Hamilton.—Sand and gravel was produced by Government-and- 
contractor operations. 

Herkimer.—General Crushed Stone Co. produced limestone for ag- 
pregate, agstone, and asphalt filler at its Jordanville quarry. The 

imestone quarry of Newport Quarries Corp. (Newport) was idle for 
the second consecutive year. Material Sand and Gravel Corp. 
(Gravesville) produced sand and gravel principally for building 
purposes. Quartz crystals were recovered as mineral specimens near 
io eg " , 
erson.—Limestone for concrete a te, agston halt filler 
and railroad ballast was quarried at ateta Ly Gener Crushed 
Stone Co. The highway departments of the towns of Cape Vincent 
and Hounsfield produced limestone for concrete aggregate and road- 
stone. Multi-Color Sandstone Co. quarried stone for flagging and 
architectural uses at Redwood. Commercial output of sand and gravel 
totaled 237,000 tons, a 58-percent increase over 1959. Seven pro- 
ducers, mainly near Adams, Belleville, Gouverneur, and Watertown, 
were active. 

Lewis.— Limestone, used chiefly as an industrial filler, was quarried 
and crushed by Carbola Chemical Co., Inc. (Natural Bridge). The 
highway department of the town of Lowville quarried and crushed 
limestone for concrete aggregate and roadstone. Commercial pro- 
duction of sand for ice contro] and gravel for paving was reported 
near Lowville. 
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Livingston.—Livingston County continued to lead in salt production. 
Output of rock salt rom the Retsof underground mine of the Inter- 
national Salt Co. was used mainly in manufacturing chemicals (prin- 
cipally chlorine) and for controlling ice on highways. Rock salt was 
shipped to consumers principally in New York and other northeastern 
States; some was exported to Canada. Sand and gravel, principally 
for building purposes, was recovered from pits near Avon, Conesus, 
Dansville, and Scottsville. Limestone for concrete aggregate and 
Erud filler was quarried near Rochester by General Crushed Stone 


Madison.—Limestone was quarried by Munnsville Limestone Corp. 
(Munnsville) and Worlock Stone Co., Inc. er). Sand and 
gravel was pond from pits near Hamilton and Canastota. 

Monroe.— Dolomite Products Co. quarried limestone near Gates and 
Penfield. Output was used for concrete aggregate and agstone. 
Limestone also was quarried by Central Materials Corp. at Brockport. 
Sand and gravel output, by 12 producers, totaled 1.1 million tons 
compared with 850,000 tons 1n 1959, and was used mainly for building 
and paving material. Fifty-four percent of the county output was 

rocessed material and the entire output shipped to consumers by 
truck. Ruberoid Co. mined gypsum at Wheatland and shipped it to 
Caledonia for processing into gypsum building products. 

Montgomery.—Cushing Stone Co. Inc., and Crushed Rock Products, 
Inc., both near Amsterdam, produced limestone for the construction 
industry. St. Johnsville Supply Co., Inc. (St. J do processed 
sand and gravel, chiefly for building and paving material. 

Nassau —A Ithough tonnage and value both dropped, Nassau County 
remained second in sand and gravel output. A total of 5.4 million 
tons was produced compared with 5.6 million tons in 1959. Value de- 
creased 4 percent. Output, from eight operations, consisted entirely 
of qe material used mainly for building and paving purposes 
and was ship to consumers principally by truck id barge. 
" ox Brick Co., Inc. (Farmingdale), mined clay for manufacturing 

ric 

Niagara.— Production of limestone for the Niagara Power project 
totaled 5.5 million tons, compared with 3.2 million tonsin 1959. Lime- 
stone, which was dug from a mile-long channel, was crushed at a 
nearby aggregate plant. Output from the crushing plant was used 
chiefly for concrete. Quantities also were used as riprap and as dike 
filler material. In addition, limestone was produced by three com- 
mercial producers, Niagara Stone Division, Olsker-McLain Industries, 
Inc. (Niagara Falls); Frontier Stone Products, Inc., (Lockport) ; 
and Royalton Stone Corp. (Gasport). Gasport Sand & Gravel Co., 
Inc. (Lockport), proces processed sand and gravel used mainly as 
structural material. 

Oneida.— Eastern Rock Products, Inc., produced limestone for aggre- 

te, agstone, railroad ballast, and riprap at at its Prospect No. 6 and 
Oriskany Falls No. 5 quarries. Commercial sand and gravel output 
totaled 596,000 tons, compared with 643,000 tons in 1959. Output 
came from 10 operations and consisted chiefly of processed material 
for building, paving, and molding purposes. Clinton Metallic Paint 
Co. mined crude red iron oxide pigment (hematite) from its Brim 
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field underground mine near Clinton. Output increased in 1960 and 
was consumed in making red paints. Mining was by longwall (long- 
face) methods, with entry by vertical shatts. Dynamite was used 
as the blasting agent. Specimens of hematite were obtained by a 
mineral collector near Clinton. The Utica plant of Zonolite Co. con- 
tinued to be the only plant exfoliating vermiculite in the State. 
Crude material shipped from company-owned mines in Montana and 
South Carolina was processed at the plant. 

Onondaga.— Onondaga County ranked second in value of production 
of commercial limestone. Limestone for highway construction and 
maintenance was produced at the Jamesville quarry of General 
Crushed Stone Co. Solvay Process Division, Allied Chemical Corp., 
quarried limestone at Jamesville for use mainly in manufacturing 
quicklime for producing alkalies. Some was used as concrete aggre- 
gate, agstone, and railroad ballast. In addition, the company op- 
erated wells at Tully and a plant in Syracuse for producing eva 
rated salt and brine. The brine was used with the line in manufac- 
turing soda ash. The evaporated salt, produced in vacuum pans, was 
used mainly for manufacturing chemicals. Portland and masonry 
cements were produced at Jamesville by Alpha Portland Cement Co. 
The company mined shale nearby for use as a cement raw material. 
Other raw materials included limestone (cement rock), sand, gypsum, 
and iron ore. The entire output of portland and masonry cements 
was shipped to consumers within the State, chiefly by truck in bulk. 

Commercial production of sand and gravel totaled 856,000 tons, 
compared with 824,000 in 1959. Sixty-six percent of the output was 
proa material, used chiefly for structural and paving material. 

welve operations were active, compared with nine in 1959. 

Onondaga Brick Corp. (Warners) produced lightweight aggregate 
by the sintering process from shale mined nearby. Red clay for man- 
ufacturing pottery and flowerpots was mined near Camillus by Syra- 
cuse Pottery Co., Inc. The Cicero clay pit of Syracuse Brick Corp. 
was idle during the year. Minerals Processing Corp. (Syracuse) ex- 
penoeu perlite shipped from Colorado and Utah. The expanded per- 
ite was used principally for soil conditioning and as a plaster and 
concrete aggregate. 

Ontario.—General Crushed Stone Co. produced limestone for high- 
way and railroad construction and maintenance at Geneva. Commer- 
cial output of sand and gravel totaled 369,000 tons, a 44-percent in- 
crease over 1959. Production was centered near Clifton Springs, 
Geneva, Manchester, Oaks Corners, Phelps, and Victor. 

Orange.—Commercial sand and gravel output was reported from 
nine operations and totaled 647,000 tons, a 6-percent decrease below 
1959. Ninety-seven percent of the county output was processed. 
Sand and gravel was used principally for structural and paving pur- 

ses. Jova Brick Works mined clay near Roseton for manufacturing 

uilding brick. Limestone for concrete aggregate and roadstone was 
quarried by Dutchess Quarry & Supply Co. Inc. (Goshen). Reed- 
sedge peat was recovered from a bog near Tuxedo by Sterling Forest 
Peat Co., Inc. The output was sold in packages and in bulk. 

Orleans.—Limestone for concrete aggregate and roadstone was pro- 
duced at Clarendon by Clarendon Stone Co., Inc. Sand and gravel 
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production by commercial operations increased 14 percent and con- 
sisted chiefly of bank-run material. Production was centered near 
Albion, Barre, Medina, and Shelby. 

Oswego.—Commercial sand and gravel was recovered from pits near 
Lacona and Oswego. Molding sand was produced near Pulaski. 

Otsego.— Limestone for concrete aggregate and roadstone was quar- 
ried at Richfield Springs by Barrett Division, Allied Chemical Corp. 
Sandstone (bluestone) for construction and architectural uses was 

uarried near Oneonta. Sand and gravel was produced by Seward 
ravel Co. (Milford) and Unadilla Concrete Products Co. 
(Unadilla). 

Putnam.—Patterson Mineral Corp. (Patterson) quarried limestone 
for mineral filler and agstone. Sand and gravel was produced by 
Leemac Sand & Stone Corp. ere) and Harlem Valley 
Crusher Co., Inc. (Patterson). Specimens of magnetite were gath- 
ered by an amateur gem collector near Brewsters. 

Queens.—The Long Island Railroad Co. produced engine sand and 
railroad ballast gravel near Jamaica. 

Rensselaer.—Miscellaneous stone for concrete aggregate and road- 
stone was quarried at the Campbell Mountain quarry (Cropseyville) 
of Fitzgerald Bros. Construction Co., Inc. Commercial sand and 
gravel output totaled 237,000 tons, compared with 205,000 tons in 
1959. Material was recovered from seven pits. The clay pit of 
Champlain Brick Co. (Mechanicville) was inactive during the year. 

Richmond.—United States Gypsum Co. calcined gypsum at its New 
Brighton plant for manufacturing finished building products. 

Rockland.— Rockland County ranked second in value of stone pro- 
duced. New York Trap Rock Co. produced limestone at Tompki 
Cove and quarried basalt at Haverstraw and West Nyack. It was 
the major producer of basalt in the State. Output from these quar- 
ries was marketed as concrete aggregate, roadstone, stone sand, and 
riprap. Most of the company’s output from the Tompkins Cove and 
Haverstraw quarries was shipped by barge to consumers in the metro- 
politan New York area; most of the West Nvack quarry output was 
transported by truck. Suffern Stone Co. (Suffern) also quarried 
basalt for concrete aggregate. 

Sand and gravel output totaled 943,000 tons, a 36-percent increase 
over 1959. Producers were Graney Building Material Corp. (Spar- 
kill), Mt. Ivy Sand & Gravel Co., Inc. (Mt. Ivy), Ramapo Sand & 
Gravel Corp. UD Ward Pavements, Inc. (Thiells), and Eli- 
nor Allison (Stony Point). Crude gypsum was calcined and proc- 
essed into finished building products at the Stony Point plant of 
United States Gypsum Co 

St. Lawrence.— The largest iron ore mine in New York in 1960 was 
the Benson open-pit mine near Star Lake in southern St. Lawrence 
County, operated by Jones & Laughlin Steel Corp. This mine was 
active the entire year. Mining was conducted on three benches 
averaging 50 feet high and 700 feet wide. In addition to the ore 
handled, more than 4 million long tons of overburden was removed. 
The concentrate and sinter produced was consumed mostly for pig 
iron and steel. About the middle of the year, Jones & Laughlin began 
building new crushing, screening, and cooling facilities for the sinter 
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lant. The new facilities, being installed by Dravo Corp., Pitts- 

urgh, included a vertical shaft stationary cooler, the first of 1ts type 
in the United States. The capacity of this unit is rated at 3,800 gross 
tons per day. The crusher, cooler, and auxiliary equipment will serve 
the two 6-foot-wide sinter machines already in use. 

Zinc, lead, and silver were recovered from the Balmat mine and 
zinc was recovered from the Edwards mine, operated by St. Joseph 
Lead Co. Both mines were in production the entire year. Safety 
records improved for each mine and were better than the national 
average for underground metal mines in both frequency and severity 
ratios. The Edwards surface operations had completed 5 years with- 
out a lost-time accident. After a long series of tests of mechanical 
flotation machines that indicated savings in power and reagent costs 
and higher zinc recovery, the zinc flotation circuit in the Balmat mill 
was completely converted to this method of treatment and was per- 
forming satisfactorily at yearend. Exploration and development at 
the Edwards mine consisted of 1,883 feet of raising, 3,763 feet of 
drifting, and 6,994 feet of underground diamond drilling. Develop- 
ment at the Balmat mine consisted of 36 feet of shaft sinking, 6,190 
feet of raising, 10,583 feet of drifting, and 28,861 feet of underground 
diamond drilling. Zinc concentrate from both mines was shipped 
to the St. Joseph Lead Co. smelter at Josephtown, Pa., for recovery 
of zinc. Lead concentrate from the Balmat mine and lead residue 
from the Josephtown smelter were Rd ie to the company Her- 
culaneum e smelter for recovery of lead and silver. 

International Tale Co., Inc., mined crude talc from underground 
mines near Balmat and Talcville. Gouverneur Talc Co., Inc., mined 
crude talc from its underground mine at Balmat. Both companies 
operated crushing and grinding plants. Ground talc was sold for a 
variety of uses. Commercial sand and gravel production OECD 
slightly from 1959. Most of the output was prepared material for 
the construction industry and came from pits near Colton, Fine, 
Gouverneur, Nicholville, Potsdam, and Rossie. 

Barrett Division, Allied Chemical Corp. (Norwood), and McCon- 
ville, Inc. (Ogdensburg), produced limestone used chiefly for con- 
crete aggregate and roadstone. The St. Lawrence County Highway 
Department also quarried limestone for road maintenance and repair. 
Balducci Crushed Stone Co. (Gouverneur) produced marble for 
agstone and concrete aggregate. 

Saratoga.—Commercial sand and gravel output totaled 175,000 tons, 
compared with 186,000 tons in 1959. Output consisted chiefly of proc- 
essed molding sand and was shipped by rail and truck to consumers. 
Ten operations were active during the year. Glens Falls Portland 
Cement Co., Division of The Flintkote Co., quarried limestone at 
Glens Falls for its cement plant in Warren County. Limestone for 
concrete aggregate, riprap, and agstone was produced by Pallette 
Stone Corp. (Saratoga Springs). 

Schenectady.—Output of commercial sand and gravel increased and 
came from operations near Rotterdam, Schenectady and Scotia. The 
material was used principally for structural purposes. 

Schoharie.—North American Cement Co. produced portland and 
masonry cements at its Howes Cave plant. Limestone and shale 
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(mined nearby), gypsum, and iron ore were used as cement raw ma- 
terials. Finished cement was shipped to consumers mainly in New 
York and New England. Output was shipped principally by truck 
in bulk. Other limestone producers were Cobleskill Stone Products 
Division, Allied Materials Corp. (Cobleskill), and Masick Soil Con- 
servation Co. and Schoharie Stone Corp., both near Schoharie. Pav- 
ing gravel was produced by the New York State Department of 
Public Works. 

Schuyler.—International Salt Co., Inc., and Watkins Salt Co., Inc., 
both near Watkins Glen, produced evaporated salt mostly by the 
vacuum-pan process. Some of the salt was sold in pressed blocks. 
Output was used chiefly by the chemical industry in New York and 
other northeastern States. Limited quantities were exported to 
Canada and other foreign countries. b. & T. Franzese Dros. pro- 
duced sand and gravel near Watkins Glen. 

Seneca.—Finger Lakes Peat Moss Co., Inc., recovered moss peat 
from bogs near Junius. Output was sold in bulk. Crews of the 
Seneca County Highway Department produced sand for ice control 
and gravel for paving. 

Steuben.—Commercial sand and gravel production was reported 
near Bath, Cohocton, and Corning. Output decreased from 1959. 

Suffolk.—Suffolk County continued to rank first in sand and gravel 
production. Although commercial output (5.6 million tons) de- 
creased 6 percent in quantity, the value increased to $6.7 million, 
compared with $6.4 million in 1959. Of 23 active sand and gravel 
producers, 4 produced over 500,000 tons. One of these produced 
over 1 million tons. Ninety percent of the commercial output was 
processed material, compared with 88 percent in 1959. The 
material was shipped to consumers by truck, water, and rail 
transportation. 

Sullivan.—Concrete aggregate and stone sand were produced from 
sandstone quarried by Sullivan Highway Products Co. at its Bridge- 
ville and Kenoza Lake quarries. Sandstone (bluestone) produced 
in the county was shipped to Delaware County for fabrication as 
architectural stone and flagging. Sand and gravel was produced 
near Liberty, Masten Lake, Mongaup Valley, and Summitville. 
The entire county output was shipped to consumers by truck, mainly 
as processed material for building and paving. 

Tioga.—Sand and gravel, mainly for building and paving, was ag 
duced by Central Materials Corp. (Tioga), Herman E. Bunce (Bar- 
m : el $ C. Ready-Mix Corp. (Owego), and A. O. Swanson 

averly). 

Tompkins —Cayuga Rock Salt Co., Inc., recovered rock salt from 
an underground mine near Myers for use mostly in ice removal on 
highways and by the chemical industry, mainly within the State. 
Evaporated salt was produced at the Ludlowville refinery of Inter- 
national Salt Co., Inc. The salt was recovered in vacuum pans; 
some was sold in pressed blocks. Evaporated salt was sold to a wide 
variety of consuming industries, mainly in New York and other 
northeastern States. 

Finger Lakes Stone Co., Inc., produced dimension sandstone 
(mainly architectural) at its University quarry near Dryden. Out- 
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put was used in school construction in Ithaca and bridge construc- 
tion in Niagara Falls. Rumsey-Ithaca Corp. and University Sand 
& Gravel, both near Ithaca, processed sand and gravel, chiefly for 
building purposes. 

Ulster.— Hudson Cement Co. Division, Colonial Sand and Stone Co., 
Inc., produced portland cement at its Kingston plant. Limestone 
quarried nearby was the principal cement raw material. Finished 
portland cement was shipped mainly to consumers in New York for 
ready-mixed concrete. Century Mfg. Co., Inc., produced natural 
and masonry cements from stone quarried nearby. Masonry cement 
was shipped to consumers in New York, New Jersey, Pennsylvania, 
Connecticut, and Rhode Island. Callanan Road Improvement Co. 
produced limestone for concrete aggregate and roadstone at its No. 
plant near Esopus. Output was shipped to consumers mainly by 

arge. 

and and gravel used mainly as structural and paving material 
was produced by Dutchess Quarry & Supply Co., Inc. (Wawarsing), 
Hurley Sand & Gravel Co., Inc. (Hurley), James J. Van Vliet & 
Son, Inc. (Marlboro), and James Ricker, Inc. (Connelly). Ulster 
County was the third largest clay-producing county. Hutton Co. 
and Star Brick Corp., both near Kingston, mined miscellaneous clay 
for manufacturing building brick. 

Warren.—Glens Falls Portland Cement Co., Division of The Flint- 
kote Co., produced portland and masonry cements at its Glens Falls 
plant, mainly from limestone (cement rock) quarried in Saratoga 
County. Gypsum, sand, and iron ore also were used as cement raw 
materials. Finished cement was shipped to consumers principally 
by truck and in bulk. Limestone was quarried near Glens Falls by 
om Lime Co., Inc. Warren Aggregates, Inc., quarried and crushed 
granite near Chestertown for use as asphalt aggregate and stone 
sand, and processed building and paving sand. 

Abrasive garnet was mined and processed at the North Creek plant 
of Barton Mines Corp. The refined garnet was used in manufac- 
turing sandpaper and for grinding and polishing glass and metal 
lapping. The county continued to lead in the value of gem and min- 
eral specimens collected. Crude and finished garnets v: ]ued at nearly 
$4,000 were recovered and processed near North Creek. 

Washington.—The New York slate industry continued to be centered 
in Washington County. Production was reported from 11 opera- 
tions and was centered mainly near Granville, Middle Granville, and 
Whitehall. Output was used chiefly as roofing and flagging material. 
The production of ground slate for manufacturing natural and arti- 
ficially colored roofing granules was discontinued when the Central 
Commercial Co. plant closed at the end of 1959. The plant was being 
dismantled. Bank-run gravel was produced from pits near Clemons, 
Fort Ann, and Eagle Bridge. Dank-run sand used for ice control 
was recovered from a pit near Hebron. 

Wayne.—Limestone for concrete aggregate and p m was quar- 
ried near Sodus by General Crushed Stone Co. mmercial sand 
and gravel was recovered from pits near Galen, Macedon, and Pal- 
myra. The output was mostly bank-run material used for general 
construction work. 
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Westchester.—Lake Street Granite Quarry, Inc. (White Plains), and 
DiRienzo Bros. and Baratta & D'Amato (both near Yonkers) quar- 
ried dimension granite mainly for construction work. Dolomitic 
marble was quarried and crushed at the Thornwood plant of Uni- 
versal Marble Products Corp. The crushed stone was used mainl 
for terrazzo, cast stone, stucco, and agricultural lime. DiRubbo $ 
Ellis mined emery at the Kingston mine near Croton. Output was 
used for general abrasive purposes. DeLuca Emery mine produced 
emery from mines near Croton and Peekskill for use as aggregate 
in heavy-duty nonslip floors and pavements. 

Sand and gravel was recovered at five operations, principally near 
Somers and Peekskill. Most of the output was processed material; 
all of the output was shipped to consumers by truck. Humus peat 
was produced near Armonk by Stone Age Humus Corp. A very 
small quantity of beryl, recovered at the Bedford feldspar quarries 
(inactive for many years), was sold through GSA. 

Wyoming.—Morton Salt Co. produced evaporated salt by open-pan 
processes at its Silver Springs plant. Some of the salt was ald in 
pressed blocks. Sawed and dressed architectural sandstone (blue- 
stone) was produced at the Ambluco quarry (Portageville) of Ameri- 
can Bluestone Co. The stone was used in constructing interiors of 
schools in New York City and other buildings in Buffalo. 

Yates.—Road maintenance crews of the town of Jerusalem produced 
sand and gravel. 
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The Mineral Industry of North Carolina 
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excep? mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, and the 
Geological Survey of North Carolina. 
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INERAL production set & new record for North Carolina in 
1960 of nearly $45 million, exceeding the previous peak year 
of 1954 by $3.3 million and 1959 by $4.2 million. In order 
of value, stone, sand and gravel, copper, feldspar, mica, clays, and 
Tung en were the principal minerals mined. North Carolina was first 
in the Nation in producing feldspar, sheet and scrap mica, olivine, 
and lithium minerals, second in tungsten, and third in talc production. 

Metals accounted for 129 percent of the total value. Output of 
copper increased more than 25 percent; tungsten mining was resumed ; 
and byproduct lead, gold, and: silver were recovered in considerable 
quantities. Lithium production was much lower than in 1959. Stone 
increased in tonnage and value; sand and gravel was up 2 percent 
in tonnage but was little changed in value; and feldspar, mica, talc, 
and pyrophyllite decreased in tonnage and value. 


TABLE 1.—Mineral production in North Carolina’ 


Mineral 
Abrasive stones ?................. thousand short tons.. $2 
CIB YS osc sce REED do.... , 548 
y AAA A cs do.... 781 
(em stones... uoces vase E mE dE ELS 4 
Gold (recoverable content of ores, etc.)....troy Ounces... 965 64 
ee A A UA LE EE short tons. .].........-..|.--.....-..- 99 
ca: 

BOTAD. A thousand short tons. . 48 1,100 
ht A CP pounds.. 505, 623 1, 411 
Sand and gravel.................. thousand short tons..- 8, 580 7, 453 
Silver (recoverable content of ores, etc.)....troy ounces.. 16, 319 192 
JO RA uch ce roiun thousand short tons... 12, 859 23, 296 
Tale and pyrophyliite..................----..--- do.... 127 549 

Value of items that cannot be disclosed: Abrasive stone 

(millstones, 1959), asbestos, copper, feldspar (1959), 

fron ore, kaolin, lithium minerals, olivine, tungsten, 
and values indicated by footnote 6...................|............] 42802 |............ 6, 469 
Total North Carolina. -.....-.....................|------------| 40,789 |...........- 44, 968 


1 Production as measured by mine shipments, sales, or marketable production (including consumption 


rinding pebbles and tubemill liners (1959) and millstones (1900). 
Less than 1,000 tons. 
* Weight not recorded. 
$ Excludes kaolin; included with * Value of items that cannot be disclosed.” 
* Figure withheld to avoid disclosing individual company confidential data. 


by Aes pat 
3 
3 


1 Commodity-industry analyst, Bureau of Mines, Knoxville, Tenn. 
2 State geologist, North Carolina Geological Survey, Raleigh, N.C. 
8 Statistical assistant, Bureau of Mines, Knoxville, Tenn. 
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FIGURE 1.—Value of stone, sand and gravel, mica, feldspar, clays, and total 
value of mineral production in North Carolina, 1936-60. 


1956 1958 1960 


Employment and Injuries.—Table 2 figures, except for quarries and 
mills, and sand and gravel mines, are not comparable for 1959 and 
1960, as certain smelters and manufacturing operations are not in- 
cluded in 1960. Although there were 86 active quarries and mills 
compared with 74 in 1959, the total man-hours worked varied only 
slightly from the previous year. Sand and gravel mines totaled 115, 
6 less than in 1959, but man-hours decreased 16 percent. Closing of 
many small mica mines accounted in a large measure for the decrease 
in man-hours worked in nonmetal mines. 

suey experience was lower than in 1959; only 2 fatalities were 
recorded in 1960, compared with 3 in 1959; nonfatal injuries totaled 
336 against 402. Injuries per million man-hours showed improvement 
in & categories except sand and gravel mines where injuries per 
million man-hours increased from 14 in 1959 to 23 in 1960. 

Trends and Developments.—Considerable activity in mining explora- 
tion was noted during the year. Tennessee Copper Co. began recondi- 
tioning the shaft of the old Silver Hill lead-zinc mine near Lexington 
preparatory to carang the mine; the Whitney Reduction Co., a 
new corporation, began the reopening of the old Whitney mine near 
Gold Hill in Cabarrus County in search of sulfide ores. Explora- 
tion and development in metal mines included: 721 feet of shaft 
sinking, 3,771 feet of raising, 5,151 feet of drifting and crosscutting, 
and 11,788 feet of diamond drilling. 

Exploration drilling was underway in Beaufort County to mine 

hosphate rock hydraulically. Water was pumped underground 
through pipes in an attempt to force the phosphate to the surface 
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TABLE 2.—Employment and injuries in the mineral industries 


Men Injun 
Active 
Year and Industry operations Won per minion 
1959: 

Nonmetal mines..... 291 3, 719 25 
Quarries and mills... 74 2, 026 39 
Sand and gravel 

WINGS AAA 121 817 14 
Metal mines 1........ 5 936 28 

TON AA 491 7, 498 28 

960: 3 er eee eG 

Nonmetal mines... .. 200 2, 432 23 
Quarries and mills... 86 2, 080 20 
Sand and gravel 

mines.............- 115 689 23 
Metal mínes........- 6 559 1,100, 877 89 

Totali. eere ---- 407 5, 760 11, 049, 063 81 


1 Includes aluminum smelters. 
? Preliminary figures. 


through other pipes. Phosphate beds are 30 to 40 feet thick and as 
deep as 150 feet below the surface. 

e North Carolina Board of Conservation and Development 
granted a 25-year lease on State-owned lands in the southeastern part 
of the State to Roderick A. Stamey who planned to drill 40 oil 
test wells in the area. 

Ideal Cement Co. announced plans to construct a 1.5-million-bar- 
rel-per-year cement plant at Wilmington on the Cape Fear River 
the State’s first cement plant. Florida Steel Corp. announced it would 
build a $3.3 million steel plant near Charlotte; furnace and rolling 
mill were to have a capacity of 50,000 tons of rolled sheet per year. 

Triangle Brick Co. put into operation its new pant near Durham; 
Boren Clay Products was building a new $1 million brick plant at 
Pleasant Gerden; Cunningham Brick Co., Thomasville, planned & 
$1.3 million expansion program; and Cherokee Brick planned to in- 
crease the capacity of its Moncure plant by adding a new tunnel kiln. 

Legislation and Government Programs.—The Government Mica Pur- 
chasing Depot under the General Services Administration (GSA) at 
Spruce Pine operated throughout the year. No Office of Mineral 
Exploration (OME) contracts were in force in 1960. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Abrasive Stones.—Millstones were produced in Rowan County; no 
grinding pebbles or tubemill liners were reported in 1960. 

Asbestos.—Powhatan Mining Co. mined amphibole asbestos in Tran- 
arena and Yancey Counties. Production was considerably higher 
than in 1959. 

Clays.—Production of kaolin increased 6 percent in tonnage, but 
decreased 5 percent in value; however, miscellaneous clay decreased 
2 percent in tonnage and increased 2 percent in value. Harris Clay 
Co., in Avery County, was the only kaolin producer. Miscellaneous 
clay was mined by 28 companies from 32 pits in 20 counties for manu- 
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facturing lightweight aggregate, brick, tile, and other clay products. 
Principa pee were: Borden Brick & Tile Co., Boren Clay 
Products Co., Mount Gilead Brick Co., Pine Hall Brick & Pipe Co., 
Carolina Tuff-Lite Cor ., And Southern Lightweight Aggregate Corp. 

Feldspar.—Crude feldspar production, including flotation concen- 
trates, was 271,000 long tons valued at $2.8 million, somewhat lower 
than in 1959. The unit value, however, increased from $10.05 to 
$10.27 per long ton. Flotation concentrates made up 85 percent of 
the total crude production. The Feldspar Corp. (Spruce Pine plant), 
International Minerals & Chemicals Corp. ona and Spruce Pine 
plants), and Lawson-United Feldspar & Minerals Co. (Minpro 

lant) mined alaskite rock and recovered feldspar concentrates in 

itchell County. Foote Mineral Co. recovered byproduct feldspar at 
its lithium plant in Cleveland County. Crude lump feldspar from 
Mitchell, Swain, Yancey, and other counties made up the balance of 
production. 

Sales of ground feldspar were 275,000 short tons valued at $3.1 
million, a decrease of 2 percent in tonnage and 5 percent in value. 
The value of Bune feldspar for pottery changed little, but the quan- 
tity increased almost 9 percent over 1959. Glass and enamel uses de- 
clined in tonnage and value. 

Gem Stones.—Gem stones and gem materials were collected in 18 or 
more counties in 1960. Among the minerals reported were: Actino- 
lite, beryl, garnet, almandite, rhodolite, rhodonite, agate, amethyst, 
hyalite, corundum, sapphire, and topaz. 

Lithium.— Foote Mineral Co. mined and processed spodumene at 
Kings Mountain, and Lithium Corp. of America converted spodumene 
to lithium chemicals at Bessemer City. Production and value de- 
clined for the second straight year primarily because of the cancella- 
tion of Atomic Energy Commission contracts in mid-1959. 

Texas Gulf Sulphur Co. continued economic and engineering 
studies to determine whether or not to exercise its option on spodu- 
mene properties of Basic Atomics, Inc., between Lincolnton and 
Bessemer City, N.C. 

Mica.—Sheet and scrap mica output declined in quantity and value 
from 1959. Sheet mica was down 15 percent in quantity and 20 per- 
cent in value; and scrap declined 1 percent in tonnage and 9 percent 
in value. Production of sheet nd scrap mica was reported from 
142 mines in 13 counties, compared with 218 mines in 19 counties in 
1959. A considerable tonnage could not be identified by county or 
mine of origin. Mitchell County, with 47 mines, accounted for 53 
percent of the total value of production; Avery, Cleveland, Macon, 
and Yancey, 44 porron and 8 or more other counties, the remaining 
3 percent. Leading producers of sheet mica were: Abernathy Minin 
Co. d mine), McBee Mining Co. (McBee mine), Mitchel 
Lumber Co. (Banner mine), Mountain Mining Co. (Jimmy Cut 
mine), P & H DE (Gudger and Deer Park mines), and Sink 
Hole Miners (Sink Hole mine). Principal scrap producers were: 
Deneen Mica Co., Harris Clay Co., Industrial Mica, Inc., and Kings 
Mountain Mica Co., Inc. Output of ground mica was 4 percent 
higher, but value decreased 9 percent below 1959; 10 mica grinders 
were active during the year. 
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TABLE 3.—Sheet mica sold or used by producers, by counties 


1959 1960 
County EAST ES RT 


ee | cee E ____E0EE q QA.» ee EE ES 


AVE Ln EE beaUa RS cura C RM eb AE aPiSRAni ums 15, 842 $178,171 5, 778 $72, 678 
BOR COM Der e DUA A AA 
Cad Welioi cmo dice (1) (D. - (ic AAA eee eee 
A A A 70 A PEA 
AA A A 765 8, 374 (1) (1) 
o AAA A II A 6 (D.  Iueseses iin QE 
all. sl. aos A EA A O 1 (y... A IRS eee 
E oh Rec Eee mee eau. cece 309 2, 688 E 10, 446 
BOON A II A om ELLE. 3,373 44, 672 14, 88 108, 522 
Mitebo ll -seise consi cortada 183, 661 | 1,342, 431 110, 135 1, 102, 477 
ut mco A cusses NN 2,316 2.981 ll PP ewcuscececes 
j^]c A A SA 5, 479 77, 754 (1) (1) 
a NCMO MER 13, 913 57, 551 15, 704 04, 585 
Undistributed ?........... LL cL cL c e eL eee ce eee 310, 196 40, 778 282, 184 52, 732 
Total A A aU RAS 506, 623 | 1,755, 314 430, 103 1, 411, 440 


id apa to avold disclosing individual company confidential data; included with 
n " 
mL ni Ashe, Burke, Gaston, Lincoln, Transylvania, and Wilkes Counties, and counties indicated by 


TABLE 4.—Mica sold or used by producers, by kinds 


d lE A d 


Sheet mica: 


Uncut punch and eircle................... pounds.. 
uncut mica. ........... lee ee eL Lll. do.... 1, 468 
trim purchased by GSA 1............... do.... 1, 718, 474 
Total sheet mica... ........................ do.... 505, 623 | 1,755, 314 
Scrap mica: Total.......................... short tons... 47,736 | 1,211,721 
Grand total (sheet and scrap)..... cis do.... 47,989 | 2,967,035 


1 Includes full-trimmed mica equivalent of hand-cobbed mica. 


TABLE 5.—Ground mica sold or used by producers, by uses 


1 Figure withheld to avoid disclosing individual company confidential data; included with **Otbher uses.” 
3 Includes joint cement and miscellaneous uses, welding rods, and well drilling compounds. 


Olivine.— Production of olivine was lower in tonnage and value than 
in 1959; mines were operated gf acter eh AE fractories Co., 
Jackson County, and Wiseman Mining Co., Yancey County. 
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Perlite.—Carolina Perlite Co., Inc., expanded perlite at Gold Hill 
from crude material shipped into North Carolina. Tonnage and 
value of output has consistently increased since 1957. 

Quartz.—Byproduct quartz was recovered from feldspar flotation 
plants in Mitchell County. Production data are included under stone. 

Sand and Gravel.—Sand and gravel was the second-ranking commod- 
ity in the State in both tonnage and value of production. Commercial 
sand and gravel supplied 68 percent of the tonnage and 80 percent 
of the value, compared with 67 and 80 percent, respectively, in 1959. 
Commercial sand increased 9 percent in tonnage and 6 percent in 
value, whereas Government-and-contractor sand decreased 6 percent 
in both tonnage and value. Commercial gravel was up 2 percent in 
tonnage, but was 3 percent lower in value. However, Government- 
and-contractor gravel increased 29 and 51 percent in tonnage and 
value, respectively. Sand and gravel was produced in 80 counties. 
Commercial sand and gravel was produced in 13 counties; gravel only, 
in 5 counties; and sand only, in 13 counties. Forty-two companies 
operated 51 pits in 31 counties, compared with 46 pits in 30 counties 
in 1959. Government-and-contractor output of sand only came from 
67 counties, gravel from 1 county, and sand and gravel from 5 others. 
Leading producers were: Becker County Sand & Gravel Co., W. R. 
Bonsal Co., Inc., Grove Stone & Sand Branch of B. V. Hedrick 
Gravel & Sand Co., lessees of B. V. Hedrick Gravel & Sand Co., 
McCrary Construction Service, and the State highway department. 


TABLE 6.—Sand and gravel sold or used by producers, by counties 


1959 1960 
County 
Short tons Value Short tons Value 

AIRMAN COs oor oLraven A A IA 2. 500 $1. 950i IAS sacado mE 
ATICXADIGES Sous enu A E Wok eR E MocuE RAE aie RENE 43. 000 13. 97 47,090 $15. 5812 
AO waa eui ceo E LA 2,037,752 | 2, 337, 741 1, 706. 590 1, 859. 027 
A A E diss EE uie IDE 11,000 5, £00 0, 000 40, 000 
as A E A es caua e 41,066 31,178 6 6 
BOVHOM AA AI wece n dava WexsS (1) (1) 1 (! 
BCR a S A MA uate ees 6.000 3.000 1,620 486 
TON: A A ES 108, 000 56, 000 108, £00 59,675 
UL .oucoucencerumexacuehbeouemcesciasedc ua Eie EL 18, 000 18, 000 15, 000 4, *00 
HUtiCOliI ba. Laa cdo 566, 824 660. 631 745, 884 802. 365 
TIE obec Ebr 202. 933 109. 088 165, 620 130, 143 
A AAA A tm eod a wn Sone 118. 000 63086 AAA Sees acs x 
Cds os rt a 16, 921 12, 829 123, 837 125, ^89 
Cina s eai ee ioc A AA 3,5 1. 070 3, 000 200 
a A A ok Set E tones 3, £00 1,575 3, 000 1, 440 
AO IA A eR 38, 000 19, 000 41, 900 41, 900 
CUNA dau imn arce uausAwsacisbutbalmr RE ce 57,537 19, 376 53, 423 17, 
CHOW ML a ob 1, 800 950 2, 800 840 
E RA A TUE IO OA AAA 36, 459 25, 626 
Clovnlind tall 48, 771 17, 508 (1) (1) 
A A date ru rueuu cues RS ead ali des 80, 600 42, 350 82, 000 45, 100 
OCTAVIAN secede A siae se ( ) 6 (1 (! 
Cuuiberinti. co orar o owed paca (1 1 (! ( 
A IA AN 30, 100 9, 030 17, 500 5, 250 
BRI A A O enous 7,000 2, 100 77,500 23, 250 
A A A INEA 190. 6*0 95, 325 195, 200 97, ^00 
A AAA A 83, 000 49, 800 95, 000 57, 000 
A A A A E sud UE (1) (1) 8, 150 2,525 
A A AAA A 2, 500 1,325 42, 200 41, 636 
A IN A Eu e uA D E (1) (1) 107. 824 65,090 
dui IN ——" TTE A 4, 000 2, 000 4, 000 2, 000 
CHISEDI A S E pene E ORD 30, 823 14, 729 32, 400 12, 960 
CONUS A A EE 7,500 2, 20 5, 500 1,6:0 
A 2. auci esadasscóioou cua MER ORG 7, 110 5,332 10. 100 6, 060 

A cu REN e QE NUR Msi CUM ipiis uuu 000 27, 000 52, 000 24, 960 
Qüillord o sou ese cece IA IN ases 8, 450 3, 450 6, 000 6, 000 
PUN acco E E costes scseeeed o- Souc cece mE 5, 3, 1, 200 660 
PIANO co cocc occas soca ds asa e eee eee aeaa soas () (1) (1) (9 


See footnote at end of ! ' 
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TABLE 6.—Sand and gravel sold or used by producers, by counties—Continued 


1959 1960 
County 
Short tons Value Short tons Value 
Hay WOO AAA cesocseeaseesecetecs 213, 291 $263, 839 (1) (! 
Hertlord A a eee soe ta ena 13, 500 4, 225 21, 996 , 598 
A A A E 83, 401 103, 697 (1) ( 
dE A A A A AAA 1, 7 1, 500 50 
A A iu ccu au esL. (1) (1) (1) (1) 
JODN STO a rei es 33, 500 33, 500 ; 31, 835 
A A OI UE EE E 41, 886 20, 979 (1) ( 
A A A A Io 75, 180 40, 000 58, 340 32,087 
A E A A E T 169, 754 133, 851 (1) 
LINCOM ses iusntoauwech deos esescsisheus decida nc 37,037 14, 814 27,050 10, 820 
Mach ata (1) (1) 4,050 3, 000 
EN A A AA A 2, 000 : 
EA A eser cR ecu esos 17, 000 5, 370 3, 700 1, 110 
McDowell. cours ola aia l (1) (1) (1) 
o A A A iru 12, 000 AN AAA A 
1 EA A ecto bese 25, 386 19: 410 AA A 
Montgomery......2. 2.222222 ee eee ee eee ee ee 77, 200 27, 020 75, 000 26, 250 
D Koo] a -EE E E E sees cc E etim e IE 416, 146 216, 647 254, 931 152, 456 
Na TX 1) A E A 
New Hanover. oscar is Pts 11, 600 11,600 11, 800 7, 600 
ai A e ecUw Cn ERE UP UE dads (!) (1) (1) (1) 
LI. PC NI Hp DC 5, 000 5, 000 6, 000 1, 800 
IN A O E CERDO RUE RECS LE 8, 000 3, 600 4, 000 1, 920 
IS AA A A su s Ue Eae 3, 000 15, 000 4, 
O A A A D te S Ee 4, 000 4, 000 6, 000 1, 800 
Perquimans is dud sec da 10, 000 : 17, 500 5, 250 
Persol Retersum DEN DE EC MERITO 12, 900 9, 675 4, 930 3, 697 
Pil. e rada (1) (1) (1) 
Richmond AA A A A 9, 650 4, 825 25, 13, 250 
A aeii er aa cheecteous ) 161, 000 88, 550 
da o AAA A A 3, 185 3, 185 2, 859 2, 859 
OWal....-2.-22:29022822-«4--20 929  c(Q--wa esed zzode. 41, 250 20, 025 40, 500 20, 250 
AAA Ore mad eeu ATE A EL 175, 997 149, 572 204, 482 172, 692 
o A A A A A A 9, 000 9, 000 10, 000 3, 000 
Stanly A O A E A eee ee 4, 000 EA AA 
Btokes................ A A ata ege sous 95, 000 57, 000 140, 000 84, 000 
SUM oh NBI o T 10, 960 21, 266 15, 505 8, 693 
'TrADSYIVADIA ocación daa at ls (1) () 1, 180 1,315 
JU A A A A E A E A 12, 500 9,375 
WANE ra tes 2, 000 1, 000 2, 000 1, 000 
E E TD SN 5. 068 3, 040 3, 100 1,610 
Washington e .loccacccusieRrezsecensseshraswebSougizbmae 48, 000 25, 440 11, 000 3, 300 
LS A dean uU Ed ee LE 11, 475 6. 997 7 (1) 
A A E A A AENA Q 1 1 (1) 
A AAA O A E eoru , 425 17,700 12, 475 6, 861 
A AA SA A md otn icd: 77,625 64, 841 61,377 56, 455 
By E AA A ON 16,175 8, 570 29,775 18, 376 
WMaloy. A cee A IA 33, 500 27,805 (1) (1) 
Usdistributed notoria 2cshe cee os rata 2, 893, 977 2, 453, 955 3,678,175 3, 152, 597 
Total. oca es ISA 8,579,875 | 7,426,113 | 8,800, 677 7, 453, 304 


l Figure withheld to avoid disclosing individual company confidential data; Included with 
“Undistributed.”’ 
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TABLE 7.—Sand and gravel sold or used by producers, by uses 


1 Includes railroad ballast sand. 

2 Figure withheld to avoid disclosing individual company confidential data; included with “Other 
vel.” 

3 Included with “Total sand and gravel.” 

* Includes filter and railroad ballast sand and uses indicated by footnote 3. 


TABLE 8.—Crushed granite sold or used by producers, by counties 


Cosas sra rra ars rare 


AAA dd a rd do. 


A A mere, $ 500 $8, 750 
IA A A SI , 204 121, 302 
A eel 348,977 546, 424 
OEA A ceed oh ane 6) ) 
aoc d aad iow scaqduauqtue dq dax mau sau eU. Ll ix wee se noi xm uela A ea E 4, 700 11,750 
A E A A awarrcnossos|sssece naue 2, 900 7,250 
o 9 AAA O A: 1, 921, 150 2, 268, 980 
E A A A ELE d edad 63 6 
GINO AAA A AA AE A i l 
I: eI A MEM EN E E E AAA A O ANE 20, 500 51, 250 
lao IA EA PETE 1) 1 
A A A A EA s 1) 1 
DACKSON A A AAA A AA 1) 1 
LAHCOl A AI SA A wee 63, 215 500 
MACON Caca les 6 E 
MO@CKICN A rasis Re ex RE CER pd are (1 
NAS A A A A o A E CO Un PRE nc ecciccccucnd 
A AI A O A IA, 21, 281 31,921 
A A emesene dapure draden ee iea naano 165, 720 264. 657 
EOD6OS0ll O E E EE A IA 4, 10, 000 
Rockingbam.......----0-0 a a 
ROWAU cie ana dM 1 I 
¡A o Se esas OR vce A ECCE. 1 
A AA IPR SAA 1 
“PransSy IVA ua ib 1 
BN OO AA 856, 
WA oe a E A (1) Q) 
Wilkos sci ob ess tens tn 2a A A a EE EE 271, 500 253, 
EI A st odess ous tentata me isa a ea ad aie (1) () 
A A A cere dd (1) 239, 000 70, 000 
Undistributed: 0 cuocicnancia racista 7, 501,862 | 10,634,815 | 6,911,005 | 10, 384, 439 
Total A A uU ruewbadeuee iis rds 8, 460, 497 | 11,911, 554 15, 274, 313 


1 Figure withheld to avoid disclosing individual company confidentia] data; included with “Un- 
distributed.” 
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Stone.—Output of stone, the principal mineral product of the pto 
increased 14 percent in tonnage and 15 percent in value. Crushe 
stone production was up 15 percent in tonnage and 17 percent in value, 
whereas dimension stone decreased 33 percent in quantity and 3 per- 
cent in value. 

Stone was quarried in 47 counties, as follows: Granite in 32, lime- 
stone in 8, marble in 1 (Cherokee), quartz in 1 (Mitchell), slate in 2 
(Davidson and Montgomery), and traprock in 10. Commercial stone, 
excluding ae was produced by 19 operators from 66 quarries—48 
panis 8 limestone, 2 slate, 7 traprock, and 1 marble. The State 

ighway department crushed stone from 13 granite, 1 limestone, and 
5 traprock quarries. Leading crushed stone producers were: W. E. 
Graham & dona a division of Vulcan Materials Co.; Superior Stone 
Co., a division of American Marietta Co.; and Nello L. Teer Co 
Principal producers of dimension stone were: Columbia Marble Co., 
Harris Granite Quarries, and North Carolina Granite Co. 

Talc and Pyrophyllite—Combined production of crude talc and 

pyrophyllite decreased 21 percent in tonnage and 15 percent in value 
rimarily because of lower sales to consumers of crude pyrophyllite. 
rude talc production was little changed from 1959. Grou talc 
and pyrophyllite increased 3 percent in tonnage, but decreased 1 per- 
cent in value. Sawed talc (crayons) was considerably higher in ton- 
nage, with a somewhat smaller increase in value. Ground talc was 
sold principally for textile use and toilet preparations. Ground py- 
rophyllite was used principally in ceramics, refractories, insecticides, 
and rubber. Talc was mined in Cherokee County and pyrophyllite in 
Alamance, Montgomery, Moore, Orange, and Randolph Counties 

Vermiculite.—Zonolite Co. operated an exfoliating plant at High 

Point using crude vermiculite shipped into the State. 


METALS 


Gold, Silver, Copper, and Lead.—Copper production increased 28 per- 
cent in tonnage and 34 percent in value. Appalachian Sulphides, Inc., 
mined and concentrated sulfide ore from the Ore Knob mine at West 
Jefferson, and Tungsten Mining Corp. recovered copper and lead by 
flotation of accumulated tailings from its tungsten mill in Vance 
County. Gold and silver were recovered from the smelting of con- 
centrates of both companies. Appalachian Sulphides, Inc., reported 
a reserve of 400,000 tons of ore, sufficient for less than 2 years of 
operation. 

Iron Ore.—Cranberry Magnetite Corp., Avery County, continued 
development and produced a small tonnage of iron ore. 

Silicon.—High-purity silicon was produced by E. 1. du Pont de 
Nemours & Co., Inc., at Brevard. 

Tungsten.—Tungsten Mining Corp. resumed mining at the Hamme 
mine in Vance County in May and maintained production for the 
balance of the year. 
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TABLE 9.—Mine production of gold and silver, 1799-1960 


Gold Silver Total 
Year 
Troy ounces Value Troy ounces Value Troy ounces Value 
1290-3880 o 203,204. IIA A da eua er Ri ds 963, 794 | $19, 931, 573 
|i eter PUT 5, 564 15,0001 T4. os ness SA A A, a 115, 
7 A eate 9, 192 190, 000 19, 231 $25, 000 28, 423 215, 000 
MEME AS ST ee. 8, 079 167,000 2, 308 3,000 10, 387 170, 0009 
2 MMOL OQ IS AR 7,596 157,000 2, 692 3, 500 10, 288 160, 500 
|o AAA mL 7,354 152, 000 2, 308 3, 000 9, 662 155, 000 
INE Ln urnas suns uh 8, 466 175, 000 2, 308 3,000 10, 774 178, 000 
A cupi 10, 885 225, 000 3,846 5, 000 14, 731 230, 000 
pho A PAE RA 6, 580 136, 000 2, 692 3, 500 9, 272 139, 500 
SENG SAR 7,102 146, 795 2, 983 3,878 10, 085 150, 673 
ME A ASS 5,733 118, 500 5, 967 7,757 11,700 126, 257 
+) ES AA ES 4,909 101, 477 4,973 6, 465 9, 882 107, 942 
MOD A pl 4,364 90, 196 49,728 64, 646 54, 092 154, 842 
¡E PEI RE 46 mB direi 3,411 70, 505 13, 400 17, 420 16, 811 87, 925 
Co NET eor O SUR 2, 561 52, 027 352 458 2,913 53, 385 
ABB EEES, TICA a 2, 622 54, 200 400 520 3, 022 54, 720 
y ARCOS A AA 2, 143 44, 300 500 646 2, 643 44, 946 
INT iaraiiQepatáseedG 1, 674 34, 600 200 250 1, 874 34, 859 
AREA 4,064 84, 000 700 905 4,704 84, 205 
poco ITA A E 1,669 34, 500 300 388 1, 969 34, SES 
Wan aan aa 1,379 28, 500 11, 200 14, 481 12, 579 42, 981 
IIO AI ouis ac asi we 2, 685 55, 500 20, 300 26, 246 22, 085 81, 746 
(oorr SA EE 4, 390 90,700 20, 900 27,022 25, 290 117,722 
A RES IMA 3,411 70, 500 11,000 14, 222 14, 411 84, 722 
AI a sai 5, 994 123, 900 14, 800 8, 584 20,794 132, 484 
ROOD AAA TUNE 5, 994 123, 900 13, 200 8,052 19, 194 131, 952 
or MOVES P ERE UNS 4, 397 90, 900 24, 700 16, 719 29, 097 107,619 
CU dr A a a ees 3, 807 78, 700 25, 200 , 600 29, 007 95, 300 
1 DER RP QC MESS 4,716 97, 500 1, 300 700 6,016 98, 200 
01 IAS IA 1,519 31, 400 400 200 1,919 31, 600 
AVI APEC E 3, 120 64, 500 8, 300 4, 500 11, 420 69, 000 
350 AE A AAA 3,400 70, 282 943 500 4, 343 70, 782 
i LiT e WEEER PA CA, 8,031 166, 014 4, 854 2, 985 12, 885 168, 999 
Wicca MS SES 6,117 126, 448 1, 812 1,114 7,929 127, 562 
oL A eee 6, 344 131, 141 1, 524 843 7, 868 131, 984 
1018. ons edd AA 8, 321 172, 001 1, 465 743 9, 786 172, 744 
1 PI AE 1, 269 26, 237 663 436 1, 932 26, 673 
e A AS 590 12, 187 1,110 915 1,700 13, 102 
E EA ARA 79 1, 631 17 17 96 1, 648 
IDIO A pra 1v AAA 1 20 38 42 39 62 
Ae PEN EA AN aih 55 1,147 11 12 66 1,159 
ME. APO zaziA 154 3, 179 18 18 172 3, 197 
i he NM POOR 04 1, 039 9 9 103 1,948 
) 1 AAA 53 1,102 79 65 132 1,167 
AM LS TIA 220 4, 540 31 21 251 4, 581 
(Qoo ARMA er ottica 897 18, 540 108 75 1, 005 18,615 
ME cencuscpudsecceas 79 1, 631 21 13 100 1,644 
iA par on mace cern ww edic. 49 1,015 5 3 54 1,018 
MUN ES AIRE 114 2, 3606 19, 051 11,145 19,165 13, 511 
ps ERAS OUR A, 244 5, 054 21,106 11, 249 21,350 16, 303 
AE A EIA 705 14, 582 30, 054 11,571 30, 759 26,153 
(poo) AAA 368 7, 598 20, 333 5,897 20, 701 13, 495 
INE AAA 367 7,591 10, 045 2, 832 10, 412 10, 423 
Doo PREM rer were 725 18, 522 11, 492 4, 022 12, 217 22, 544 
Dea IA A 509 17,779 9,710 6, 277 10, 219 24, 056 
A RIAS 2,176 76,145 7, 584 5, 451 9, 760 81, 506 
A a 2, 037 71,301 5,575 4,318 7,612 75, 619 
oy ¿A ICO 949 33, 203 5, 538 4, 284 6, 487 37, 487 
|, ARAS fe 1,878 65, 730 5, 500 3, 556 7, 378 69, 286 
vo IET 495 17,325 3, 961 2, 689 4, 456 20,014 
EET PERE PRR 1, 943 68, 005 6, 480 4, 608 8, 423 72,613 
Ch) ee See ee 3, 244 113, 540 7,439 5, 290 10, 683 118,839 
A D 4,077 142, 695 8, 259 5,873 12, 336 148, 568 
> NS de A 131 4, 585 7,169 5, 098 7, 300 9, 683 
> ran oui AA 21 735 1, 461 1,039 1, 482 1,774 
AAA MAA PA AAA PAE AA A tal NN 
th, |) POE RS. 13 E E ETRE AE A 13 455 
(loco A OO E AE, ALTERADA ERE A SE IN A A A 
MIR SARA 214 7,490 438 396 652 7, 886 
AUD oot ru inii de ds 190 6, 650 181 164 371 6, 814 
E ARA EA 882 30,870 753 682 1, 635 31, 552 
or PEA EAT 1,373 48, 055 12, 347 11,174 13,720 59, 29 
prn EIA 876 30, 660 15,157 13,718 16, 033 44, 378 
O a 965 33,775 16,319 14,835 17, 284 48, 610 
1M IRA 1,826 63, 910 212, 368 192, 203 214, 194 256, 113 
Total oss rre 1, 171, 249 24, 564, 248 717, 216 | 622, 850 1,888, 465 | 25,187, 098 


tos Google 


en tae, amas -— au 
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TABLE 10.—Mine production of gold and silver, 1799-1960, by counties 


Gold Silver Total 
County 
Troy ounces Value Troy ounces Value Troy ounces Value 

DAI ¿¿cotisa=tri > A PA A 1 $34 
RONG IMA ERE 4, 297 148, 006 66, 901 $60, 539 71, 198 208, 545 
ii 6 PEA E Sete 1, 162 24, 806 200 1, 362 24, 924 
a, PAPA 2, 7 60, 249 1, 005 723 3,714 60, 972 
Oaldwel. .—....- oo 105 2, 281 17 10 122 2. 291 
Oataw DB... sc scaaccess 1, 994 41,917 502 291 2, 496 42, 208 
CO OTT TAO UP A MISA 97 68 97 68 
COTORRG . 5. 21. 55 1, 154 1 1 56 1, 155 
Cleveland............ 54 1, 132 4 2 58 l, 134 
eo eee 386 9, 580 3, 208 2, 030 3, 504 11, 610 
ee eus 3 Dia Cee eee ee 71 
Franklin.............. 508 11, 693 25 17 533 11, 710 
A PA 675 18, 429 208 137 883 18, 566 
Granville............. 14 290 3, 845 2, 538 3, 859 2, 828 
E A aate 1, 144 24, 309 1, 124 585 2, 268 24, 894 
A AA 2, 250 78, 590 2, 068 1, 860 4, 318 80, 450 
Henderson............ 3 66 253 132 256 198 
AN DISCE 1 Y ARA SEES) MA AA l 24 
b oso AA 3e 147 3, 140 671 406 818 3, 546 
MI bra oe eee 23 505 6 4 29 509 
McDowell............- 152 3, 444 19 11 171 3,455 
Mecklenburg......... 7, 402 228, 058 1,855 1,370 9, 317 229, 428 
Montgomery. .......- 56, 763 1, 174, 085 67, 558 77,339 124, 321 1, 251, 424 
BEBO AM 25 576 16 12 5 
NUM ae en cu áuas 148 3, 171 13 5 161 8, 179 
Orange yer 59 E PARAR Bop end E 59 1, 242 
FUN ra 7 1, 632 17, 436 10, 089 17, 514 11, 721 
| dao CPUS 37 803 8 45 807 
Randolph............. 397 9, 515 178 121 575 9, 636 
EA EHE 5, 783 119, 740 55, 834 35, 635 61, 617 155, 375 
Rutherford. .....——-- 1, 425 31, 865 148 88 1, 573 31, 953 
Y DEEP TEPORE S 636 17,022 143 79 7i 17, 101 
Swain ERAN nm d 2, 576 73, 388 171,073 88, 210 173, 649 161, 598 
Dci i II ES, PRA 11,012 354, 830 7,062 4,972 18, 074 359, 802 
Vi e ¿o a) 166 5, 810 189, 632 171, 626 189, 798 177, 436 
WIND ¿o aa 41 4 4 45 ^ 
aiL LI Lr eee and 1 (0M SOSA TCR CIR TN enr Jo 1 42 
TROIS oe aed» 76 1, 586 14 b 90 1,594 
Undistributed........ 1, 068, 881 22, 110, 338 126, 088 163, 813 1,194,969 | 22,274, 151 

¿y MA 1, 171, 249 24, 564, 248 717, 216 622, 850 1,888,465 | 25, 187,098 


TABLE 11.—Leading gold mines, 1881-1960 


Biggerstaff 
Gardner Hill 
Union 


REVIEW BY COUNTIES 


Ninety-four of the 100 counties in North Carolina reported mineral 
roduction; Mitchell, Ashe, Guilford, Vance, and Cleveland were the 
eaders. In addition to the detailed county production listed in table 
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3 c gs 354 S 358 1350 


gravel, mica, feldspar, clays, and total 
value of mineral production in North Carolina, 1936-60. 


Employment and Injuries.—Table 2 figures, except for quarries and 
mills, and sand and gravel mines, are not comparable for 1959 and 
1960, as certain smelters and manufacturing operations are not in- 
cluded in 1960. Although there were 86 active quarries and mills 
compared with 74 in 1959, the total man-hours worked varied only 
slightly from the previous year. Sand and gravel mines totaled 115, 
6 less than in 1959, but man-hours decreased 16 percent. Closing of 
many small mica mines accounted in a large measure for the decrease 
in man-hours worked in nonmetal mines. 

Injury experience was lower than in 1959; only 2 fatalities were 
recorded in 1960, compared with 3 in 1959; nonfatal injuries totaled 
336 (ges 402. Injuries per million man-hours showed improvement 
in all categories except sand and gravel mines where injuries per 
million man-hours increased from 14 in 1959 to 23 in 1960. 

Trends and Developments.—Considerable activity in mining explora- 
tion was noted during the Ens Tennessee Copper Co. began recondi- 
tioning the shaft of the old Silver Hill lead-zinc mine near Lexington 
preparatory to sens the mine; the Whitney Reduction Co., a 
new corporation, began the reopening of the old itney mine near 
Gold Hill in Cabarrus County in search of sulfide ores. Explora- 
tion and development in metal mines included: 721 feet of shaft 
sinking, 3,771 feet of raising, 5,151 feet of drifting and crosscutting, 
and 11,788 feet of diamond drilling. | 

Exploration drilling was underway in Beaufort County to mine 
phosphate rock hydraulically. Water was pumped underground 
through pipes in an attempt to force the phosphate to the surface 
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TABLE 2.—Employment and injuries in the minera] industries 


Men Average Injuries 
Active Man-hours| Fatal | Nonfatal 
Year and Industry operations got prot worked | injuries | injuries per million 
1 
Nonmetal mines..... 291 3, 719 227 | 6,755, 712 1 160 25 
Quarries and milis 74 2, 026 222 | 3,601, 747 1 140 30 
Sand and gravel 
mines.............- 121 817 227 | 1,486,766 |.......... 21 14 
Metal mines !........ 5 936 350 | 2,622, 497 1 72 28 
Total... uu esc: 401 7, 498 241 | 14, 466, 722 3 402 28 
1900: 3 
Nonmetal mines..... 200 2, 432 261 083, 2 115 23 
Quarries and mills 86 2, 080 217 | 3,612, 592 |.......... 94 26 
Sand and gravel 
mines.............. 115 689 227 , 251, 787 |... 2 23 
Metal mines......... 6 559 246 | 1,100,877 |.......... 98 89 
Total. -sissa 407 5, 700 240 | 11, 049, 063 2 336 81 


1 Includes aluminum smelters. 
3 Preliminary figures. 


through other pipes. Phosphate beds are 30 to 40 feet thick and as 
deep as 150 feet below the surface. 

e North Carolina Board of Conservation and Development 
granted a 25-year lease on State-owned lands in the southeastern part 
of the State to Roderick A. Stamey who planned to drill 40 oil 
test wells in the area. 

Ideal Cement Co. announced plans to construct a 1.5-million-bar- 
rel-per-year cement plant at Wilmington on the Cape Fear River 
the State’s first cement plant. Florida Steel Corp. announced it would 
build a $3.3 million steel plant near Charlotte; furnace and rolling 
mill were to have a capacity of 50,000 tons of rolled sheet per year. 
Triangle Brick Co. put into operation its new plant near Durham; 
Boren Cla Products was building a new $1 million brick plant at 
Pleasant Garden: Cunningham Brick Co., Thomasville, planned a 
$1.3 million expansion program; and Cherokee Brick planned to in- 
crease the capacity of its Moncure plant by adding a new tunnel kiln. 

Legislation and Government Programs. "The Government Mica Pur- 
chasing Depot under the General Services Administration i) at 
Spruce Pine operated throughout the year. No Office of Mineral 
Exploration (OME) contracts were in force in 1960. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Abrasive Stones.—Millstones were produced in Rowan County; no 
grinding pebbles or tubemill liners were reported in 1960. 

Asbestos.—Powhatan Mining Co. mined amphibole asbestos in Tran- 

lvania and Yancey Counties. Production was considerably higher 
t in 1959. 

Clays.—Production of kaolin increased 6 percent in tonnage, but 
decreased 5 percent in value; however, miscellaneous clay decreased 
2 percent in tonnage and increased 2 percent in value. Harris Clay 
Co., in Avery County, was the only kaolin producer. Miscellaneous 
clay was mined by 28 companies from 32 pits in 20 counties for manu- 
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facturing lightweight aggregate, brick, tile, and other clay products. 
Principa Dies its were: Borden Brick & Tile Co., Boren Clay 
Products Co., Mount Gilead Brick Co., Pine Hall Brick & Pipe Co., 
Carolina Tuff-Lite Co ., And Southern Lightweight Aggregate Corp. 

Feldspar.—Crude fdd oar production, including flotation concen- 
trates, was 271,000 long tons valued at $2.8 million, somewhat lower 
than in 1959. The unit value, however, increased from $10.05 to 
$10.27 per long ton. Flotation concentrates made up 85 percent of 
the total crude pene: The Feldspar Corp. (Spruce Pine plant), 
International Minerals & Chemicals Corp. e and Spruce Pine 
plants), and Lawson-United Feldspar & Minerals Co. (Minpro 
plant) mined alaskite rock and recovered feldspar concentrates in 

itchell County. Foote Mineral Co. recovered byproduct feldspar at 
its lithium plant in Cleveland County. Crude lump feldspar from 
Mitchell, Swain, Yancey, and other counties made up the balance of 
production. 

Sales of ground feldspar were 275,000 short tons valued at $3.1 
million, a decrease of 2 percent in tonnage and 5 percent in value. 
The value of ground feldspar for pottery changed little, but the quan- 
tity increased almost 9 percent over 1959. Glass and enamel uses de- 
clined in tonnage and value. 

Gem Stones.—Gem stones and gem materials were collected in 18 or 
more counties in 1960. Among the minerals reported were: Actino- 
lite, beryl, garnet, almandite, rhodolite, rhodonite, agate, amethyst, 
hyalite, corundum, sapphire, and topaz. 

Lithium.—Foote Mineral Co. mined and processed spodumene at 
Kings Mountain, and Lithium Corp. of America converted spodumene 
to lithium chemicals at Bessemer City. Production and value de- 
clined for the second straight year primarily because of the cancella- 
tion of Atomic Energy Commission contracts in mid-1959. 

Texas Gulf Sulphur Co. continued economic and engineering 
studies to determine whether or not to exercise its option on spodu- 
mene properties of Basic Atomics, Inc., between Vincolaton and 
Bessemer City, N.C. 

Mica.—Sheet and scrap mica output declined in quantity and value 
from 1959. Sheet mica was down 15 percent in quantity and 20 per- 
cent in value; and scrap declined 1 percent in tonnage and 9 percent 
in value. Production of sheet and scrap mica was reported from 
142 mines in 13 counties, compared with 218 mines in 19 counties in 
1959. A considerable tonnage could not be identified by county or 
mine of origin. Mitchell County, with 47 mines, accounted for 53 
percent of the total value of production; Avery, Cleveland, Macon, 
and Yancey, 44 percent; and 8 or more other counties, the remaining 
3 percent. Leading producers of sheet mica were: Abernathy Minin 
Co. (Abernathy mine), McBee Mining Co. (McBee mine), Mitchel 
Lumber Co. (Banner mine), Mountain Mining Co. (Jimmy Cut 
mine), P & H Mining Co. (Gudger and Deer Park mines), and Sink 
Hole Miners (Sink Hole mine). Principal scrap producers were: 
Deneen Mica Co., Harris Clay Co., Industrial Mica, Inc., and Kings 
Mountain Mica Co., Inc. Output of ground mica was 4 percent 
higher, but value decreased 9 percent below 1959; 10 mica grinders 
were active during the year. 
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TABLE 3.—Sheet mica sold or used by producers, by counties 


1960 
County - 
Pounds Value 
Comcs su A A E E swine 5,773 $72, 678 
Büncomb6. AA A A A - 0 + A O62 AAA A 
Caldwell AA A A — ue. I) OD E ERAS A 
E EA A — —. AS a eode eES 
AA A ci wanüs a cene OudenE Mer (1) (1) 
Hd i ca ee Tec 
E. A ‘Hy. D — ce — AAA es seceusee 
A oocaconaiexDedexowosdRI mE RES On 1, 480 10, 446 
NACO cosacos E e 14, 887 108, 522 
Mitchel oc io cosa 110, 135 1,102, 477 
Rutherfotd.... A A 2316| 2,257 PEO ee nnm 
¡A AA EAE A enc MEER o) (!) 
E A A E 5, 734 64, 585 
Undistributed 9... -222-2 -.--2----.-...---...- 282, 184 52, 
TOUR so esses eee A eR eet e duda EU 430, 193 1, 411, 440 


OLEI E to avoid disclosing individual company confidential data; included with 
n 
3 induce Ashe, Burke, Gaston, Lincoln, Transylvania, and Wilkes Counties, and counties indicated by 


TABLE 4.—Mica sold or used by producers, by kinds 


Sheet mica 


Uncut punch and circle................... pounds.. 
aer Ie DNO EE do.... 1, 468 
tin curehacea by GSA 1.............. do.... 1, 718, 474 
Total sheet mica................-...------- do.... 505,623 | 1,755, 314 
Scrap mica: TotaL......................... short tons.. 47,738 | 1,211, 721 
Grand total (sheet and scrap)..... ad do.... 47,989 | 2,967, 035 


1 Includes full-trimmed mica equivalent of hand-cobbed mica. 


TABLE 5.—Ground mica sold or used by producers, by uses 


! Figure withheld to avoid disclosing individual company confidential data; included with “* Otber uses.” 
2 Includes joint cement and miscellaneous uses, welding rods, and well drilling compounds. 


Olivine.— Production of olivine was lower in tonnage and value than 
in 1959; mines were operated by Harbison-Walker Refractories Co., 
Jackson County, and Wiseman Mining Co., Yancey County. 
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Perlite—Carolina Perlite Co., Inc., expanded perlite at Gold Hill 
from crude material shipped into North Carolina. Tonnage and 
value of output has consistently increased since 1957. 

Quartz Byproduct quartz was recovered from feldspar flotation 
plants in Mitchell County. Production data are included under stone. 

Sand and Gravel.—Sand and gravel was the second-ranking commod- 
ity in the State in both tonnage and value of production. Commercial 
sand and gravel supplied 68 percent of the tonnage and 80 percent 
of the value, compared with 67 and 80 percent, respectively, in 1959. 
Commercial sand increased 9 percent in tonnage and 6 percent in 
value, whereas Government-and-contractor sand decreased 6 percent 
in both tonnage and value. Commercial gravel was up 2 percent in 
tonnage, but was 3 percent lower in value. However, Government- 
and-contractor gravel increased 29 and 51 percent in tonnage and 
value, respectively. Sand and gravel was produced in 80 counties. 
Commercial sand and gravel was produced in 13 counties; gravel only, 
in 5 counties; and sand only, in 13 counties. Forty-two companies 
operated 51 pits in 31 counties, compared with 46 pits in 30 counties 
in 1959. Government-and-contractor output of sand only came from 
67 counties, gravel from 1 county, and sand and gravel from 5 others. 
Leading producers were: Becker County Sand & Gravel Co., W. R. 
Bonsal Co., Inc., Grove Stone & Sand Branch of B. V. Hedrick 
Gravel & Sand Co., lessees of B. V. Hedrick Gravel & Sand Co., 
McCrary Construction Service, and the State highway department. 


TABLE 6.—Sand and gravel sold or used by producers, by counties 


1959 1960 
County A e ee 
Short tons Value Short tons Value 

o A A A ee 2, 500 31250 AN AREA 
o AA A A 43, 000 13, 075 47,090 $15, 812 
y wo rs oH UM 2,037,752 | 2,337,741 | 1,706,590 1, 859. 027 
A A A A s 5, 500 . 000 40, 000 
AVE Lui A suisse M ctu E MARE VE E 41, 066 81, 178 (!) o 
Béaülórt A el Lue (1) (!) (1) (I 
Berle. arroces eS 6, 000 8.000 1, 620 86 
Bingen -o nici. dc os coca de tes 108, 000 56, 000 108. ^00 59,675 
Brunswick PA A A sas. 18. 000 18, 000 15, 000 4. ^00 
Hünconmb6-. all2clldecwesdeseer*me.neoDcacR Ee eene 566, 824 669, 631 745, 884 802, 355 
A A eL E tetas 202. 933 109, 088 165, 620 130, 143 
A A ee ÓN 118. 000 AS G83 AA A " 
Cala WE ci irse 16, 921 12, 829 123, 837 125, 589 
Camden. src oli ia 3, 500 1. 070 3, 000 200 
Cartero ia 9, 5 1, 575 3, 000 1, 440 
Quswell.i n a s cL Lr e e AE LE 38. 000 19, 000 41, 900 41, 900 
CataW bå EIE "vem MEME 57,537 19, 376 53, 423 17, 904 
CHOWHI AAA A Ea tees 1, 800 950 2, R00 840 

¡ES IA ee oe dd A A soe A as ee Po DIT 36, 489 25, 626 
Cleveland AAA cee eesecus suse ee 43,771 17, 508 (1) (0) 
Colum büs- cll usse miss mestbeateat uei RE BE ROR 80, 600 42, 350 82, 000 45, 100 
A E A edu d 6 6 E i 
Cumberland. cit a ee Peace aces ( € (1 ( 
il AAA A A ule 30, 100 9,030 17, 500 5, 250 
Daro.. erea M DS A A NI INS 7, 000 2, 100 77, 500 23, 250 
Davidson. 2... 25 eee dois 190. 6£0 95, 325 195, 200 97, 600 
A A dosage ate ceases eo eee 83, 000 49, 95, 000 57, 000 
Düplin oc ates o ce se ee (1) 1) 8, 150 2,525 
ds A A A A 2, 500 1, 325 42, 200 41, 636 
Forsyth A recede A A iet rui (1) (1) 107, 824 65, 090 
Frainklih eee oss een ck AA 4, 000 ; 4, 000 2, 000 
A A A NN 36, 823 14, 729 82, 400 12, 9€0 
O OR or A A LEM 7,500 2, 250 5, 500 1, 6:0 
Granville: ¿od ad ces 7,110 5, 332 10, 100 6, 060 
Orcera is a sia 60, 000 27, 52,000 24, 960 
Gulllord: AA A AI 8, 450 8, 450 6, 000 6, 000 
NO A A A A A 5, 600 3, 000 1, 200 660 
E AA foe seep ete sec (1) (1) (1) (n 


See footnote at end of table. 


FECE COEM EMEN. 
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TABLE 6.—Sand and gravel sold or used by producers, by counties—Continued 


1959 1960 
County 
Short tons Value Short tons Value 

Haywood- A A 213, 291 $263, 839 (1) ( 
Hertlord E ce BU 13, 500 4, 225 21, 996 , 598 

A A A E EN 83, 401 103, 697 (1) ( 
Hyde. 5 c E A AA scd eee E l, 740 , 500 50 
Iredell cauca casas (1) (1) (1) (! 
A A A Me uL Enes 33, 500 33, 500 34, 235 31, 835 
A A A O A 41, 886 20, 979 1 
TRG ike E dac cadcabsécdns dd A 75, 180 40, 000 58, 340 32, 087 
DANO co eee ie A ee che 169, 754 133,851 1) 
A A E S — 37, 037 14, 814 27,050 10, 820 
JA Se oe cece uei c sr EE aDeR dE (1) (1) 4, 050 3, 000 
M ad sOn saasa ae E cu e meson ncc A A 2, 000 2, 000 
Märtin s oc A A AA 17, 000 5, 370 3, 700 1, 110 
McDowell. o oca lepra 1) (1) (1) 
Mecklenbürg lso ii eta 12, 000 AN AA lessee east 
Mitchell AAA O cS e 25, 386 19410 AA ieee cece se 
Montgomery... hues es ecwei cee IS 27, 020 75, 000 26, 250 
MOOG noc ce euc A ee ot Sdn dere 416, 146 216, 647 254, 931 152, 456 
INGSl AAA A A E EA 1) A ARA A 
NA AA 11, 600 11, 600 11, 800 7, 600 
Northampton. ccerpisssrenanaicrcedcs ise (1) (1) 1) (! 
ONSIOW AA IN A A UM PUNS 5, 000 5, 000 6, 000 1, 800 
PaumlóD:.- es ea rt as 8, 000 3, 600 4, 000 1,920 
Pusquotank AA A A es ed 3, 000 15, 000 4, 500 
Fender. e 4, 000 4, 000 6, 000 1, 800 
PerquinMaDa:. ociosas lar cas 10, 000 3, 000 17, 500 5, 250 

CEA ST) o A eens cies ease A E ee 12, 900 9, 675 4, 930 3, 697 
A M en ee ee (1) (1) 1) (1) 
Richmond- AA eee isc eee 9, 650 4, 825 5, 000 13, 250 
Robesin -i seston saie SReous ented See ELM E (1) (1) 161, 000 88, 550 
Rocking Danis: uodeocescssheuiuLdioxerataee deae et eee 3,185 3,185 2, 859 2, 859 
Rowan: ered cee wn oe ee tc ane 41, 250 20, 625 40, 500 20, 250 
PA A A A 175, 987 149, 57: 201, 482 172, 692 
¡A RR Sak ch comam daa EA E C E , 000 9, 000 10, 000 A 
SIS aci Loc eme duc e PEE 4, 000 1:400 | oe sur PA 
Btokes...............- unc RS IIA 95, 000 57, 000 140, 000 84, 000 
SUITS A A A II A 10, 960 21, 266 15, 805 8, 693 
Transylvania oia e le cal (1) (!) 1, 180 1, 315 
A E A p LL eds enam A mus EE 12, 500 9, 375 
VANCE rr a Lis aa 2, 000 1, 000 2, 000 1, 000 
Wake... lle coda A A 5, 068 3, 040 3, 100 1,610 
W ASDING A cewecee cece 48, 000 25, 440 11, 000 3, 300 
A A A keke 11,475 6. 997 1) (1 
hai bus iB A FO E 1) (1) 1 (1) 
Wilkes AA A A A 33, 425 17, 700 12, 475 6, 861 
A A A ok EA 77,625 64, 841 61, 377 56, 455 
be G1 100 A A oa naa A IO 16,175 8, 570 29,775 18. 376 
DAE a A A A ceu A AS ek 33, 500 27,805 (1) (1) 
IS 2.2 2,893,977 | 2,453.955 | 3,678,175 3, 152, 597 

Total: de 8, 579,875 | 7,426,113 | 8,800, 677 7, 453, 304 


1 Figure withheld to avoid disclosing individual company confidential data; Included with 
“‘Undistributed.’’ 
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TABLE 7.—Sand and gravel sold or used by producers, by uses 


Paving. LI ue iia 8, 260, 641 | $1, 804, 447 $.55 | 2,818,986 
Btructural.................... 1, 726, 292 | 1,284, 202 .74| 2,247, 311 
¡AR dasces Onn Seca 39, 474 23, 514 . 60 19, 943 
Otber...---------------------- 7, 600 7, 600 1.00 1 73, 476 
Gravel: 

Paria euer ORE 1,948,823 | 2, 247,899 1.15 | 2,004, 226 
Btructural.................... 1, 329, 248 | 1,698,848 1.28 | 1,301,160 
Railroad ballast. ............. 26, 325 19, 338 .73 (3 
A A EA AAA AS 4, 
2 AA A ass 


4 7, 426, 113 


1 Includes railroad ballast sand. 

3 P puse withheld to avoid disclosing individual company confidential data; included with “Other 
gravel.” 

3 Included with “Total sand and gravel.” 

4 Includes filter and railroad ballast sand and uses indicated by footnote 3. 


TABLE 8.—Crushed granite sold or used by producers, by counties 


dd 


E o dd o id 


crasas "DLL PL T: -- C P D X 2 2:2: 


ene ew  — — — o o o o mo dB omo ooo o moo e D od op 4o modo m 


eee eet de we cm m cb dp de dh 4h wo boa» cm a c wp cm ae 9e dp ho "b 4m o9 4e D db o o d» ooo 


Corra oo oo dp dp D m» c oo m arras o oo 


——————— "ueneno" """e————o]o- e. 

"e ——————"——————————————————————————————..oeA————— 
-——— 9 —————————-9-9-—.—-^*- 9e" ""--»"-".—-»ealie o oda 
-———mu-— "ha"... o e ree 


A to o nn 


AN A A smal 


AN IA A AU. b o X. PAPA A 
OTAN Asa E E id 21, 281 31,921 
Randolphosislccocilor aS i oe eae dE edes 165, 720 264, 
o A A, A A 4, 10, 000 
Rockingham A A (*) 1 
ROWAN A A A ensues y 1 
A A EE EIRtA M Dc D DLE 1 I 
e A dois mcus em abr co AAA eim see aS isle iS 1) 6 
VANS Y A tus 1) 1) 

hic. MP ENEMIES 643, 600 856, 
O A A ado ue ee EL (1) (0) 
Wilkes AAA A A A AN 271, 500 253, 000 
Wilson A IN A E, (1) (1) 
Yadkin A O OS 239, 000 370, 000 
Undistributed............ LLL LLL c eccL cce ee 6,911,005 | 10,384, 439 

Total aic cn ucetee A O Ur 11,911, 554 | 10,720,252 | 15,274,813 


de roto Arola to avoid disclosing individual company confidential data; included with “Un- 
u uy 
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Stone. —Onutput of stone, the principal mineral product of the d 
increased 14 percent in tonnage and 15 percent in value. Crushe 
stone production was up 15 percent in tonnage and 17 percent in value, 
whereas dimension stone decreased 33 percent in quantity and 3 per- 
cent in value. 

Stone was quarried in 47 counties, as follows: Granite in 32, lime- 
stone in 8, marble in 1 (Cherokee), quartz in 1 (Mitchell), slate in 2 
(Davidson and Montgomery), and traprock in 10. Commercial stone, 
excluding quara, was produced by 19 operators from 66 quarries—48 
promis 8 limestone, 2 slate, 7 traprock, and 1 marble. The State 

ighway department crushed stone from 13 granite, 1 limestone, and 
5 traprock quarries. Leading crushed stone producers were: W. E. 
Graham & Sons, a division of Vulcan Materials Co.; Superior Stone 
Co., a division of American Marietta Co.; and Nello L. Teer Co. 
Principal producers of dimension stone were: Columbia Marble Co., 
Harris Granite Quarries, and North Carolina Granite Co. 

Talc and Pyrophyllite—Combined production of crude tale and 

pyrophyllite decreased 21 percent in tonnage and 15 percent in value 
rimarily because of lower sales to consumers of crude pyrophyllite. 
rude talc production was little changed from 1959. Ground tale 
and pyrophyllite increased 3 percent in tonnage, but decreased 1 per- 
cent in value. Sawed talc (crayons) was considerably higher in ton- 
nage, with a somewhat smaller increase in value. Ground talc was 
sold principally for textile use and toilet preparations. Ground py- 
rophyllite was used principally in ceramics, refractories, insecticides, 
and rubber. Talc was mined in Cherokee County and pyrophyllite in 
Alamance, Montgomery, Moore, Orange, and Randolph Counties 

Vermiculite.—Zonolite Co. operated an exfoliating plant at High 

Point using crude vermiculite shipped into the State. 


METALS 


Gold, Silver, Copper, and Lead.—Copper production increased 28 per- 
cent in tonnage and 34 percent in value. Appalachian Sulphides, Inc., 
mined and concentrated sulfide ore from the Ore Knob mine at West 
Jefferson, and Tungsten Mining Corp. recovered copper and lead by 
flotation of accumulated tailings from its tungsten mill in Vance 
County. Gold and silver were recovered from the smelting of con- 
centrates of both companies. Appalachian Sulphides, Inc., reported 
& reserve of 400,000 tons of ore, sufficient for less than 2 years of 
operation. 

Iron Ore.—Cranberry Magnetite Corp., Avery County, continued 
development and produced a small tonnage of iron ore. 

Silicon.—High-purity silicon was produced by E. I. du Pont de 
Nemours & Co., Inc., at Brevard. 

Tungsten.— Tungsten Mining Corp. resumed mining at the Hamme 
mine in Vance County in May and maintained production for the 
balance of the year. 
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TABLE 9.—Mine production of gold and silver, 1799-1980 


| ———— — — | —————————— 


Gold 
Year 
Troy ounces Value 

1790-1880... case 063, 704 $19, 931, 573 
(doo arta 5, 564 115,000 
[C RP ad 9, 192 190, 000 
(Doo ME AAA 8, 079 167,000 
|) EA 7, 596 157, 000 
NB AAA del 7,354 152, 000 
o0 ERA. 8, 466 175, 000 
(c AAA 10, 885 225, 000 
(Coo ARA 6, 580 136, 000 
poo AAA 7,102 146, 795 
ene ae 5, 733 118, 500 
Ch a ese aam amd crim ir br 4, 909 101, 477 
RARA 4, 364 90, 196 
TAOS A AI 3,411 70, 505 
INE AA 2, 561 52, 927 
e ACI 2, 622 54, 200 
0 AAA 2, 143 44, 300 
OMA 1,674 34, 600 
o SS Ree 4, 064 84, 000 
(o2 A e 1, 669 34, 500 
c RP 1,379 28, 500 
iUi PACA y ER 2, 685 55, 500 
11 ¡7 EA ARS ad 4,390 90, 700 
bor AAA 3, 411 70, 500 
oo APRA 5, 994 123, 900 
Wb ARE e hh eV 5, 994 123, 900 
Ci A ae 4,397 90, 900 
ROS ARE E E 3, 807 78, 700 
e AS 4,716 97, 500 
TU AAA 1,519 31, 400 
elet REE TS 3,12 64, 500 
Il eR As Foe Y 3, 400 70, 282 
IDLY, AAA 8,031 166, 014 
E AIDA 6,117 126, 448 
ee E 6, 344 131,141 
p)! AAA 8, 321 172,001 
IGN: AA 1, 269 26, 237 
MM AENA e 590 12, 187 
RUIN. RARA E. 79 1, 631 
WO AA PE AS 1 20 
e AR 55 1,147 
py A PSN EIC 154 3,179 
0 PEPA 94 1, 939 
(coo AREA PA 53 1,102 
c0 a ee eee 220 4, 540 
1008. Lese prit nim ttr 897 18, 540 
pes Xe Rec EM REPRE 79 1, 631 
j iy OA RS 49 1,015 
Q0 E AAA 114 2, 366 
| PRA ARAU 244 5, 054 
e AE 705 14, 582 
O rc es 368 7, 598 
Qoo ARPA 367 7, 591 
ees 725 18, 522 
po AS 17,779 
JU ar o 2,176 76, 145 
(o AS AA 2, 037 71, 301 
co AS AS 919 , 203 
18 RP 1,878 65, 730 
(o^ EE A] 495 17,325 
o AA AE 1, 943 68, 005 
AL AS 3, 244 113, 540 
y A ae ae 4,077 142, 695 
IM. A RA rre 131 4, 585 
IM APARTA 21 735 
PA LL IAE PURA 13 455 
IIA a o 214 7, 490 
UO RACE 190 6, 650 
o A NAS: 882 30,870 
P EFE ARAS A 1,373 48, 055 
AAA 876 30, 660 
IO sacras rs 965 33, 775 
RO e O 1,826 63, 910 

Total:ii::2izan« 1, 171, 249 24, 564, 248 


Silver Total 
Troy ounces Value Troy ounces Value 
AA AAA 963, 704 | $19, 931, 573 
TITLE, AAA 5, 564 115, 

19, 231 $25, 000 28, 423 215, 000 
2, 308 3, 000 10, 387 170, 000 
2, 602 3, 500 10, 288 160, 500 
2, 308 3, 000 9, 662 155, 000 
2, 308 3, 000 10, 774 178, 000 
3, 846 5, 000 14,731 230, 000 
2, 602 3, 500 9, 272 139, 500 
2, 983 3,878 10, 085 150, 673 
5, 967 7,757 11, 700 125, 257 
4,973 6, 465 9, 882 107, 942 

49, 728 64, 646 54,092 154, 42 

13, 400 17, 420 16, 811 87, 925 

352 458 2, 913 53, 385 
400 520 3,022 54, 720 
500 646 2, 643 44, 946 
200 259 1, 874 34, 859 
700 905 4,764 $4, 905 
300 388 1, 969 34, S88 

11, 200 14, 481 12, 579 42, 981 

20, 300 26, 246 22, O85 81, 746 

20, 900 27,022 25, 290 117, 722 

11, 000 14, 222 14, 411 RA, 722 

14, 800 8, 584 20, 794 132, 484 

13, 200 8, 052 19, 194 131, 952 

24, 700 16, 719 29, 097 107, 619 

25, 200 16, 600 29, 007 95, 300 
1, 300 700 6,016 98, 200 

400 200 1,919 31, 600 
8, 300 4, 500 11, 420 69, 000 
943 500 4,343 70, 782 
4, 854 2, 985 12, 885 168, 999 
1,812 1,114 7,929 127, 562 
1,524 843 7,868 131, 984 
1, 465 743 9, 786 172, 744 
663 436 1, 932 26, 673 
1,110 915 1,700 13, 102 
17 17 96 1, 648 

38 42 30 e 

11 12 66 1,159 

18 18 172 3, 197 

9 9 103 1, 948 

79 65 132 1,167 

31 21 251 4, 561 
108 75 1, 005 18, 615 
21 13 100 1, 644 

5 3 1,018 

19, 051 11,145 19, 165 13, 511 
21,106 11, 249 21, 350 16, 303 
; 11, 571 30, 759 26, 153 

20, 333 5, 897 20, 701 13, 495 

10, 045 2, 832 10, 412 10, 423 

11, 492 4, 022 12, 217 22, 544 
9, 710 6, 277 10, 219 24, 056 
7, 584 6, 451 9, 760 81, 596 
5, 575 4,318 7,612 75, 619 
5, 538 4, 284 6, 487 37, 487 
5, 500 3, 556 7, 378 69, 285 
3, 961 2, 689 4, 456 20, 014 
6, 480 4, 608 8, 423 72, 613 
7, 439 5, 290 10, 683 118, 830 
8, 259 5, 873 12, 336 148, 568 
7, 169 5, 008 7, 300 9, 683 
1, 461 1, 039 1, 482 1,774 

IIA, ERA, A 13 455 
438 396 652 7, 886 
181 164 371 6, 814 
753 682 1, 635 31, 552 

12, 347 11,174 13, 720 59, 229 

15, 157 13, 718 16, 033 44, 378 

16, 319 14, 835 17, 284 48, 610 

212, 368 192, 203 214, 194 256, 113 
717,216 622, 850 1,888, 465 | 25,187, 098 


ii Google 


THE MINERAL INDUSTRY OF NORTH CAROLINA 


749 


TABLE 10.—Mine production of gold and silver, 1799-1960, by counties 


County 


BUERB.,L LZ. A US 
CADIE IA. 
Caldwell...... 


Cherokee............. 
Cleveland............ 
Davidson............. 


E RA E EN 


(Golllgm. «<< docnit 2 


Mal ordre ad 


Mecklenburg......... 
Montgomery. ......-. 
A ACTA MER 


Poll. satan eee 
Randolph............. 
O EA 


Gold 


Troy ounces 


76 
1, 068, 88 


1, 171, 249 


Value 


$34 
148, 006 
24, 806 
60, 249 
2, 281 
41, 917 


1, 586 


22, 110, 338 


24, 564, 248 


Silver 
Troy ounces Value 

66, 901 $60, 539 
200 118 
1, 005 723 
17 10 
502 291 
97 68 
1 1 
4 2 
3, 208 2, 030 
25 17 
208 137 
3, 845 2, 538 
1, 124 585 
2, 068 1, 860 
253 132 
671 406 
6 4 
19 11 
1,855 1,370 
67,558 77,339 
16 12 
13 8 
17, 436 10, 089 
8 4 
178 121 
55, 834 35, 635 
148 88 
143 79 
171,073 88, 210 
7,062 4,972 
189, 632 171, 626 
14 bi 
126, 088 163, 813 
717, 216 622, 850 


TABLE 11.—Leading gold mines, 1881-1960 


Total 


Troy ounces 


A _—_ —2 Cd Ss > | _ xx A ———————  _ _ x= _———_ 


173, 649 
18, 074 
189, 798 
45 

1 


90 
1, 194, 969 
1, 888, 465 


11,710 


177, 436 
829 


42 
1, 594 
22, 274, 151 


25, 187, 098 


id p ona E Montgomery...-....--..--.-.-..--.... 
Gold Hill. oe oboe ooo sect accetceessveasace A x WEE wEPaE 
KODUDÉ A A ras Ken E BWANA acencee A se WEE E da 
Knfeld. A PER XeM ecs eR du aM auVEPMS EA A decet ass 
(Of Vo A asd iem qum ste ae a iE Mecklenburg. ........ is da 
Rich COR MA A ioui eeanueo si Montgomery...................-.-.--- 
zalot a go A A AA 20.117 A A 
POCO S AAA A A A O wen mac wa 
Biggerstafl. cisco AL -0...00 ----- 
Gardner Bl cuidan Guillord..... O 2...2... 
UM ON -sossarna sanesa iaeaea aaa EE SD ROWS cowscsccwctavestedvccevedacutece 
Sally Coggins........-..--....--.--..-2------ 22 ll. Montgomery.................--------- 


FERES- 
BRIS 


Saro 
5] [5 O 
3 zd 


REVIEW BY COUNTIES 


Ninety-four of the 100 counties in North Carolina reported mineral 


roduction ; Mitchell, Ashe, Guilford, Vance, and Cleveland were the 
eaders. In addition to the detailed county production listed in table 
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12, considerable crude feldspar and sheet and scrap mica were pro- 
duced—all of undetermined county origi 
Alamance.—Superior Stone Co., a division of American-Marietta 


Co. (Burlingto 
Highwa 


n and Mebane 
and Public Works 


uarries), and North Carolina State 
ommission (Bason quarry) crushed 


granite for concrete and roads. Boren & Harvey (Snow Camp muc 
mined pyrophyllite for refractory and ceramic uses. Hanford Bri 


Co., Inc., mined miscellaneous cla 


y for heavy clay products. 


Alexander.—The State highway commission mined 47,000 tons of 


paving sand. 


stones (topaz, white sapphire, smoky quartz, rock crystals, 


and emerald). 


Ruth P. Stanley collected a small quang. of gem 
1 


ddenite, 


Alleghany.—A rarat Products Co. crushed traprock for concrete and 


roads. 


Anson.—Lessees of B. V. Hedrick (Lilesville mine), W. R. Bonsal 
Co. (Bonsal mine), and the State highway commission mined 1,707,000 
tons of structural, paving, railroad ballast, metallurgical, and fill sand 


and gravel. 


The State highway commission crushed traprock for 


concrete and roads at the Sugartown and Hendley quarries. 


TABLE 12.—Value of mineral production in North Carolina, by counties? 


County 1959 
Alamance............... (3) 
Alexander.............. $14. 3^0 
Alleghany.............. 62. 030 
Anson.................- 2, 382, 041 
ave Mov (1) 

a I. lee elem ies 
Beaufort................ (5 
Bertíe.................. 3, 000 
Bladen................. 56. 000 
Brunswick.............. 18, 000 
Buncombe.............. (3) 
Burke. ................. )2) 
Cabarrus............... 103, 683 
Caldwell................ (2) 
Camden................ 1,050 
Carteret...............- 1, 575 
Caswell................- 646, 
Catawbeg...............- (2) 
Chatham............... 388, 173 
Cherokee............... (3) 
Chowan................ 50 

JW Pe RN E NE 
Cleveland..............- 0) 
Columbus.............. 42, 350 
Craven................- i) 
Cumberland............ 3) 
Currituck..............- 9. 030 
A ui secse uz 2e24 2, 100 
Davidson............... (2) 
Divino as 49, 300 
Duplin... 1.22 el 
A q 
Edgecombe. ............ 1, 325 
Forsyth................. ) 
Franklin................ 2, 000 
Gaston. ................ (2) 
ntes, cutre es 2, 250 
Granville............... 5.332 
Greene.................- 27,000 
Gullford................ (1) 
A AA (2) 
Harnett................. 6 
Haywood............... (2 
Henderson.............. 342, 846 
Hertford................ 4, 225 
Hoke........---.------- 103, 697 
o A ear eae a 740 
[red@ll occ soc 0...2... (3) 


See footnotes at end of table. 


1960 


Minerals produced in 1960 in order of value 


Granite, talc, miscellaneous clay. 

Sand and gravel, gem stones. 

Traprock. 

Sand and gravel, traprock. 

Copper, gold, sand and gravel, silver, mica, 
Mica, kaolin, sand and gravel, iron ore. 
mand Ang gravel. 


Sand and gravel, granite. 
Sand and gravel. 
Sand and gravel, granite. 
Sand and gravel, mica, gem stones 
Granite. 
Sand and gravel. 

Do. 


Do. 
Granite, sand and gravel. 
Granite, miscellaneous clay, sand and gravel. 
Miscellaneous clay, traprock. 
Marble, talc, granite. gem stones. 
Sand and gravel. 


Do. 

irum minerals, limestone, mica, sand and gravei, 
eldspar. 
Sand and gravel, granite. 
Limestone, sand and gravel. 
Sand and gravol, miscellaneous clay, granite. 
vane and gravel. 
0 


Sand and gravel, slate, miscellaneous clay. 
Sand and gravel, gem stones. 
Sand and gravel. 
Traprock, miscellaneous clay. 
Sand and gravel. 
Granite, sand and gravel. 
Sand and gravel. 
Granite, sand and gravel, miscellaneous clay, mica. 
Sand and gravel. 
Sand and gravel, gem stones, 
Sand and gravel. 
Granite, miscellaneous clay, sand and gravel. 
Miscellaneous clay, sand and gravel. 
Sand and gravel, granite, miscellaneous clay. 
Sand and gravel, gem stones. cla 
y. 


Limestone, granite, 


Sand and gravel. 
Do. 


Do. 
Granite, sand and gravel, gem stones. 
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TABLE 12.—Value of mineral production in North Carolina, by counties '—Con. 
County 1959 1960 Minerals produced in 1960 in order of value 


Granite, olivine, míca. 

Traprock, sand and gravel. 

Sand and gravel. 

Miscellaneous clay, sand and gravel. 

Sand and gravel. 

Granite, sand and gravel, gem stones, mica. 
Mica, granite, sand and gravel, gem stones. 
Sand and gravel. 


O. 
Band and gravel, limestone. 
Granite 


Feldspar, mica, sandstone, gem stones. 
Miscellaneous clay, sand and gravel, slate, talc. 
Talc, sand and gravel, miscellaneous clay, gem stones, 


Granite, traprock, talc, gem stones. 

Sand and gravel. 

Sand and gravel, granite. 

Granite, miscellaneous clay, traprock, sand and gravel. 

arona, miscellaneous clay, sand and gravel, abrasive 
stones. 

Sand and gravel, gem stones. 

Miscellaneous clay, sand and gravel. 

Miscellaneous clay, traprock. 

Miscellaneous clay, sand and gravel, mica. 

Granite, traprock, sand and gravel, gem stones, 

Limestone, granite, feldspar. 

Granite, asbestos, sand and gravel, mica. 

Traprock, miscellaneous clay, sand and gravel. 

Tungsten, granite silver, lead, copper, gold, sand and 


gravel. 
Granite, sand and gravel. 
Sand and gravel. 

pand and gravel, gem stones. 


Granite, sand and gravel, mica, gem stones, 

Granite, sand and gravel. 

Granite, limestone, sand and gravel. 

e sand and gravel, olivine, asbestos, feldsper, gem 
nes. 


1 Graham, Scotland, Tyrrell and Warren Counties are not listed because no production was reported. 
Tub rg withheld to avoid disclosing individual company confidential data; included with ‘‘Undis- 


tri oe 
3 Includes value of feldspar and mica that cannot be assigned to specific counties and values indicated 
by footnote 2. 


Ashe.—Ashe County ranked second in value of mineral production. 
A acna Sulphides, Inc. (Ore Knob mine), recovered copper 
go , and silver. BC Ha w Mining Co. E mine) and Joe 

. Snyder (Brown mine) mined mica. The State highway com- 
mission mined 50,000 tons of paving gravel. 

Avery.—Mica was produced at 26 mines. The leading producers 
of sheet mica were Joe L. Snyder (Charlie Ridge and other mines) 
Dewey Watson (Abe Beam mine), J. E. Wilson (Ground Hog and 
other mines). The only pe of scrap mica was Harris Clay 
Co. (Kaolin and Gusher Knob mue) arris Clay Co. (Gusher 
Knob and Kaolin mines) mined kaolin for whiteware, floor and 


wall title, electrical porcelain, abrasives, plastics, and other uses. 
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Cranberry Magnetite Corp. continued development work and mined 
a small quantity of magnetite at the Cranberry mine. McCrary 
Construction Service and the State highway commission mined pav- 
ing gravel. "n 

Beaufort.—J. D. McCotter, Inc., and the State highway commission 
mined structural and paving sand. 

RS State highway commission mined 1,600 tons of paving 
sand. 

Bladen.—The State highway commission mined 3,500 tons of granite 
and 109,000 tons of sand for concrete and roads. 

Brunswick.—The State highway commission mined 15,000 tons of 
paving sand. 

- Buncombe.—Six operators mined structural, paving, and railroad 
ballast sand and gravel. The leading producers were Grove Stone 
& Sand Branch of B. V. Hedrick Gravel & Sand Co. (Grove mine) 
and McCrary Construction Service (Barnardsville and Swannanoa 
mines). Asheville Construction Co. and the State highway com- 
mission (Weaverville quarry) crushed granite for concrete and roads. 

Burke.—McCrary Construction Service (Lake James mine), A. P. 
Causby Sand & Stone Co., and the State highway commission mined 
paving sand and gravel. Stokes Buchanan mined a small quantity 
of mica at the Emma mine. Herby Bolick collected a small quantity 
of gem stones (zeolites). (Great Lakes Carbon Corp. manufactured 
carbon and graphite products at its plant in Morganton. 

Cabarrus.—Lee White Gravel Pit and the State highway commission 
crushed 99,000 tons of granite for concrete and roads. 

Caldwell.—Miller Bros. Co. and the State highway commission 
mined 124,000 tons of sand and gravel for structural and paving 
uses. 
eo State highway commission mined 3,000 tons of paving 
sand. 

Carteret.—The State highway commission mined 3,000 tons of 

paving sand. 
- Caswell. —W. E. Graham & Sons, a division of Vulcan Materials Co. 
(Danville quarry), and the State highway commission (Ivy Bluff 
quarry) crushed granite for concrete and roads. The State high- 
way commission mined 42,000 tons of paving sand. 

Catawba.—Superior Stone Co. (Hickory quarry) crushed granite 
for concrete and roads. Statesville Bric Co. mined miscellaneous 
clay for heavy clay products. The State highway commission mined 
53,000 tons of paving sand. 

Chatham.—Pomona Terra Cotta Co., Boren Clay Products Co. (Gulf 
mine), Chatham Brick and Tile Co. Inc., and Cherokee Brick Co. 
Ve mine) mined miscellaneous clay for heavy clay products. 

he State highway commission (Goldston quarry) crushed 71,000 
tons of traprock for concrete and roads. 

Cherokee.—Columbia Marble Co. (Pleasant Valley quarry) quarried 
dimension marble; rough block, sawed and cut interior stone; cut, 
dressed monumental stone; and crushed marble for terrazzo and other 
uses. Hitchcock Corp. (Nancy Jordan mine) and Minerals & Metals 
Corp. (Mulberry Gap mine) mined tale for ceramics, crayons, tex- 
tiles, toilet preparations, and other uses. J. L. Colville Construction 
Co. and the State highway commission (Dockery quarry) crushed 
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granite for concrete and roads. Harley Hines collected a small 
quantity of mineral specimens (talc). 
Chowan.—The State highway commission mined 2,800 tons of paving 
sand. 
Clay. —Nantahala Talc & Limestone Co. mined 36,000 tons of paving 


vel. 

E" Cleveland.—Cleveland County ranked fifth in value of mineral pro- 
duction. Superior Stone Co. (Kings Mountain quarry) crushed lime- 
stone for concrete and roads. Ten mica mines were operated in 1960. 
The leading producer of sheet mica was Joe L. Snyder (Workman 
and Huskins mines). Kings Mountain Mica Co. Inc. (Patterson and 
Moss mines), Industrial Mica, Inc., and Foote Mineral Co. (Kings 
Mountain mine) produced scrap mica. 

Foote Mineral Co. mined and processed lithium minerals at Kings 
Mountain and also produced a small quantity of crude feldspar. 
Lithium Corp. of America processed lithium minerals. Shelby Sand 
& Stone Co. and the State highway commission mined structural and 
paving sand. 

Columbus.—The State highway commission mined 82,000 tons of 
sand and 4,700 tons of granite for concrete and roads. 

Craven.—Superior Stone Co. (New Bern quarry) crushed limestone 
for concrete and roads. Southern Sand Co., Inc., and the State high- 
way commission mined structural and paving sand. 

Cumberland.— Becker County Sand € Gravel Co. (Fayetteville mine) 
and the State highway commission mined sand and gravel for struc- 
tural, paving, and railroad ballast uses. Ideal Brick Co. (Linden 
mine) mined 54,000 tons of miscellaneous clay for heavy clay prod- 
ucts. The State highway commission crushed 2,900 tons of granite 
for concrete and roads. 

Currituck.—The State highway commission mined 18,000 tons of 
paving sand. 

x um: State highway commission mined 78,000 tons of paving 
sand. 

Davidson.—Jacob's Creek Flagstone Co., Inc. (Flagstone quarry) 
quarried dimension slate for structural millstock and flagging. Cun- 
ningham Brick Co. (Thomasville mine) mined miscellaneous clay 
for heavy clay products. The State highway commission mined 
195,000 tons of paving sand and gravel. 

Davie.—The State ighway commission mined 95,000 tons of paving 
sand. Ruth P. Stanley collected à small quantity of gem stones (al- 
mandite garnets). 

Duplin.—James W. Kelley and the State highway commission mined 
8,100 tons of structural, paving, and fill sand. 

Durham.—Nello L. Teer Co. crushed traprock for concrete and roads. 
Borden Brick & Tile Co. and Tri-Angle Brick Co. mined miscellaneous 
clay for heavy clay products. 

Edgecombe.—O. H. Woolard Sand & Gravel Co., Tar River Sand & 
Gravel Co., and the State highway commission mined structural, 
paving, and fill sand and gravel. 

Forsyth.—W. E. Graham & Sons crushed granite for concrete and 
roads at the South Fork, No. 421, Piedmont, and North quarries. 
Paul Miller and the State highway commission mined 108,000 tons 
of structural and paving sand. 
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Perlite.—Carolina Perlite Co., Inc., expanded perlite at Gold Hill 
from crude material shipped into North Carolina. Tonnage and 
value of output has consistently increased since 1957. 

Quartz Byproduct quartz was recovered from feldspar flotation 
plants in Mitchell County. Production data are included under stone. 

Sand and Gravel.—Sand and gravel was the second-ranking commod- 
ity in the State in both tonnage and value of production. Commercial 
sand and gravel supplied 68 percent of the tonnage and 80 percent 
of the value, compared with 67 and 80 percent, respectively, in 1959. 
Commercial sand increased 9 percent in tonnage and 6 percent in 
value, whereas Government-and-contractor sand decreased 6 percent 
in both tonnage and value. Commercial gravel was up 2 percent in 
tonnage, but was 3 percent lower in value. However, Government- 
and-contractor gravel increased 29 and 51 percent in tonnage and 
value, respectively. Sand and gravel was produced in 80 counties. 
Commercial sand and gravel was produced in 13 counties; gravel only, 
in 5 counties; and sand only, in 13 counties. Forty-two companies 
operated 51 pits in 31 counties, compared with 46 pits in 30 counties 
in 1959. Government-and-contractor output of sand only came from 
67 counties, gravel from 1 county, and sand and gravel from 5 others. 
Leading producers were: Becker County Sand & Gravel Co., W. R. 
Bonsal Co., Inc., Grove Stone & Sand Branch of B. V. Hedrick 
Gravel & Sand Co., lessees of B. V. Hedrick Gravel & Sand Co., 
McCrary Construction Service, and the State highway department. 


TABLE 6.—Sand and gravel sold or used by producers, by counties 


1959 1960 
County te e mr atom a 
Short tons Value Short tons Value 

AlaManCe.- A A 2, 500 $1, 250 |............]......-..--- 
Alexander... coins riel 43. 000 13, 975 47,090 $15, 812 
AOS cc aida cece 2,037,752 | 2,337,741 | 1,706, 590 1, 859, 027 
A AN AOS 11, 000 5, 500 50, 000 40, 000 
T Sun AA A A MR eee 41,066 81, 178 6 0 
Beaufort... l.l accent ccen ek elci pis aoee aana (1) P l (! 
Bertie A A O EN tee 6, 000 , 000 1,620 4 
Bladen 422s oe oe ede ee chek seo ee oes 108, 000 56, 000 108, £00 §9, 675 
Brunsw]ck. 2. oie ti oe he assou aeia uS araa 18, 000 18, 000 15, 000 4, *00 
Buncombe. ou iccaon anat riada 566, 824 669, 631 745, 884 802. 355 
ET A A ue n MU EE owes 202. 933 109, 088 165, 620 130, 143 
CODA FU ls li 118, 000 Ad 6Rd A A 
Cold Well ec sce cds scores 16, 921 12, 829 123, 837 125, 589 
Camden dress ito 3, 500 1. 070 3, 000 
AAA 3, 1, 575 8, 000 1, 440 
CAS 0 Cll occ es O A 38, 000 19, 000 41, 900 41, 900 
A Con scn2 ot eee A BE qus P Da 57, 537 19, 376 53, 423 17, 904 
CIO WAN tt e Ur o RC oli 1,8 2, 800 840 
A A A IA eae EE 36, 489 25, 626 
ClOV GIANG AAA POS 43,771 17, 508 (1) (1 
Columbüs...-oelsodosseweraczs RAREA REGE nBOSE NETTES 80, 600 42, 350 82, 000 45,1 
o SCHO n a SSE ( ? (d (n (d 
Cumberland... e om svo I eewocztRERI exe iD aU (1 (i ( q 
AN A A Jue Dado nde rtis ous 30, 100 9, 030 17, 500 5, 250 

"v, NONEM EFIE UR REOR 7, 2, 100 77,500 23, 250 
ID A O A 190, 6£0 95, 325 195, 200 87, 600 
Du. NON OHIO NO suas sew Cae 83, 000 49, 800 95, 000 57, 000 
DUNN css ida su dd (1) (1) 8,15 2,525 
E OE COMDO- suscita 2, 500 1, 325 42, 200 41, 636 
FOISVII jee eee A bashes Diem eR Seat (1) (1) 107, 824 65. 020 
A A A eee ten 4, 000 2, 000 000 2, 000 
Gaston A A IA NS 36, 823 14, 729 32, 400 12, 960 
O a o o laos 7, 500 2, 250 5, 500 1, 620 
Cranville.. conan ista deis a 7,110 5, 332 10, 100 6, 060 
A A A 60, 000 , 000 2,000 24, 960 
Güillord A A AA 3, 45 8, 450 8, 000 6, 000 
Hallak A A A IAS 5, 600 3, 000 1, 200 660 
E A A a nasais es (1) (!) (1) (t) 


See footnote at end of table, 
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TABLE 6.—Sand and gravel sold or used by producers, by counties—Continued 


1959 1960 
County 
Short tons Value Short tons Value 
TY W000 oc sadirieun ieena igea 213, 291 $263, 839 (1) (1 
Hertford AA E A piqué de dau Ka 13, 500 21, 996 , 598 
jS A CCS 83, 401 103, 697 (1) 1 
PVG AA Rame Sheer cecsweceueemenesun eas 1, 400 1, 500 450 
a] OA A cee eceeceuusy (1) (1) (1) (1) 
JODISTON ce dene cee cede eee een kere eee eee Tui MEL 33, 500 33, 500 34, 235 31, 835 
SONOS PEES hate Gc A ES EE 41, 886 20, 979 (1) 
A A E A 75, 180 40, 58, 340 32, 087 
A E A An 169, 754 133, 851 (1) 
A A Sense 37,037 14, 814 27, 050 10, 820 
WESCOR A c 1) (1) 4, 050 3, 000 
AE AA A A snesadesa ses 2, 2, 
Mattin oca osea 17, 000 5, 370 3,700 1, 110 
McDowell. 22 do or Uc SOUPE SR REED 1 (1) 1 
MecKlQODITE<cucotorisiesca soi 12, 000 9,000. AA CE agp 
Mitchell. ecce cit een tie eia ES da 25, 386 10 410 |. ssec |n E eH HE 
MODIZOMELY A A AA 77, 200 27,020 75, 000 26, 250 
100i A E E A 416, 146 216, 647 254, 931 152, 456 
Nash id M une o a I ye AAA EN 
New Hanover............-..-..-- e cL ce LL ee eee ee 11, 600 11, 600 11, 800 7, 600 
Northamptol. e. o scu o dee ria (1) (1) (1) (1) 
ONSOW AA A E 5, 000 5, 000 6, 000 1, 800 
E A A Sat clos cane A ERE 8, 000 3, 600 4, 000 1, 920 
Pasquotank AA A A IA 3, 000 900 15, 000 4, 500 
PONG AAN A seoatetee 4, 000 4, 000 6, 000 1, 800 
POT GUINDA. is 10, 000 3, 000 17, 500 5, 250 
dy RN A A ud eae 12, 900 9, 675 4, 930 3, 697 
A A A n aea (1) (1) (1) (1) 
RICNMIONG A AI 9, 650 4, 825 25, 000 13, 250 
Robesin ino lei e E Y RE ) 161, 000 88, 550 
ROCKINEODOM cisco 3, 185 3, 185 2, 859 2, 859 
ROWAD casarnos 41, 250 20, 625 40, 500 20, 250 
RU therlord A A tol eeenw se 175, 967 149, 572 204, 482 172, 602 
A A A E SEE A AE 9, 000 9, 000 10, 000 3, 000 
O AS E O AAA EE E 4, 000 1:400 cosacos al unis Rue 
8tokes................ A E du 95, 000 57, 000 140, 000 84, 000 
E a A A O 10, 960 21, 266 15, 805 8, 693 
TTAUSYIVUING 22. ciasoope caro sore obio (1) (1) 1, 180 1,315 
LO aY CE) AA A A SA PA 12, 500 9, 375 
AE AAA A E 2, 000 1, 000 2 1, 000 
MO A A 5, 068 3, 040 3, 100 1, 610 
Washington- tcs er is aa 48, 000 25, 440 11, 000 3, 300 
Watauga coacalco ada cused 11, 475 6. 097 (1) (1) 
Wa DO ccc cous oi cece cus — ——— 1) (1) 1) 1) 
WHMCS: ARA A A A EN su EE 33, 425 17,700 12, 475 6, 861 
AAI AA A E 77,625 64, 841 61,377 56, 455 
y AA A AAA A Sada e DE 16,175 8, 570 29,775 18, 376 
bé ur. A A DS 33, 500 27, 805 (1) (1) 
Undistributed AAA 2, 893.977 | 2,453,955 | 3,678, 175 3, 152, 597 
o AMA A su added eue 8,579,875 | 7,426,113 | 8,800, 677 7, 453, 304 


1 Figure withheld to avoid disclosing individual company confidential data; Included with 
**Undistributed.”’ 


615629—61—_—48 
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Perlite.—Carolina Perlite Co., Inc., expanded perlite at Gold Hill 
from crude material shipped into North Carolina. Tonnage and 
value of output has consistently increased since 1957. 

Quartz.— Byproduct quartz was recovered from feldspar flotation 
plants in Mitchell County. Production data are included under stone. 

Sand and Gravel.—Sand and gravel was the second-ranking commod- 
ity in the State in both tonnage and value of production. Commercial 
sand and gravel supplied 68 percent of the tonnage and 80 percent 
of the value, compared with 67 and 80 percent, respectively, in 1959. 
Commercial sand increased 9 percent in tonnage and 6 percent in 
value, whereas Government-and-contractor sand decreased 6 percent 
in both tonnage and value. Commercial gravel was up 2 percent in 
tonnage, but was 3 percent lower in value. However, Government- 
and-contractor gravel increased 29 and 51 percent in tonnage and 
value, respectively. Sand and gravel was produced in 80 counties. 
Commercial sand and gravel was produced in 13 counties; gravel only, 
in 5 counties; and sand only, in 13 counties. Forty-two companies 
operated 51 pits in 31 counties, compared with 46 pits in 30 counties 
in 1959. Government-and-contractor output of sand only came from 
67 counties, gravel from 1 county, and sand and gravel from 5 others. 
Leading producers were: Becker County Sand & Gravel Co., W. R. 
Bonsal Co., Inc, Grove Stone & Sand Branch of B. V. Hedrick 
Gravel & Sand Co., lessees of D. V. Hedrick Gravel & Sand Co., 
McCrary Construction Service, and the State highway department. 


TABLE 6.—Sand and gravel sold or used by producers, by counties 


1950 1960 
County 
Short tons Value Short tons Value 

AlAImDaneé.l-.iouloceneede-eddes dec udsMQsC RR MEE ESOOQaE 2, 500 $1. 250 |: A AA 
AlPXand6pclc.culez2 p emasesResclwoteres5esuwu quede 43, 000 13, 975 47,000 $15, 812 
ANSON MEM ND A 2,037,752 | 2, 337, 741 1, 706, 590 1, 859. 027 
A A E A AA 11,000 5, £00 50, 000 40, 000 
AVON: A A O sh cates octal A 41,066 31,178 (n ty 
Benufort sacudir (1) () (1 ( 
A DE AA DAA 6, 000 3,000 1,620 486 
A E aie 002 ee ee eee edu ee ee 108, 000 56, 000 108, £00 59, 675 
Brunswick A E IA 18, 000 18, 000 15, 000 4. * 00 
Hüricombé.c cs uo clus a a oaa ee eese le cons 566, 824 669, 631 745, 884 &02. 355 
A A eres che Se eek Se 202. 933 109, 088 165, 620 130, 143 
A AA oe ee ee to tant iu dc acia 118, 000 43 6R AA oes liye oe ee 
CROW idas 16, 921 12, 829 123, 837 125, 589 
Camu VOEE EE EE EE E oa 3, 500 1. 07:0 3 
E A A TCU ES 3, £00 1, 575 3, 000 1, 440 
Cinel nt cece A A a ee ee er 38, 000 19, 000 41, 900 41, 900 
e ie so as oe i A AI 57, 537 19, 376 53, 423 7, 204 
AA E A A esci UC 1, 800 9 2, 800 840 

E A AI in AAA PA A , 489 25, 626 
Elec o a 43,771 17, 508 (1) (1) 
Columbus dis laa codecs 80, 600 42, 350 82, 000 45, 100 
A oo ie i A P 6 t (d 
Cumberland. iia caia (t (1 (1 (1 
AT AA A Lue. 30, 100 9,030 17, 500 5, 250 

NYO AAA AA A pL E ELLE 7 2,100 77, 500 23, 250 
E E A IN 190, 650 95, 325 195, 200 97, ^00 
Dario AA IN IEA 83, 000 49, 800 95, 000 57, 000 
E A A A ME () (1) 8, 150 2, 525 
e AA A du eee 2, 500 1, 825 42, 290 41, 836 
Gis A eee ee eee eo eee (!) (1) 107, 824 65, 090 
A A A 4, 000 2, 000 4, 000 2. 000 
A A wee tte eee e ME 36, 823 14, 729 32, 400 12. 20 
eni A A AN EE 7, 500 2, 250 5, 500 1, 6:0 
Grintilessnncaicapos coca ceci dadas 7,110 5, 332 10, 100 6, 060 

AA A oe D EP DL EOD EE LEE 60, 000 27,000 52, 000 24, 960 
E AA E E E Se akacal 3, 450 3, 450 6, 000 6, 000 
PVE s wie caw seated A eee eae 5, 600 3, 000 , 200 660 
PUNO AA A A elec Eme E (1) (1) (1) (3) 

See footnote at end of table, 
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TABLE 6.—Sand and gravel sold or used by producers, by counties—Continued 


1959 1960 
County A ASA RA 
Short tons Value Short tons Value 

TGV W000 A A E 213, 291 $263, 839 ! (! 
Hertlord- AAA ia aaaea 13, 500 4, 225 21, 996 , 598 

A AN 83, 401 103, 697 ) ( 
¿ls A A AI A A A ee 1, 400 , 500 
A A A e a AN (1) (0) (1) (1) 
Jolnstol.. deos ee mueve acnahRE a 33, 500 33, 500 34, 235 31, 835 
JONGS loe A a E MIEL E LL cece 41, 886 20, 979 (1) ( 

A e eec ESSO 75, 180 40, 000 $8, 340 32, 087 
AO A A A 169, 754 133,851 (1) 1 
Lincoln ocisanaracas aos dl as ata 37, 037 14, 814 27, 050 10, 820 
MACON Ss co tee howto eases (1) 4,050 3, 000 
DBiadlson A A a Lc A A AN AO 2, 000 , 
Martio. oid e cca e ES o eee 17, 000 5, 370 3, 700 1, 110 
McDowell- nosostros ccoo (1) (1) (1) (1) 
ld A casa cecciccdkaueecas ann ccacdcecce 12, 000 9.000 Wess cece cuss AA 
Mitchell: ee A A OS 25, 386 19, 410 AO AAA 
Montgomery... owe st cu HU dete ui EE pe 77, 200 27, 020 75, 000 26, 250 
MOOR A A NN 416, 146 216, 647 254, 931 152, 456 
ent A A E IE A ai 1) A AAA PA 
New S GVEA 11, 600 11, 600 11, 800 7, 600 
II IA A x Weber (1) (1) (1) (1) 
OUSIOW II eect thee merca EK LE E RE E 5, 000 5, 000 6, 000 1, 800 
patet. swcstoe oad intu ets ogee saut desti e REEL 8, 000 3, 600 4, 000 1,920 
EI AA A 3, 000 900 15, 000 4, 500 
¡LU AAA A A eeskees ks 4, 000 4, 00() 6, 000 1, 800 
Perquimans có 10, 000 3, 000 17, 500 5, 250 
Persol RA webs eoseeseeusdunseecs 12, 900 9, 675 4,930 3, 697 
y A EM A REM (1) (1) (1) (1) 
Richmond A A A A 9, 650 4, 825 25. 000 13, 250 
Robes a Sa 1 (1) 161, 000 88, 550 
a ds AAA A A A 3, 185 3,185 2, 859 2, 859 

OWAN RAS ES A ee ween et AE 41, 250 20, 625 40, 500 20, 250 
o A A A 175, 987 149, 572 204, 482 172, 692 
Sal PSO ese aces A A O 9, , 000 10, 000 3, 000 
icis AA A A E 4, 000 IA A 
8tokes................ ieee ee A E E 95, 000 57, 000 140, 000 84, 000 
A ETETE EE A E EEEE EN 10, 960 21, 266 15, 805 8, 693 
Transylvania... rt iaa (1) (1) 1, 180 1,315 
pi AAA A Wek os A, AA E. 12, 500 9,375 
A IS atu AA E 2, 000 1, 000 2, 1, 000 
WAKO oc E E SE A ÓN 5, 068 3, 040 3, 100 1,610 
W ASHIN lOs oia cere cc OU RE RE EE 48, 000 25, 440 11, 000 ; 
A A A O EE 11,475 6. 997 (1) (!) 
WAV sados ) (1) 1 (!) 
WIKeS A A sseui ele 33, 425 17,700 12, 475 6, 861 
AAA A A INEA 77,625 64, 841 61,377 56, 455 
dini s] MM OM tp EPOD 16,175 8, 570 29, 775 16, 376 
pull AA ETE 33, 500 27,805 (1) (1) 
Undistribüted........... eoa oe e se cotwsdewanccweescs 2,893,977 | 2,453.955 | 3,678,175 3, 152, 597 

Totál AAA CNN 8, 579,875 | 7,426,113 | 8,800, 677 7, 453, 304 


1 Figure withheld to avoid disclosing individual company confidential data; Included with 
**Undistributed.”’ 
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Perlite.—Carolina Perlite Co., Inc., expanded perlite at Gold Hill 
from crude material shipped into North Carolina. Tonnage and 
value of output has consistently increased since 1957. 

Quartz. —Byproduct quartz was recovered from feldspar flotation 
plants in Mitchell County. Production data are included under stone. 

Sand and Gravel.—Sand and gravel was the second-ranking commod- 
ity in the State in both tonnage and value of production. Commercial 
sand and gravel supplied 68 percent of the tonnage and 80 percent 
of the value, compared with 67 and 80 percent, respectively, in 1959, 
Commercial sand increased 9 percent ın tonnage and 6 percent in 
value, whereas Government-and-contractor sand decreased 6 percent 
in both tonnage and value. Commercial gravel was up 2 percent in 
tonnage, but was 3 percent lower in value. However, Government- 
and-contractor gravel increased 29 and 51 percent in tonnage and 
value, respectively. Sand and gravel was produced in 80 counties. 
Commercial sand and gravel was produced in 13 counties; gravel only, 
in 5 counties; and sand only, in 13 counties. Forty-two companies 
operated 51 pits in 31 counties, compared with 46 pits in 30 counties 
in 1959. Government-and-contractor output of sand only came from 
67 counties, gravel from 1 county, and sand and gravel from 5 others. 
Leading producers were: Becker County Sand & Gravel Co., W. R. 
Bonsal Co., Inc., Grove Stone & Sand Branch of B. V. Hedrick 
Gravel & Sand Co., lessees of B. V. Hedrick Gravel & Sand Co., 
McCrary Construction Service, and the State highway department. 


TABLE 6.—Sand and gravel sold or used by producers, by counties 


1959 1960 
County 
Short tons Value Short tons Value 

A A RA 2, 500 31.250 A NS 
MACANO is 43. 000 13, 975 47,00 $15, 812 

SOW acoso tee A AA 2,037,752 | 2,337, 741 1, 708, 590 1, 859. 027 
BSG odes o oat AS A 11, 000 5,5 50. 000 40, 000 
AVAIT A en A IA E e MU 41, 066 31, 178 3 6 
A A A A AA (1) (1) (! (t 
AA drop occae aqu UE cei 6. 000 8, 000 1, 620 4R6 
EIRTO a ES R eost LL A E Ede 108, 000 56. 000 108, 500 59. 675 
A A A adn 18, 000 18, 000 15, 000 4. *00 
BUNnCOM D6 aii enedscsk lc eek 566, R24 669. 631 745, 884 £02 365 
Dubai rita 202. 933 109, 088 165, 620 130, 143 
Ca DAIS recia Ss 118, 000 ORS A A 
Caldwell A A A IA i fo Id 16, 921 12, 829 123. 837 125, 589 
Candelic os ets tr o it 3, 500 1. 070 3. 000 900 
Carteret AA medio 3, £00 1,575 3, 000 1, 440 
CaS Well A A A 38, 000 19, 000 41, 200 41. 900 
Calaw Nas. uc uu senec uuuzo2secile dizi cceli alaba 57,537 19, 376 53, 423 17, 904 
A A A O A LL ÓN 1, 800 950 2, £00 840 
E AER A EE E Ne AE, en an 36, 489 25, 626 
Cleveland AAA IS APA 43,771 17, 508 (1) (1) 
Col Mbs. ansias coa asa 80, 600 42, 350 82, 000 45, 100 
CYAVON E A A eecet eee sedor eee ( R 6 3 (d 
o AA A eR uer ( 1 (! 1 
¡AN MN eee uud 30, 100 9, 030 17, 500 5, 250 
Da cscs el c cae aio 7, 000 2, 100 77, 500 23, 250 
ID None ee cae dae eee couse ks 190, 650 95, 325 195, 200 97, 600 
Davie A ee a eat oll eee a 83, 000 49, 800 95, 000 57,000 
Dun: tesauros et aaa aaa (1) (1) 8, 150 2,525 
Edgecombe. ocio ta 2, 500 1, 325 42, 200 41, 636 
AAA A ee calls (1) (1) 107, 824 65.090 
AAA eats ke eee 4, 000 2, 000 4, 000 2. 000 
LI A A 36, 823 14, 729 32, 400 12, 960 
Gales. (cc PLU 7, 500 2, 250 5, £00 1,650 
e MA A RN 7,110 5, 332 10, 100 6, 060 
A IO E cfe 60, 000 27, 000 52, 000 24, 960 
E A O eetooew eee detoue ces 8, 450 3, 450 6, 000 6, 000 
E A AN SE gem. 5, 600 3, 000 1, 200 660 
Hammett. econ e ee eet ee DERE (1) (1) (1) (1) 

See footnote at end of table. 
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TABLE 6.—Sand and gravel sold or used by producers, by counties—Continued 


1959 1960 
County 
Short tons Value Short tons Value 
Haywood- ias 213, 291 $263, 839 (1) ( 
Hertford. ecco ee ete eee ere Se au dd Dac 13, 500 4, 225 21, 996 , 598 
ONG see E A A Eae e 83, 401 103, 697 (1) ) 
TAY A A E IAEA 1, 400 1, 500 450 
Iredell. A A A AA (1) (1) (1) (1) 
A A A A A 33, 500 33, 500 34, 235 31, 835 
JOHOS O A Mei E Ed 41, 886 20, 979 (1) 
ec cL pd pP E 75, 180 40, 000 58, 340 32,087 
A A ea eee ee HE DNE 169, 754 133,851 (1) 
A A A A A sq eee 37,037 14, 814 27, 050 10, 820 
Mato... cc. semen ly eseoway aM RM LEE EAD EO EE (1) ) 4,050 3, 000 
Madison AA A A  PP E uos E 2, 000 2, 000 
Mart as 17, 000 5, 370 3, 700 1, 110 
McDowell. wee ec te rbuesH re NEUE NK EE Ee E l (1) (1) (1) 
Meck lew bu re on di e a 12, 000 92000. .accuscaecee lisses 
Mittels os 25, 386 19, 410 A clo ee 
Montgomery... A AS nda 77, 200 27, 020 75, 000 26, 250 
E A cee tise A AS 416, 146 216, 647 254, 931 152, 456 
A AA A ccn 1 AA ANO 
New HANOVer AAA 11, 600 11, 600 11, 800 7, 600 
INOFIDSIN PLONE CR NE EE Me (1) (1) (1) (1) 
OnNSIOW A RROgatmempu A e CUL S DUE 5, 000 5, 000 6, 000 1, 800 
PA CO orcas ove ce A e ULL DE 8, 000 3, 600 4, 000 1, 920 
E AE A A 3, 000 15, 000 : 
FOO SENSO AI NN MP Ea 4, 000 4, 000 6, 000 1, 800 
AA A x A qi ted E dud 10, 000 3, 000 17, 500 5, 250 
O A A IA 12, 900 9, 675 4, 930 3, 697 
A A (1) (1) (1) (1 
Richmond a a toe Er PELIS 9, 650 4, 825 25, 000 13, 250 
A E IO a eu E Li LL E (1) 161, 000 88, 550 
FOCKIn A esa eoe ecu EE O 3, 185 3, 185 2, 859 2,859 
ROWAN (i rotons O aanne cade edd andi as 41, 250 20, 625 40, 500 20, 250 
Rutherford. aee ace A A HR UEM UE 175, 987 149, 572 201, 482 172, 092 
MIOSON AAA A A M muse EC dao , 000 9, 000 10, 000 3, 000 
A A 4, 000 1400 |. enean [enc ue Dco rA 
ls e wubdsssasen desse icu oLU EEES 95, 000 57, 000 140, 000 84, 000 
BUNDY A m amu Sa A i suu erae a 10, 960 21, 206 15, 805 8, 693 
da AAA A E DAR e eheu (1) (1) 1, 180 1, 315 
AAA A A PA ome ie E E aad 12, 500 9, 375 
hd i. MOD NICE OR NOV ERR RA 2, 000 1, 000 2, 000 1, 000 
M HEB LI LC co ds cosa cas 5, 068 3, 040 3, 100 1, 610 
MAUI RA a HE ER DS MHPSSeE S EQUe SEES 48, 000 25, 440 11, 000 3, 300 
MS A E ERE qu MERE MEAE 11, 475 6. 997 (1) (1) 
M BVIIB AAA A A ddan ada diras (1) (1) 1) (1) 
A AAA A RCM ud E Eia Te 33, 425 17, 700 12, 475 6, 861 
a: ilsOll.ccessc2 ccu A Cache LEUR a E. 77,625 64,841 61, 377 56, 455 
D AITA E a Na d A ula euer II 16,175 8, 570 29, 775 18, 376 
bé. AM A E 33, 500 27,805 (1) (1) 
Undistributed.`... -00-2-2002 E S da cas eS 2, S93, 977 2, 453. 955 3, 678, 175 3, 152, 597 
A KoT A. <n Souda sen Galwoes ieee IR wee 8, 579,875 | 7,426,113 | 8,800, 677 7, 453, 304 


1 Figure withheld to avoid disclosing individual company confidential data; Included with 
“«Undistributed.” 
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TABLE 7.—Sand and gravel sold or used by produoers, by uses 


Use 
Short tons 

Band: 

Paving... A 3, 200, 641 

Btructural.................... 1, 726, 292 

Fil... os ne oe Rua 89, 474 

Othet. oe eorr RS 7, 600 
Gravel: 

Paving......................- 1, 048, 823 

Btructural.................... 1, E^ m 

FT NEEDED MP Med" EXEC 

Other... --2-20---.---.---- (3) 


Total sand and gravel......| 48, 570, 875 


1 Includes railroad ballast sand. 
3 Figure withheld to avoid disclosing individual company confidential data; included with “Other 


3 Included with “Total sand and gravel.” 
4 Includes filter and railroad ballast sand and uses indicated by footnote 3. 


TABLE 8.—Crushed granite sold or used by producers, by counties 


AAA AAA AAA AAA dd casona conacnolonconon no .o nm 


A A A O ASA EA PIES d 780 
CES ee IQ PENAS 131, 302 
n Tin EHE EY po 
A A A PE A IA 11, 780 
EA IA DEA IS AI A 7, 250 
rM A A A ‘oe 
SACHE intestate IA, PP ACA HP DEAN ER 20, 51, 250 
HenderBOli.. A A A A A AA i f 
"] NE AAA AAA, APRA AAA 1 1 
LB A A A AN PARA 1 d 
COUN DES MERERI E A p. pU NN A 63, 215 500 
E A A A O AI A AA A e G 
Mecklenburg... ...-.------- -0-2-2-0 .----- -2 ( i 
New HanoveE..........l..l.ceu- ssec A . Q). | D. PR idcsceccccee 
pul. ERR NEMINEM Pm DUE 21, 281 31, 921 
Randolph AAA A ROI OSEE EE 165, 720 264, 657 
pedale,- aa ONEEN A AI PAR seewes 4, 000 10, 000 
ROWE IM EN REN AAA 
BUITy REA EA sve saute AN RR 
a oo i 
SU STU RA SAR CNI SACER ON DM 64%, eno 000 
A A AAN uiua aa ed E 1) (1) 
b: MH coa is 1, 500 253, 000 
WIN a tok acs geese ds ! ) 
MAMI: cs Se Ne es dot , 600 000 
Undistributed............................. e eL L c Ls. 6,911,005 | 10,384, 439 
A AAA A A tect estes 11,911, 554 | 10,720, 252 | 15, 274, 313 


1 Figure withheld to avoid disclosing individual company confidential data; included with "Un. 
distributed.” 


THE MINERAL INDUSTRY OF NORTH CAROLINA 747 


Stone.—Output of stone, the principal mineral product of the ree. 
increased 14 percent in tonnage and 15 percent in value. Crushe 
stone production was up 15 percent in tonnage and 17 percent in value, 
whereas dimension stone decreased 33 percent in quantity and 3 per- 
cent in value. 

Stone was quarried in 47 counties, as follows: Granite in 32, lime- 
stone in 8, marble in 1 (Cherokee), quartz in 1 (Mitchell), slate in 2 
(Davidson and Montgomery), and traprock in 10. Commercial stone, 
excluding QUAE was produced by 19 operators from 66 quarries—48 
granite 8 limestone, 2 slate, 7 traprock, and 1 marble. The State 

ighway department crushed stone from 13 granite, 1 limestone, and 
5 traprock quarries. Leading crushed stone producers were: W. E. 
Graham & dons a division of Vulcan Materials Co.; Superior Stone 
Co., & division of American Marietta Co.; and Nello L. Teer 
Principal producers of dimension stone were: Columbia Marble Co., 
Harris Granite Quarries, and North Carolina Granite Co. 

Talc and Pyrophyllite.—Combined production of crude talc and 

pyrophyllite decreased 21 percent in tonnage and 15 percent in value 
rimarily because of lower sales to consumers of crude p ddp para 
rude talc production was little changed from 1959. Ground tale 
and pyrophyllite increased 3 percent in tonnage, but decreased 1 per- 
cent in value. Sawed talc (crayons) was considerably higher in ton- 
nage, with & somewhat smaller increase in value. Ground talc was 
sold principally for textile use and toilet preparations. Ground py- 
rophyllite was used principally in ceramics, refractories, insecticides, 
and rubber. Talc was mined in Cherokee County and pyrophyllite in 
Alamance, Montgomery, Moore, Orange, and Randolph Counties. . 

Vermiculite.—Zonolite Co. operated an exfoliating plant at High 

Point using crude vermiculite shipped into the State. 


METALS 


Gold, Silver, Copper, and Lead.—Copper | psu increased 28 per- 
cent in tonnage and 34 percent in value. Appalachian Sulphides, Inc., 
mined and concentrated sulfide ore from the Ore Knob mine at West 
Jefferson, and Tungsten Mining Corp. recovered copper and lead by 
flotation of accumulated tailings from its tungsten mill in Vance 
County. Gold and silver were recovered from the smelting of con- 
centrates of both companies. Appalachian Sulphides, Inc., reported 
a reserve of 400,000 tons of ore, sufficient for less than 2 years of 
operation. 

Iron Ore.—Cranberry Magnetite Corp., Avery County, continued 
development and produced a small tonnage of iron ore. 

Silicon.—High-purity silicon was produced by E. I. du Pont de 
Nemours & Co., Inc., at Brevard. 

Tungsten.— Tungsten Mining Corp. resumed mining at the Hamme 
mine in Vance County in May and maintained production for the 
balance of the year. 
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TABLE 9.—Mine production of gold and silver, 1799-1960 


Gold Silver Total 
Year 
Troy ounces Value Troy ounces Value Troy ounces Value 

1799-1880.............- 963, 704 SEEDS GE ts di ode 963, 794 | $19, 931, 573 
y E AA 5, 564 AR IE APA 5, 115, 
[oo APA 9, 192 190, 000 19, 231 $25, 000 28, 423 215, 000 
pos APA 8, 079 167, 000 2, 308 3, 000 10, 387 170, 000 
Vo) ITA A 7, 596 157,000 2, 692 3, 500 10, 288 160, 500 
O ra 7,354 152, 000 2,308 3,000 9, 662 155, 000 
E wcccascucanchaune 8, 466 175, 000 2, 308 3, 000 10, 774 178, 000 
Doy EC REIR 10, 885 225, 000 3, 846 5,000 14, 731 230, 000 
EOS: 6, 580 136, 000 2, 692 3, 500 9, 272 139, 500 
O ios 7,102 146, 795 2, 983 3,878 10, 085 150, 673 
ARA ER 5,733 118, 500 5,967 7,757 11, 700 125, 257 
E AAA RR 4,909 101, 477 4,973 6, 465 9, 882 107, 942 
E A ee 4,364 90, 196 49, 728 64, 646 54,002 154, 842 
> RARA 3,411 70, 505 13, 400 17, 420 16,811 87, 925 
o RR 2,561 52, 927 352 458 2,913 53, 385 
INS as bsec 2, 622 54, 200 400 520 3,022 54, 720 
ec MENÉ A ES 2, 143 44, 300 500 646 2, 643 44, 946 
Y ¿PARAR 1,674 34, 600 200 259 1,874 34, 859 
E ee eee 4,004 84, 000 700 905 4, 764 $4, 905 
OR A A 1, 669 34, 500 300 388 1, 969 34, RSS 
I cler E 1, 379 28, 500 11, 200 14, 481 12, 579 42, 081 
III, onn aes o emm pauco 2, 685 55, 500 20, 300 26, 246 22, 985 81,746 
coo MA A 4,390 90, 700 20, 900 27,022 25, 290 17,72 
MR AAA 3,411 70, 500 11,000 14, 222 14, 411 $4, 722 
tie t EGM E 5, 994 123, 900 14, 800 8, 584 20, 794 132, 484 
MON AI E 5, 904 123, 900 13, 200 8,052 19, 194 131, 952 
j|; MARO AI 4,397 90, 900 24, 700 16, 719 29, 097 107,619 
ZA eoisewasf t ni 3, 807 78, 700 25, 200 16, 600 29, 007 95, 300 
MN oaa S dmn epa a dica 4, 716 97, 500 1, 300 700 6,016 98, 200 
AAA 1,519 31, 400 400 200 1,919 31, 600 
03 a N 3, 120 64, 500 8, 300 4, 500 11, 420 69, 000 
14 9 ARA, Y ee 3, 400 70, 282 943 500 4, 343 70, 782 
|) ARIAS 8, 031 166, 014 4,854 2, 985 12, 885 168, 999 
Mirra 6,117 126, 448 1,812 1,114 7,929 127.562 
DISS oo dec ches RACES PE 6, 344 131,141 1,524 843 7,808 131, 984 
Wi Oe ae 8, 321 172,001 1,465 743 9, 786 172, 744 
pity | ee TET PP 1, 269 26, 237 663 436 1, 932 26, 673 
(jy APA 590 12, 187 1,110 915 1,700 13, 102 
A tacdmesa sce 1, 631 17 17 96 1, 648 
plo, CMM A PA boi 1 20 38 42 39 62 
¡LAIA 55 1,147 11 12 66 1,159 
AM EE aie oe E 154 3,179 18 18 172 3,197 
07 AA AS ae 04 1, 039 9 9 103 1,948 
ERRADA 53 1,102 79 65 132 1,187 
oo PEA 220 4, 540 31 21 251 4, 561 
QU SEA AS T 897 18, 540 108 75 1, 005 18,615 
A ROS. 79 1, 631 21 13 100 1, 644 
EET Laon ados IA 49 1,015 5 3 54 1,018 
E AR 114 2, 356 19, 051 11,145 19,165 13, 511 
y IRSA WS. 244 5, 054 21,106 11, 249 21,350 16, 303 
VO ek 705 14, 582 30, 054 11,571 30, 759 26.153 
ME Cuir ei PETER 368 7, 508 20, 333 5, 897 20, 701 13, 495 
oo APS A 367 7, 591 10, 045 2, 832 10, 412 10, 423 
Doo EIN Y 725 18, 52 11, 492 4, 022 12, 217 22, 544 
o AS AIN 509 17,779 9,710 6, 277 10, 219 24, 056 
1 IAE AR 2,176 76, 145 7, 584 5, 451 9, 760 81, 596 
(Qo —— Ó! 2, 037 71, 301 5, 575 4,318 7,612 75, 619 
iy deer MP rn 919 , 203 5, 538 4, 284 6, 487 37, 487 
itt AAA A 1,878 65, 730 5, 500 3, 556 7, 378 69, 286 
AOC EIN O 495 17,325 3, 961 2, 689 4, 456 20, 014 
Re EARL AA 1, 943 , 005 6, 480 4, 608 8, 423 72, 613 
IA E E 3, 244 113, 540 7, 439 5, 290 10, 683 118, 830 
[Y IS ees 4,077 142, 695 8, 259 5,873 12, 336 148, 568 
i AR AQ 131 4, 585 7,169 5, 098 7, 300 9, 683 
TM AA A ES 21 735 1, 461 1, 039 1, 482 1,774 
A A AA E ARA AIM ARA GA 
II rd 13 PAPA MASA 13 455 
AAA PARAR SO Ne Sea! AAA AAA AAA QUA IET EA 
io PEREA ES Pm 214 7, 490 438 396 652 7, 886 
BPO RR DO I a 190 6, 650 181 164 371 6,814 
po, ARA B82 30, 870 753 682 1, 635 31, 552 
Y EA E 1,373 48, 055 12, 347 11,174 13, 720 59, 229 
a ira TE 876 30, 660 15, 157 13,718 16, 033 44, 378 
rio a 905 33,775 16,319 14,835 17, 284 48, 610 
poo AS PES 1, 826 63, 910 212, 368 , 203 214, 194 256, 113 

TOtal as 1,171, 249 24, 564, 248 717, 216 622, 850 1, 888,465 | 25, 187, 098 


nee Google 
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TABLE 10.—Mine production of gold and silver, 1798-1960, by counties 


Gold Silver Total 
County 
Troy ounces Value Troy ounces Value Troy ounces Value 
A rr 1 UN. Venice CEN II 1 $34 
Aca dde 4, 297 148, 006 66, 901 $60, 539 71, 198 208, 545 
BUB. A A 1, 162 24, 806 2 1,362 24, 924 
e OA 2, 709 60, 249 1,005 723 3,714 60, 972 
eN AAA Lo. 105 2, 281 17 10 122 2, 291 
Catawbe.............. 1, 994 41, 917 502 291 2, 496 42, 208 
CONTE aai ee E AAA AAA 7 68 97 68 
Cherokee. ............ 55 1, 154 1 1 56 1,155 
Gyeverand ....oooooo= 54 1, 132 4 2 58 1, 134 
Davidi IA 386 9, 580 3, 208 2, 030 3, 594 11, 610 
DOWER AAA 3 TA aria ira 7 
ur. MR O scat 508 11, 693 25 17 533 11,710 
CONO. 2 m oras eod 675 18, 429 208 137 883 18, 566 
Gron vilia. e sco eunmáu 14 290 9, 845 2, 538 3, 859 2, 828 
E APRO E qe 1, 144 24, 309 1, 124 585 2, 268 24, 894 
rta! AAA 2, 250 78, 590 2, 068 1, 860 4, 318 80, 450 
Henderson............ 3 66 253 132 256 198 
A EII IS 1 AA TE ARA ] 24 
| os 147 3, 140 671 406 818 3, 546 
JY. i ee ee ae Se 23 505 6 4 29 509 
McDowell............ 152 3, 444 19 11 171 3, 455 
Mecklenburg......... 7, 462 228, 058 1, 855 1,370 9,317 229, 428 
Montgomery......... 56, 763 1, 174, 085 67, 558 77,339 124, 321 1, 251, 424 
DO ERE x sal cw 25 576 16 12 41 588 
Nash Losses od m ome 148 3, 171 13 $ 161 3,179 
a EI A 59 PAIPA AA 59 1, 242 
a A 7 1, 632 17, 436 10, 089 17,514 11, 721 
Poll. caco ries 37 803 8 5 7 
Randolph............. 397 9, 515 178 121 575 9, 636 
p Loo EE SEHE TS 5, 783 119, 740 55, 834 35, 635 61, 617 155, 375 
Rutherford . . ......... 1, 425 31, 865 148 1, 573 31, 953 
cac da PARA NE 636 17,022 143 79 779 17, 101 
Re A 2,576 73, 388 171,073 88, 210 173, 649 161, 598 
A a SET 11, 012 354, 830 7,062 4,972 18,074 359, 802 
RAEE 166 5, 810 189, 632 171, 626 189, 798 177, 436 
CL ae 41 825 4 4 45 
bilo IBA 1 A ISS 1 42 
Bl E A ee 76 1, 586 14 $ 90 1,594 
Undistributed ........ 1, 068, 881 22, 110, 338 126, 088 163, 813 1, 194, 969 22, 274, 151 
DONE S oe 1, 171, 249 24, 564, 248 717, 216 622, 850 1, 888, 465 25, 187,098 


TABLE 11.—Leading gold mines, 1881-1960 


i 
E 


A UNION AA ——! 348, 915 
GU A A AA do do AA hn E cese 161. 365 
A AA A ASMA A cece un a eR EE x 148, 006 

WEIR A A as APP AAA 93, 802 
EIA O A ¿LT A 91, 897 
KONS- AA A A E A A AM 72, 808 
A AA O A ES AMA 71, 085 
C T o) o.. AA AS E aU QRE PEE 59, 235 
O AP A MOÜIUDIDBZV IA 49, 573 
A A A B 04 A EN VET dM SEE 85, 516 

A A A O o a AMA E P ME 31, 334 
ll APA A A AT A cous 24, 607 
Gardner Hill. .....- -20-020 ------2-.-----2-----------| AJUIIOT lorca 17, 384 
UN RAS AA N A E ROW casaron sisas 16, 538 
AE A e Eo merR Redes e peURE TT Montgomery............. is 15,377 


REVIEW BY COUNTIES 


Ninety-four of the 100 counties in North Carolina reported mineral 
production: Mitchell, Ashe, Guilford, Vance, and Cleveland were the 
eaders. In addition to the detailed county production listed in table 
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12, considerable crude feldspar and sheet and scrap mica were pro- 
duced—all of undetermined county origi 

Alamance.—Superior Stone Co., a division of American-Marietta 
Co. (Burlington and Mebane quarries), and North Carolina State 
Highway and Public Works Commission (Bason quarry) crushed 
granite for concrete and roads. Boren & Harvey (Snow Camp nue? 
mined pyrophyllite for refractory and ceramic uses. Hanford Bric 
Co., Inc., mined miscellaneous clay for heavy clay products. 

Alexander.—The State highway commission mined 47,000 tons of 
paving sand. Ruth P. Stanley collected a small quantity of gem 
stones (topaz, white sapphire, smoky quartz, rock crystals, hiddenite, 
and emerald). 

A PENADI AA Products Co. crushed traprock for concrete and 
roads. 

Anson.—Lessees of B. V. Hedrick (Lilesville mine), W. R. Bonsal 
Co. (Bonsal mine), and the State highway commission mined 1,707,000 
tons of structural, paving, railroad ballast, metallurgical, and fill sand 
and gravel. The State highway commission crushed traprock for 
concrete and roads at the Sugartown and Hendley quarries. 


TABLE 12.—Value of mineral production in North Carolina, by counties! 


County 1959 1960 Minerals produced in 1960 in order of value 
Alamance............... (2) (2) Granite, talc, miscellaneous clay. 
Alesander.............. $14. 3^0 $18,417 | Sand and gravel, gem stones. 
Alleghany.............. 62, 030 (3) Traprock, 

ANSON. A necs 2, 382,641 | 1,887,129 | Sand and gravel, traprock. 

ADO coa ee Encuentre (3) (2) Copper, gold, sand and gravel, silver, mica, 

A AA i (3) Mica, kaolin, sand and gravel, iron ore. 

Beaufort................ a Q) Sand and gravel. 

Bertle.................. 3, 468 Do. 

Bladen. ................ 56, 000 68, 425 | Sand and gravel, granite. 

Brunswick.............. 18, 000 4, 500 | Sand and gravel. 

Buncombe.............. (3) qn Sand and gravel, granite. 

Bürk8:25: 2-92 229 92 sul )!) 130, 693 | Sand and gravel, mica, gem stones 

Cabarrus............... 103, 683 121.392 | Granite. 

Caldwell................ (2) 125, 589 | Sand and gravel. 

Camden................ 1,050 900 Do. 

Carteret................ 1, 575 1, 440 Do. 

Caswell................- 646, 048 588.324 | Granite, sand and gravel. 

Catawbg........-.-. ee. (2) (3) Granite, miscellaneous clay, sand and gravel. 

Chatham..............- 388, 173 340, 531 | Miscellaneous clay, traprock. 

Cherokee............... (2) (2) Marble, talc, granite. gem stones. 

Chowan................ 950 840 | Sand and gravel. 

Glacial bos 70 25, 626 O. 

Cleveland.............. (*) (2) ME minerals, limestone, mica, sand and graves, 
eldspar. 

Columbus.............. 42, 350 56,850 | Sand and gravel, granite. 

Creven................. 1) i) Limestone, sand and gravel, 

Cumberland............ 2) (3 Sand and gravol, miscellaneous clay, granite. — 

Currituck............... 9. 030 5,250 | Sand and gravel. 

Dre ceu cuseseaQe i ep: 2, 100 23,250 Do. 

Davidson............... (2) (2) Sand and gravel, slate, miscellaneous clay. 

Di lic ae 49, 300 57,005 | Sand and gravel, gem stones, 

Duplin... .-------- " 2. 525 | Sand and gravel. 

Durham.....------.---- a (3) Traprock, miscellaneous clay. 

Edgecombe............. 1, 325 41, 636 | Sand and gravel. 

Forsyth................- (2) 2, 334.070 | Granite, sand and gravel. 

Franklin. cocos sss 2, 000 2.000 | Sand and gravel. 

Gaston. ................ (2) (3) Granite, sand and gravel, miscellaneous clay, mica. 

E AA 2, 250 1,65) | Sand and gravel. 

Granville............... 5, 332 6,135 | Sand and gravel, gem stones, 

Cc aT. P 27, 000 24,960 | Sand and gravel. 

Qulilford................ (2) (2) Granite, miscellaneous clay, sand and gravel. 

Halle usce aed v. (2) q Miscellaneous clay, sand and gravel. 

¡E A e ( Sand and gravel, granite, miscellaneous clay. 

Haywood..............- e a Sand and gravel, gem stones. 

Henderson.............. 342, 846 (2) Limestone, granite, miscellaneous clay. 

Hertford................ 4, 225 6, 598 | Sand and gravel. 

HOK8.. 22e saae ecu 103, 697 (2) Do. 

Hyd6.... soi uses 740 450 Do. 

Iredell....2::222.2.52222 (2) (3) Granite, sand and gravel, gem stones. 


See footnotes at end of table. 
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TABLE 12.—Value of mineral production in North Carolina, by counties '—Con. 


County 1950 
Jackson...............-. G 
Johnstom............... 
Jones.........-...--..-- $20, 979 
TOO esos cece a (?) 
¡PITA 133, 851 
Lincoln................. 15, 521 
E (2) 
Madison................|............ 

artin................. 5, 370 
McDoell.............. 
Mecklenburg........... 3 

tchell................ 3 
Montgomery........... 3 
Moore.................. 
¿UA ee 
New Hanover.......... 
N pton........... 3 
Onslow................- 
Orange................. 

TRES DENEN CENE 600 
Pasquotank............. 900 
Pender................. 4, 000 
Perquimansg............ 3, 000 
Person.................- 9, 675 
| og | | ene ea me Q) 
POlK AAA 1, 200 
Randolph............... (2) 
Richmond.............. 4, 825 
Robeson................ (3) 
Rockingbam............ (2) 
Rowan................. 2, 079, 165 
Rutherford............. 152, 189 
8ampson..............-.- 26, 
Btanly.................. 207, 235 
8tokes.................- 
Burry..................- 

LN 
Transylvania........... 
1940 NAAA 
Vance...............-.. 
Wako.........----..-.-- Q) 
Washington. ........... 25, 440 
Watauga..............-. 6, 997 
Wayne. ...............-. 
Wilkes.................- (2 
Wi|lson.................. t 
&dkin................. 
Yanoeey................- 302, 339 
Undistributed 3......... 33, 455, 261 
Total............. 40, 789, 000 


44, 968, 000 


Minerals produced in 1960 in order of value 


Granite, olivine, mica. 

Traprock, sand and gravel. 

Sand and gravel. 

Miscellaneous clay, sand and gravel. 

Sand and gravel. 

Granite, sand and gravel, gem stones, mica. 
Mica, granite, sand and gravel, gem stones, 
EIE and gravel. 


O. 
Sand and gravel, limestone. 
Granite 


Feldspar, mica, sandstone, gem stones. 
Miscellaneous clay, sand and gravel, slate, talc. 
Talc, sand and gravel, miscellaneous clay, gem stones, 


Granite, traprock, talc, gem stones, 

Sand and gravel. 

Sand and gravel, granite. 

Granite, miscellaneous clay, traprock, sand and gravel. 

Granite, miscellaneous clay, sand and gravel, abrasive 
stones. 

Sand and gravel, gem stones. 

Miscellaneous clay, sand and gravel. 

Miscellaneous clay, traprock. 

Miscellaneous clay, sand and gravel, mica. 

Granite, traprock, sand and gravel, gem stones. 

Limestone, granite, feldspar. 

Granite, asbestos, sand and gravel, mica. 

Traprock, miscellaneous clay, sand and gravel. 

Tungsten, granite silver, lead, copper, gold, sand and 

v 


gravel. 

Granite, sand and gravel. 
Sand and gravel, 

Sand anc gravel, gem stones. 


Granite, sand and gravel, mica, gem stones, 

Granite, sand and gravel. 

Granite, limestone, sand and gravel. 

Mios, sand and gravel, olivine, asbestos, feldspar, gem 
nes. 


2 Graham, Scotland, Tyrrell and Warren Counties are not listed because no production was reported. 
np withheld to avoid disclosing individual company confidential data; included with ‘‘Undis- 


3 Includes value of feldspar and mica that cannot be assigned to specific counties and values indicated 


by footnote 2. 


Ashe.— Ashe County ranked second in value of mineral production. 


Papst pe Sulphides 
and silver. 


A 
gol BCH 
a Snyder (Brown mine) mined mica. 


Inc. (Ore Knob mine), recovered copper 
& W Mining Co. 08 


e mine) and 
The State highway com- 


mission mined 50,000 tons of paving gravel. 


Avery.—Mica was produced at 26 mines. The leadin 


producers 


of sheet mica were Joe L. Snyder (Charlie Ridge and other mines) 
Dewey Watson (Abe Beam mine), J. E. Wilson (Ground Hog and 


other mines). 


he only 
Co. (Kaolin and Gusher 


p of scra 
ob mund arris Clay Co. (Gusher 


mica was Harris Clay 


Knob and Kaolin mines) mined kaolin for whiteware, floor and 
wall title, electrical porcelain, abrasives, plastics, and other uses. 
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Cranberry Magnetite Corp. continued development work and mined 
a small quantity of magnetite at the Cranberry mine McCrary 
Construction Service and the State highway commission mined pav- 
ing gravel. a 

Beaufort.—J. D. McCotter, Inc., and the State highway commission 
mined structural and paving sand. 

VIEN he State highway commission mined 1,600 tons of paving 
san 

Bladen.—The State highway commission mined 3,500 tons of granite 
and 109,000 tons of sand for concrete and roads. 

Brunswick.—The State highway commission mined 15,000 tons of 
paving sand. 

Buncombe.—Six operators mined structural, paving, and railroad 
ballast sand and gravel. The leading producers were Grove Stone 
& Sand Branch of B. V. Hedrick Gravel & Sand Co. (Grove mine) 
and McCrary Construction Service (Barnardsville and Swannanoa 
mines). Asheville Construction Co. and the State highway com- 
mission (Weaverville quarry) crushed granite for concrete and roads. 

Burke.—McCrary Construction Service (Lake James mine), A. P. 
Causby Sand & Stone Co., and the State highway commission mined 
paving sand and gravel. Stokes Duchanan mined a small quantity 
of mica at the Emma mine. Herby Bolick collected a small quantity 
of gem stones (zeolites). Great Lakes Carbon Corp. manufactured 
carbon and graphite products at its plant in Morganton. 

Cabarrus.—Lee White Gravel Pit and the State highway commission 
crushed 99,000 tons of granite for concrete and roads. 

Caldwell.—Miller Bros. Co. and the State highway commission 
mined 124,000 tons of sand and gravel for structural and paving 
uses. 
andes State highway commission mined 3,000 tons of paving 
sand. 

Carteret.—The State highway commission mined 3,000 tons of 

paving sand. 
- Caswell.—W. E. Graham & Sons, a division of Vulcan Materials Co. 
(Danville quarry), and the State highway commission (Ivy Bluff 
quarry) crushed granite for concrete and roads. The State high- 
way commission mined 42,000 tons of paving sand. 

Catawba.—Superior Stone Co. (Hickory quarry) crushed granite 
for concrete and roads. Statesville Brick Co. mined miscellaneous 
clay for heavy clay products. The State highway commission mined 
53,000 tons of paving sand. 

Chatham.—Pomona Terra Cotta Co., Boren Clay Products Co. (Gulf 
mine), Chatham Brick and Tile Co. Inc., and Cherokee Brick Co. 
(Brickhaven mine) mined miscellaneous clay for heavy clay products. 
The State highway commission (Goldston quarry) crushed 71,000 
tons of traprock for concrete and roads. 

Cherokee.—Columbia Marble Co. (Pleasant Valley quarry) quarried 
dimension marble; rough block, sawed and cut interior stone; cut, 
dressed monumental stone; and crushed marble for terrazzo and other 
uses. Hitchcock Corp. (Nancy Jordan mine) and Minerals & Metals 
Corp. (Mulberry Gap mine) mined talc for ceramics, crayons, tex- 
tiles, toilet preparations, and other uses. J. L. Colville Construction 
Co. and the State highway commission (Dockery quarry) crushed 
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granite for concrete and roads. Harley Hines collected a small 
quantity of mineral specimens (talc). 

Chowan.—The State highway commission mined 2,800 tons of paving 
sand. 

Clay.—Nantahala Talc & Limestone Co. mined 36,000 tons of paving 

avel. 

Cleveland.— Cleveland County ranked fifth in value of mineral pro- 
duction. Superior Stone Co. (Kings Mountain quarry) crushed lime- 
stone for concrete and roads. Ten mica mines were operated in 1960. 
The leading producer of sheet mica was Joe L. Snyder (Workman 
and Huskins mines). Kings Mountain Mica Co. Inc. (Patterson and 
Moss mines), Industrial Mica, Inc., and Foote Mineral Co. (Kings 
Mountain mine) produced scrap mica. 

Foote Mineral Co. mined and processed lithium minerals at Kings 
Mountain and also produced a small quantity of crude feldspar. 
Lithium Corp. of America processed lithium minerals. Shelby Sand 
& Stone Co. and the State highway commission mined structural and 
paving sand. 

Columbus.—The State highway commission mined 82,000 tons of 
sand and 4,700 tons of granite for concrete and roads. 

Craven.—Superior Stone Co. (New Bern quarry) crushed limestone 
for concrete and roads. Southern Sand Co., Inc., and the State high- 
way commission mined structural and paving sand. 

Cumberland.— Becker County Sand & Gravel Co. (Fayetteville mine) 
and the State highway commission mined sand and gravel for struc- 
tural, paving, and railroad ballast uses. Ideal Brick Co. (Linden 
mine) mined 54,000 tons of miscellaneous clay for heavy clay prod- 
ucts. The State highway commission crushed 2,900 tons of granite 
for concrete and roads. 

Currituck.—The State highway commission mined 18,000 tons of 
paving sand. 

Due ae State highway commission mined 78,000 tons of paving 
sand. 

Davidson.—Jacob's Creek Flagstone Co., Inc. (Flagstone quarry) 
quarried dimension slate for structural millstock and flagging. Cun- 
ningham Brick Co. (Thomasville mine) mined miscellaneous clay 
for heavy clay products. The State highway commission mined 
195,000 tons of paving sand and gravel. 

Davie.—The State highway commission mined 95,000 tons of paving 
sand. Ruth P. Stanley collected a small quantity of gem stones (al- 
mandite garnets). 

Duplin.—James W. Kelley and the State highway commission mined 
8,100 tons of structural, paving, and fill sand. 

Durham.—Nello L. Teer Co. crushed traprock for concrete and roads. 
Borden Brick & Tile Co. and Tri-Angle Brick Co. mined miscellaneous 
clay for heavy clay products. 

Edgecombe.—O. Y. Woolard Sand & Gravel Co., Tar River Sand & 
Gravel Co., and the State highway commission mined structural, 
paving, and fill sand and gravel. 

Forsyth.—W. E. Graham & Sons crushed granite for concrete and 
roads at the South Fork, No. 421, Piedmont, and North quarries. 
Paul Miller and the State highway commission mined 108,000 tons 
of structural and paving sand. 
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Panne State highway commission mined 4,000 tons of pav- 
ing sand. 

Gaston.—Superior Stone Co. crushed ite for concrete and roads. 
Kendrick Brick & Tile Co. (Mount Holly mine) mined miscellaneous 
clay for heavy clay products. Millard Townsend (Huskins mine) 
mined a small quantity of sheet mica. The State highway commission 
mined 32,000 tons of paving sand. 

ene State highway commission mined 5,500 tons of paving 
sand. 

Granville—The State highway commission mined 10,000 tons of 
paving sand. Blue Ridge Minerals collected a small quantity of gem 
stones (agate-chalcedony and jasper). 
ne State highway commission mined 52,000 tons of pav- 
ing sand. 

uilford.— Guilford County ranked third in value of mineral pro- 
duction. Superior Stone Co. (Pomona, Jamestown, Buchanan, and 
McLeansville eo and W. E. Graham & Sons (Stokesville 
quarry. crushed granite for concrete and roads. Boren Clay Prod- 
ucts Co. (Pleasant Garden mine) mined miscellaneous clay for hea 
clay products. The State highway commission mined paving sand. 
Zonolite Co. exfoliated vermiculite at the High Point plant. 

Halifax.—Nash Brick Co. (Ita mine) mined miscellaneous clay for 
d clay products. The State highway commission mined paving 
san 


Harnett.—Becker County Sand & Gravel Co. (Senter mine), Nello 
L. Teer Co., and the State highway commission mined structural, 
paving, and miscellaneous sand and gravel. Norwood Brick Co. (Lil- 
lington mine) mined miscellaneous clay for heavy clay products. The 
State highway commission crushed granite for concrete and roads. 

Haywood. Salo & Alexander (Waynesville mine) mined structural 
and paving sand and gravel. Fred O. Scruggs collected a small 
quantity of gem stones (corundum sapphire). 

Henderson.—Cogdill Limestone Co. Inc. (Cogdill quarry), and 
Fletcher Limestone Co. (Fletcher quarry) crushed limestone for con- 
crete, roads, and other uses. J. L. Colville Construction Co. crushed 
granite for concrete and roads. Fletcher Brick Co., Inc. (Fletcher 
mine) mined miscellaneous clay for heavy clay products. 

Hertford.—The State highway commission mined 22,000 tons of pav- 
ing sand. 

Hoke.——Pleasants Sand & Supply Co. (Ashley Heights mine), Cum- 
berland Gravel & Sand Co. (Vass mine), and the State highway 
commission mined sand and gravel for structural and paving purposes. 

Hyde.—The State highway commission mined 1,500 tons of paving 
sand. 

Iredell.—Superior Stone Co. (Statesville quarry) crushed granite 
for concrete and roads. Tarheel Construction Co. and the State 
highway commission mined paving sand. Ruth P. Stanley and Harley 
Hines collected a small quantity of gem stones (zircon, pink star 
sapphire, actinolite in talc, and limonite). 

ackson.—Six mines produced mica. The leading producers of sheet 
mica were Roy H. Fouts (Henry and Long Branch mines) and B & 
H Mining Co. (Stovall mine). The only producer of scrap mica was 
Roy H. Fouts (Henry mine). Harbison-Walker Refractories Co. 
(Addie mine) mined olivine for refractories. Rock Products, Inc., 
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s . L. Colville Construction Co. crushed granite for concrete and 
roads. 

Johnston.—Nello L. Teer Co. (Princeton quarry) crushed traprock 
for concrete and roads. The State highway commission mined 34,000 
tons of paving sand. 

Jones.—Simmons Marl & Lime Co. and the State highway commis- 
sion mined paving and fill sand and gravel. 

Lee.—Sanford Brick & Tile Co. (Colon mine), Borden Brick & 
Tile Co. (Sanford mine), Lee Brick & Tile Co., and Hanford Brick 
Co. mined miscellaneous clay for heavy clay products. 'The State 
highway commission mined 58,000 tons of paving sand. 

_Lenoir.—Barrus Construction Co. (Kinston mine) and the State 
highway commission mined sand and gravel for structural, paving, 
and fill purposes. 

Lincoln.—Duke Power Co. crushed granite for concrete, roads, and 
stone sand. Edward McNeil (J. C. Willis mine) and Joe L. Snyder 
(Caggle mine) mined a small quantity of sheet mica. The State 
c commision mined 27,000 tons of paving sand. Green's Min- 
eral & Gift Shop collected a small quantity of gem stones (amethyst). 

Macon.—Seventeen mines produced mica. e leading producers 
were Roy H. Fouts (Almond Cove mine), Jamaco Minerals Develop- 
ment Corp. (Lyle Knob mine), and Jess Gentry (Rock Cut and Iotla- 
Bowers mines). The leading producer of scrap mica was A & C Min- 
ing Co. EDD Knob mine). 

j. L. Colville Construction Co. crushed granite for concrete and 
roads. Hays Block Co. (Franklin mine) mined structural sand. 

A. Campbell, Harley Hines, and Andrew W. Reed collected small 
quantities of gem stones (corundum and rhodolite garnet). 

Madison. —The State highway commission mined 2,000 tons of pav- 
ing sand. 

Ae State highway commission mined 3,700 tons of paving 
sand. 

McDowell. —Becker County Sand € Gravel Co. (Marion mine) and 
McCrary Construction Service (Woodlawn mine) mined sand and 

avel E structural, paving, and railroad ballast uses. The State 

ighway commission ( oodla wn quarry) crushed limestone for con- 
crete and roads. 

Mecklenburg.—Superior Stone Co. (Charlotte and Pineville quar- 
ries) crushed granite for concrete and roads. 

Mitchell.—Mitchell County ranked first in value of mineral produc- 
tion. Eleven mines produced crude feldspar. The ieading pro- 
ducers were International Minerals & Chemical Corp. (Hawkins 
&nd Kona mines), The Feldspar Corp. (Wiseman, Poteat, and 
Sullins mines), and Lawson-United Feldspar & Minerals Co. (Minpro 
mine). Forty-seven mines produced mica: 35 produced sheet only 
(full-trimmed and/or hand-cobbed), 6 scrap only, and 6 both sheet and 
scrap. The leading producers of sheet mica were McBee Mining Co. 
(McBee mine), Sink Hole Miners (Sink Hole mine), and Abernathy 
Mining Co. (Abernathy and Abernathy No.2 mines). The leading 
producers of scrap mica were The Feldspar Corp. (Poteat and Wise- 
man mines), International Minerals & Chemical Corp. oe 
Bartlette, and Jeff Buchanan mines), and De-Weld Mica Co. (Sparks 
Strip mine). 
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TABLE 7.—Sand and gravel sold or used by producers, by uses 


1959 1960 
Use Value 
Sbort Short tons 
Total A verage 
per ton 
Sand: 
PAVING AAA 3, 250, 641 | $1, 804. 447 $ 55 5 
Btructural.................... 1,726.292 | 1 254, 202 . 44 .71 
¿q AS A E E , 474 23. 514 .60 .62 
OMG A O 7, 1. 00 76 
Gravel: 


*- m mom opp rr rr rr rr rr 


- o op mp -- 


- ————— omm 


ese reese wast ^ 4 ———9- A es] = rt 


Ele? Bs 


--—-—-- 


1 Includes railroad ballast sand. 

3 rice withheld to avoid disclosing individual company confidentia] data; included with “Other 
vel.” 

3 Included with “Total sand and pravel.” 

$ Includes filter and railroad ballast sand and uses indicated by footnote 3. 


TABLE 8.—Crushed granite sold or used by producers, by counties 


wee apo rr p P P "P seer 9o P P poo P qoo ooo p ec raw oo se = 


———— ooo om mmm». est ace a scence ce 


-—— ooo oom om oom aca sr rr rr rr 


"--———————— eem rs rr ret et mom mme 
-—— ar rr rr rr rr rr rra rr rr rr rca rr rs rr rr rr 
A ee eee eee 

ee Ea rd 

-—————— "^ro 


-—— mom e. mm. hm - €. m mm... 


-——— P — om om omo omo o oom o moo o ooo omo oo p m 


CENA 


cr rar — A oo p mode oo poo ooo ooo po P op o p o p mom 


j| f ———— — ——————— (€ — P RE 20, 500 51, 250 
Henderson lel. A A secs made mex 1) 1) 
A A A E EE AE A PRA 1) 1 
DROCK A A A A AAA APA 1) " 
jg. S Nom wr 63, 215 88, 500 
NIdcOH PA AAA RARE AAA E a 
MecklenbUEtg A Ipae coe oben NUES (q G) 
New Hañover AAA A UE Uh o A. o EAS AA 

REAN AA AAA A A A ceceieeus 21, 281 31, 921 
HAndol Descarta pues IE E ECL E 165, 720 204. 657 
Robeson A ERI AA AAA PIUCNTNADICIEREEME 4, 000 10, 000 
Rockiünghalli.s ocre 1) 1 

WI 23623200 ar A ta 1 1 
BUTY AA A A A AS idis 1 
A AAA A E O E A A 1 
TralsylvallB. oon E rs ete mel a 6 

Te A A A A 
AAA A A oe ee cee! (1) ON 
A ls SEED NOE AS 271, 500 253, 000 
WSO uocualcucenecEisbotbsque gu eELELL I NR MED CUEEE 1) 0) (1) 
y AAA A A oe Bact E E (1) 

Undistributód. ... usado euh See celles Oa e Ree ES 7, 501. 862 6,911, 005 | 10, 384, 439 

1:17) CR 8, 400, 497 | 11,911, 554 | 10,720,252 | 15,274,313 


Ped to avoid disclosing individual company confidential data; included with “Un- 
8 uted.’ 
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Stone.—Output of stone, the principal mineral product of the d 
increased 14 percent in tonnage and 15 percent in value. Crushe 
stone production was up 15 percent in tonnage and 17 percent in value, 
whereas dimension stone decreased 33 percent in quantity and 3 per- 
cent in value. 

Stone was quarried in 47 counties, as follows: Granite in 32, lime- 
stone in 8, marble in 1 (Cherokee), quartz in 1 (Mitchell), slate in 2 
(Davidson and Montgomery), and traprock in 10. Commercial stone, 
excluding quartz, was produced by 19 operators from 66 quarries—48 
preme, 8 limestone, 2 slate, 7 traprock, and 1 marble. The State 

ighway department crushed stone from 13 granite, 1 limestone, and 
5 traprock quarries. Leading crushed stone producers were: W. E. 
Graham & Sone. a division of Vulcan Materials Co.; Superior Stone 
Co., a division of American Marietta Co.; and Nello L. Teer Co. 
Principal producers of dimension stone were: Columbia Marble Co., 
Harris Granite Quarries, and North Carolina Granite Co. 

Talc and Pyrophyllite—Combined production of crude talc and 
pyrophyllite decreased 21 percent in tonnage and 15 percent in value 
E because of lower sales to consumers of crude pyrophyllite. 

rude talc production was little changed from 1959. Groun tale 
and pyrophyllite increased 3 percent in tonnage, but decreased 1 per- 
cent in value. Sawed talc (crayons) was considerably higher in ton- 
nage, with a somewhat smaller increase in value. Ground talc was 
sold principally for textile use and toilet preparations. Ground py- 
rophyllite was used principally in ceramics, refractories, insecticides, 
and rubber. Talc was mined in Cherokee County and pyrophyllite in 
Alamance, Montgomery, Moore, Orange, and Randolph Counties. 

Vermiculite.—Zonolite Co. operated an exfoliating plant at High 
Point using crude vermiculite shipped into the State. 


METALS 


Gold, Silver, Copper, and Lead.— Copper production increased 28 per- 
cent in tonnage and 34 percent in value. Appalachian Sulphides, Inc., 
mined and concentrated sulfide ore from the Ore Knob mine at West 
Jefferson, and Tungsten Mining Corp. recovered copper and lead by 
flotation of accumulated tailings from its tungsten mill in Vance 
County. Gold and silver were recovered from the smelting of con- 
centrates of both companies. Appalachian Sulphides, Inc., reported 
a reserve of 400,000 tons of ore, sufficient for less than 2 years of 
operation. 

Iron Ore.—Cranberry Magnetite Corp., Avery County, continued 
development and produced a small tonnage of iron ore. 

Silicon.—High-purity silicon was produced by E. 1. du Pont de 
Nemours & Co., Inc., at Brevard. 

Tungsten.— Tungsten Mining Corp. resumed mining at the Hamme 
mine in Vance County in May and maintained production for the 
balance of the year. 
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TABLE 7.—Sand and gravel sold or used by producers, by uses 


1 Includes railroad ballast sand. 

1 Figure withheld to avoid disclosing individual company confidential data; included with “Other 
ve Rd 

3 Included with “Total sand and gravel." 

$ Includes filter and railroad ballast sand and uses indicated by footnote 8. 


TABLE 8.—Crushed granite sold or used by producers, by counties 


SO ew ewre awe ARAU 


[ID ee ee dd -—————--—--.-fj-o--—--—-—-- 


A A A A le md es md AE 3, $8, 750 
AA E LM PM ML RE $, 121, 392 
ap cc Hd 348, 546, 424 
6) 6 
um A A A rl MM, ERU UNUM 4, 11, 750 
MC rS Ra mes Hor A Eater NUR 2, 7,250 
————— — P rec er 2, 268, 980 
1 
A sees A A 20, 51, 250 
AA A A IO A i 9 
A 9 A E E E E EEE A A PA A 1) A 
e A se eee E cds va sis sed PAR A 63, 215 88, 500 
E 2 oe cies it cohd ct A A AAA scouacce cous " i 
It A (i 
AN IA A E C) E XD. APR AA 
OFAN RA A de eui Ee, 21, 281 31, 921 
AAA A ERE ERE ER ME 165, 720 264, 
o A A AA AO RUN TMOPN 4, 000 10, 000 
Rockingham ir e ONE E SERE (1) y 
2 AAA A O RO A ME 1 1 
e E A A A y 1 
BWElN A ANA A IA AA Ducn|sccuwe cried 1) 1 
oTransylvan[8B.. cocine sea rada e ER RP Da sae RISE 1) 
pon A M T O A A A O T 643, 600 856, 000 
IW ARO sees ce E beds RA AA (1) (1) 
IL RA A A beatae ween dE 271, 500 253, 000 
Wisconsin a a ia us 1) (1) Qo. 
pe AAA A tme amio debeam EM (1) 239, 000 000 
Utidisttibutéd. l.i cecus e ec) x eseser quo ERE 7, 501, 862 6,911,005 | 10,384, 439 
Total -cissie RE O ED NOS 8, 460, 497 | 11,911, 554 | 10,720,252 | 15,274, 313 


m: Figure michel to avoid disclosing individual company confidential data; included with “Un- 
ute .H 
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Stone.—Output of stone, the principal mineral product of the heme 
increased 14 percent in tonnage and 15 percent in value. Crushe 
stone production was up 15 percent in tonnage and 17 percent in value, 
whereas dimension stone decreased 33 percent in quantity and 3 per- 
cent in value. 

Stone was quarried in 47 counties, as follows: Granite in 32, lime- 
stone in 8, marble in 1 (Cherokee), quartz in 1 (Mitchell), slate in 2 
(Davidson and Montgomery), and traprock in 10. Commercial stone, 
excluding ausa was produced by 19 operators from 66 quarries—48 
granite, 8 limestone, 2 slate, 7 traprock, and 1 marble. The State 

ighway department crushed stone from 13 granite, 1 limestone, and 
5 traprock quarries. Leading crushed stone producers were: W. E. 
Graham & sons a division of Vulcan Materials Co.; Superior Stone 
Co., a division of American Marietta Co.; and Nello L. Teer Co 
Principal producers of dimension stone were: Columbia Marble Co., 
Harris Granite Quarries, and North Carolina Granite Co. 

Talc and Pyrophyllite—Combined production of crude talc and 
pyrophyllite decreased 21 percent in tonnage and 15 percent in value 
p because of lower sales to consumers of crude pyeopiy ie 

rude talc production was little changed from 1959. Ground talc 
and pyrophyllite increased 3 percent in tonnage, but decreased 1 per- 
cent in value. Sawed talc (crayons) was considerably higher in ton- 
nage, with a somewhat smaller increase in value. Ground talc was 
sold principally for textile use and toilet preparations. Ground py- 
rophyllite was used principally in ceramics, refractories, insecticides, 
and rubber. Talc was mined in Cherokee County and pyrophyllite in 
Alamance, Montgomery, Moore, Orange, and Randolph Counties. . 

Vermiculite.—Zonolite Co. operated an exfoliating plant at High 
Point using crude vermiculite shipped into the State. 


METALS 


Gold, Silver, Copper, and Lead.—Copper production increased 28 per- 
cent in tonnage and 34 percent in value. Appalachian Sulphides, Inc., 
mined and concentrated sulfide ore from the Ore Knob mine at West 
Jefferson, and Tungsten Mining Corp. recovered copper and lead by 
flotation of accumulated tailings from its tungsten mill in Vance 
County. Gold and silver were recovered from the smelting of con- 
centrates of both companies. Appalachian Sulphides, Inc., reported 
a reserve of 400,000 tons of ore, sufficient for less than 2 years of 
operation. 

Iron Ore.—Cranberry Magmetite Corp., Avery County, continued 
development and produced a small tonnage of iron ore. 

Silicon.—High-purity silicon was produced by E. I. du Pont de 
Nemours & Co., Inc., at Brevard. 

—Tungsten Mining Corp. resumed mining at the Hamme 
mine in Vance County in May and maintained production for the 
balance of the year. 
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TABLE 9.—Mine production of gold and silver, 1799-1960 


Gold Silver Total 
Year 
Troy ounces Value Troy ounces Value Troy ounces Value 
1799-1880.............- 503,794 | 319,091, 878. RRA IRA ! 963, 704 | $19,931, 573 
|| MP PPS 5, 564 SG OG PA AA 5, 564 115, 000 
[o ERRE ERE E 9, 192 190, 000 19, 231 $25, 000 28, 423 215, 000 
IRAE PARA 8, 079 167,000 2, 308 3,000 10, 387 170, 000 
AAA AS 7,596 157, 000 2, 692 3, 500 10, 288 160, 500 
o RARA 7,354 152, 000 2, 308 3,000 9, 662 155, 
IB EAS 8, 466 175, 000 2,308 3,000 10, 774 178, 000 
A ee 10, 885 225, 000 3, 846 5, 000 14, 731 230, 000 
SERS. PAIS 6, 580 136, 000 2, 692 3, 500 9, 272 139, 500 
0l ES Ae NE Ie har AA 7, 102 146, 795 2, 983 3, 878 10, 085 150, 673 
IN SA can anawanGew abe 5, 733 118, 500 5, 967 7, 757 11, 700 126, 257 
IBRL, arre E 4, 909 101, 477 4, 973 6, 465 9, 882 107, 942 
RP AA 4,364 90, 196 49,728 64, 646 54,092 154, 842 
T e PA A 3,411 70, 505 13, 400 17, 420 16, 811 87, 925 
E O A 2, 561 52, 927 352 458 2, 913 53, 385 
1906 IEA SA 2, 622 54, 200 400 520 3,022 54, 720 
po AI oe 2, 143 44, 300 500 646 2, 643 44, 946 
INT MP 1, 674 34, 600 200 250 1, 874 34, 859 
1008 E E eoi terii a 4, 064 84, 000 700 905 4, 764 84, 905 
j|. PASA 1,669 34, 500 300 388 1, 969 34, 888 
01 SERRE TI E ete m 1, 379 28, 500 11, 200 14, 481 12, 579 42, 981 
ROUSE donee SEA] 2, 685 55, 500 20, 300 26, 246 22, 085 81, 746 
BE Lillo nce es 4, 390 90, 700 20, 900 27,022 25, 290 117, 722 
cp AOI 3, 411 70, 500 11, 000 14, 222 14, 411 84, 722 
1 eran er accus 5, 994 123, 900 14, 800 8, 584 20, 794 132, 484 
1 RA O AL. 5, 994 123, 900 13, 200 8,052 19, 194 131, 952 
TO a ie toe 4,397 90, 900 24,700 16, 719 29, 097 107, 619 
AE 3, 807 78, 700 25, 200 16, 600 29, 007 95, 300 
po: UA E 4,716 97, 500 1, 300 700 6,016 98, 200 
INN APRA RS 1,519 31, 400 400 200 1,919 31, 600 
Cb MA RP 3,120 64, 500 8, 300 4, 500 11, 420 69, 000 
1 AS 3, 400 70, 282 943 500 4,343 70, 782 
1019 a ope Rene ae 8, 031 166,014 4, 854 2, 985 12, 885 168, 909 
E AMOO CNES 6,117 126, 448 1,812 1,114 7, 929 127, 562 
y E AIN 6, 344 131, 141 1,524 $43 7,808 131, 984 
Y ES A 8, 321 172, 001 1, 465 743 9, 786 172, 744 
|, AA E 1, 269 26, 237 663 436 1, 932 26,673 
Doy AA NE AO 590 12, 187 1,110 915 1,700 13, 102 
CIO A PP ee 79 1, 631 17 17 96 1,648 
cip ep Qu NA. Y 1 38 42 30 62 
ROW AA 55 1,147 11 12 66 1.159 
y (Ery ERC MAT de 154 3,179 18 18 172 3,197 
10 e See ne RA Ie 94 1, 039 9 9 103 1,948 
o CR A Pent 53 1,102 79 65 132 1,167 
pi A O 220 4, 540 31 21 251 4, 561 
7 SRA 897 18, 540 108 75 1, 005 18,615 
07 AAA 79 1,631 21 13 100 1, 644 
a a o 49 1,015 5 54 1,018 
Q2 CN A 114 2. 306 19, 051 11,145 19, 165 13, 511 
| ARMA ee 244 5, 054 21, 106 11, 249 21, 350 16, 303 
pL AR 705 14, 582 30, 054 11, 571 30, 759 26,153 
E CIAL y US ARRE 368 7, 598 20, 333 5, 897 20,701 13, 495 
| AA AAA 367 7, 591 10, 045 2, 832 10, 412 10, 423 
(boo ccc chasse ches 725 18, 522 11, 492 4, 022 12, 217 22, 544 
AAA 509 17,779 9,710 6, 277 10, 219 24, 056 
DD EEES 2,176 76,145 7, 584 5, 451 9,760 81, 596 
MEMO AAA nee See 2, 037 71, 301 5, 575 4,318 7,612 75, 619 
NONE AR A A 949 33, 203 5, 538 4, 284 6, 487 37, 487 
SUR EA um Ras qood 1,878 65, 730 5, 500 3, 556 7,378 69, 286 
¿y > LI A 495 17,325 3,961 2, 689 4, 456 20, 014 
1080) A AS TO 1, 943 68, 005 6, 480 4, 608 8, 423 72,613 
rAr d A AS te A 3, 244 113, 540 7, 439 5, 290 10, 683 118, 830 
oo RR e ae Se 4,077 142, 695 8, 259 5,873 12, 336 148, 568 
oc RI n 131 4, 585 7,169 5, 008 1, 300 9, 683 
IA ARCO 21 735 1, 461 1, 039 1, 482 1, 774 
BR AAA ARRE EA A AAPP AAA PERE, ITA E dan 
TO 13 4D RRA A 13 455 
LN AA ARA A el PA ca A AE LAO A PP RA e CoE 
MOOG: AR 214 7, 490 438 396 652 7, 886 
GUO. RARAS See 190 6, 650 181 164 371 6,814 
E EII IA 882 30,870 753 682 1, 635 31, 552 
ROO AER AREA 1,373 48, 055 12, 347 11,174 13, 720 59, 229 
js ERAN IA 876 30, 660 15, 157 13, 718 16, 033 44, 378 
poc ARA A 965 33,775 16, 319 14, 835 17, 284 48, 610 
WES PA - E 1,826 63, 910 212, 368 192, 203 214, 194 256, 113 
Total. estas 1,171, 249 24, 564, 248 717,216 622, 850 1, 888, 465 25, 187, 098 


cos Google 


Eee. 
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TABLE 10.—Mine production of gold and silver, 1799-1960, by counties 


Gold Silver Total 
County 
Troy ounces Value Troy ounces Value Troy ounces Value 

q P 1 SN AI Scal ur vendida 1 $34 
B00 TIM E 4, 297 148, 006 66, 901 $60, 539 71, 198 208, 545 
AREA 1, 162 24, 806 118 1, 362 24, 924 
a n MPB AENA 2, 709 60, 249 1,005 723 3,714 60, 972 
oly AMABA 105 2, 281 17 10 122 2, 291 
TA, AAA 1, 994 41, 917 502 291 2, 496 42, 208 
a AL rd enlonal emet ian m I adsis o mi ms m 97 68 97 68 
2... EEE 55 1, 154 1 1 56 1,155 
Cleveland. ........... 54 1,132 4 2 58 1, 134 
[^ oon rr 386 9, 580 3, 208 2, 030 3, 594 11, 610 
o ert ü wan 3 18. Losspilanrruaooo lazaro 3 71 
pt. MEE AA REO 508 11, 693 25 17 533 11,710 
REA ese 675 18, 429 208 137 883 18, 566 
Grenville. e e sooo op pa 14 290 3, 845 2, 538 3,859 2, 828 
E APN O ae 1, 144 24, 309 1, 124 585 2, 268 24, 894 
SN. O 2, 250 78, 590 2, 068 1, 850 4,318 80, 450 
Henderson............ 3 66 253 132 256 198 
A 1 A E e icq ] 24 
LI SE 147 3, 140 671 406 818 3, 546 
CA IRA 23 505 6 4 29 509 
McDowell............ 152 3, 444 19 11 171 9, 455 
Mecklenburg......... 7, 462 228, 058 1,855 1,370 9, 317 229, 4 
Montgomery........- 56, 763 1, 174,085 67, 558 77, 339 124, 321 1, 251, 424 
A A RATO 5 576 16 12 41 588 
DA ES ee 148 3, 171 13 N 161 3,179 
I: EA A 59 AAA ee eee s 59 1, 242 
a Aa 78 1, 632 17, 436 10, 089 17,514 11, 721 
POE: a tad 37 803 8 4 45 807 
Randolph............. 397 9, 515 178 121 57 9, 636 
E PA, 5, 783 119, 740 55, 834 35, 635 61, 617 155, 375 
Rutherford ........... 1, 425 31,865 148 88 1, 573 31, 953 
coo 0. AE AR N 636 17,022 143 79 779 17, 101 
o See ree 2, 576 73, 388 171, 073 88, 210 173, 649 161, 598 
ipo): E E ee eee 11,012 354, 830 7,082 4, 972 18, 074 359, 802 
VENUS. .. a cctadncestes 166 5, 810 189, 632 171, 626 189, 798 177, 436 
WENTUR amanda tienda 41 825 4 4 45 829 
ii. A oO 1 AAA A A 1 42 
P4 olo ES ES 76 1, 586 14 8 90 1, 594 
Undistributed........ 1, 068, 881 22, 110, 338 126, 088 163, 813 1, 194, 969 22, 274, 151 

> PN RS PR RE 1, 171, 249 24, 564, 248 717, 216 622, 850 1, 888, 465 25, 187,098 


TABLE 11.—Leading gold mines, 1881-1960 


- 4 pm pm dien dr c pap ooo o o P m Pe arre rar cra 


A a — — A ae CO AR es 148, 006 
O IM aldo ls PAPA 93, 802 
AAA A deo eee cece O WAM AAA ce cen e ess 91, 897 
A A IN IA NI cco cos seen A 72, 898 
Podi da AA E IN AA ES AAA eee cso ce 71, 085 
CB8DDA. ae eod A Pu Mee Ed 50, 235 
Rich Cog AAA A ts AAA ue dcE 49, 573 
Bhülótd EA A cada au SE Ead OIAW cooceese ueris enSaueser a Ee 85, 516 
e A A Cabarris. A ccudeceuececd 31, 334 
jer p AA A Rutherford................ wlosaseseees 24, 607 
Gardner Hill... 2: acl n e across aa Oulllord locuni A 17, 384 
LS ll TOO WEN sd 16, 538 

Sally Coggins.......................................| Montgomery.......................... 15,377 


REVIEW BY COUNTIES 


Ninety-four of the 100 counties in North Carolina reported mineral 


roduction; Mitchell, Ashe, Guilford, Vance, and Cleveland were the 
eaders. In addition to the detailed county production listed in table 
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12, considerable crude feldspar and sheet and scrap mica were pro- 
duced—all of undetermined county origin. 

Alamance.—Superior Stone Co., a division of American-Marietta 
Co. (Burlington and Mebane quarries), and North Carolina State 
Highway and Public Works Commission (Bason quarry) crushed 
granite for concrete and roads. Boren & Harvey (Snow Camp mme) 
mined pyrophyllite for refractory and ceramic uses. Hanford Bri 
Co., Inc., mined miscellaneous clay for heavy clay products. 

Alexander.—The State highway commission mined 47,000 tons of 
paving sand. Ruth P. Stanley collected a small quante of gem 
stones ( ve white sapphire, smoky quartz, rock crystals, hiddenite, 
and emerald). 

i a Products Co. crushed traprock for concrete and 
roads. 

Anson.—Lessees of B. V. Hedrick (Lilesville mine), W. R. Bonsal 
Co. (Bonsal mine), and the State highway commission mined 1,707,000 
tons of structural, paving, railroad ballast, metallurgical, and fill sand 
and gravel. The State highway commission crushed traprock for 
concrete and roads at the Sugartown and Hendley quarries. 


TABLE 12.—Value of mineral production in North Carolina, by counties' 


County 1959 1960 Minerals produced in 1960 in order of value 
Alamance............... (3) (5 Granite, talc, miscellaneous clay. 
Alexandor.....-.....--- $14. 3^0 $18, 417 | Sand and gravel, gem stones, 
Alleghany.............. 62, 030 Traprock. 

AnSOD.................- 2, 382,641 | 1,887,129 | Sand and gravel, traprock. 

ASG shoe 26sec ct (2) (2) Conper, gold, sand and gravel, silver, mica, 

AVOVY AAA o (3) Mica, kaolin, sand and gravel, iron ore. 

Beaufort................ (3 (3) Sand and gravel. 

Bertie... scere wis 3, 000 468 Do. 

Bladen. ................ 56. 000 68, 425 | Sand and gravel, granite. 

Brunswick.............. 18, 000 4, 500 | Sand and gravel. 

Buncombe.............. (2) y Sand and cravel, granite. 

Bürke......... cos ococl )3) 130, 683 | Sand and gravel, mica, gem stones 

Cabarrus............... 103, 683 121.392 | Granite. 

Caldwell................ (3) 125, 589 | Sand and gravel. 

Camden................ 1, 050 900 Do. 

Carteret...............- 1, 575 1, 440 Do. 

Caswell................. 646, 048 588.324 | Granite, sand and gravel. 

Catawba...............- (2) (2) Granite, miscellaneous clay, sand and gravel. 

Chatham............... 388, 173 340, 531 | Miscellaneous clay, traprock. 

Cherokee............... (2) (3) Marble, talc, granite. gem stones. 

Chowan................ 950 840 | Sand and gravel. 

Clay ices cee todo sates 70 25, 626 Do. 

Cleveland.............. (3) (3) tom minerals, limestone, mica, sand and graves, 
eldspar. 

Columbus.............. 42,350 56,850 | Sand and gravel, granite. 

Craven................- 3) " Limestone, sand and gravel. 

Cumberland............ 3) Q Sand and gravel, miscellaneous clay, granite. 

Currituck zs 9. 030 5,250 | Saud and gravel. 

Dare... O AN 2, 100 23, 250 Do. 

Davidson............... (2) (2) Sand and gravel, slate, miscellaneous clay. 

Davis aois tesco cuss 49, 300 57,005 | Sand and gravel, gem stones. 

Duüuplin....--.----------- (a 2,525 | Sand and gravel. 

Durham................ a (2) Traprock, miscellaneous clay. 

Edgecombe. ............ 1, 325 41,636 | Sand and gravel. 

Forsyth................. (3) 2, 334,070 | Granite, sand and gravel. 

Frànklin.......-.-...... 2, 000 2.000 | Sand and gravel. 

Gaston: ocnioociacccinase (2) (3) Granite, sand and gravel, miscellaneous clay, mica. 

Estes. ESS 2,250 1,650 | Sand and gravel. 

Granville............... 5,332 6,135 | Sand and gravel, gem stones. 

Greene.................. 27,000 24,960 | Sand and gravel. 

Qullford................ G (2) Granite, miscellaneous clay, sand and gravel. 

Halifat.......-...------ (3 6) Miscellaneous clay, sand and gravel. 

Harnett................. (3) 3 Sand and gravel, granite, miscellaneous clay. 

Haywood............... (2) (3) Sand and gravel, gem stones. 

Henderson.............. 342, 846 Q Luünestone, granite, miscellaneous clay. 

Hertford................ 4, 225 , 598 | Sand and gravel. 

HOKG@. ec eene 103, 697 (3) Do. 

¡CA 740 450 Do. 

Iredell........-. 1. e (2) Q) Granite, sand and gravel, gem stones. 


See footnotes at end of table. 
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TABLE 12.— Value of mineral production in North Carolina, by counties '—Con. 


County 1959 
Jackson................. " 
Johnston..............- (e 
E seco cceccccececese $20, 979 
p. MOOR ES (2) 
Lenoir..............-... 133, 85 
Láncoln................. 15, 
Macon.................. (2) 
Madison................].--......... 
Martin................. 5, 370 
McDowell.............. 
Mecklenburg........... 2 
Mitchell................ 
Montgomery........... 

Moore. ................- 
Nash........--.---.-..- 6 
New ride ie Se 4 
pton........... 
One a 6 
Orange...........------ ( 
Pamlioo................ 600 
Pasquotank............. 900 
Pender................. 4, 000 
Perquimang. ........... 8, 000 
Person.................. 9, 675 
Pit... lle. leis (3) 
Ll AAA 1, 200 
Randolph............... () 
Richmond.............- 4, 825 
Robeson................ 4 
Rowan................. 2, 079, 165 
Rutherford............. i 189 
A dete ye eos 287, 235 
Btokes.................- 
BUITY aec secar es 
8wain.................- 
'Transylvania........... 
Union.................- Q 
VADO... cseadciee cocus 
Wake..................-. Q) 
Washington............ 25, 440 
Watauga................ 6, 997 
Wayne. ................ 
Wilkes.................. 
Wilson.................. 
Yanoey................- 302, 330 
Undistributed !......... 33, 455, 261 
TTotal............. 40, 789, 000 


cana a 


Minerals produced in 1960 in order of value 


Granite, olivine, mica. 

Traprock, sand and gravel. 

Sand and gravel. 

Miscellaneous clay, sand and gravel. 

Sand and gravel. 

Granite, sand and gravel, gem stones, mica. 
Mica, granite, sand and gravel, gem stones. 
Sand and gravel. 


Do. 
Band and gravel, limestone. 
rani 


G te. 

Feldspar, mica, sandstone, gem stones. 

Miscellaneous clay, sand and gravel, slate, talc. 

Talc, sand and gravel, miscellaneous clay, gem stones, 


Limestone, sand and gravel. 
Sand and gravel. 
Limestone and and gravel. 


Granite, traprock, talc, gem stones. 

Sand and gravel. 

Sand and gravel, granite. 

Granite, miscellaneous clay, traprock, sand and gravel. 
Granite, miscellaneous clay, sand and gravel, abrasive 


stones. 
Sand and gravel, gem stones. 
Miscellaneous clay, sand and gravel. 
Miscellaneous clay, traprock. 
Miscellaneous clay, sand and gravel, mica. 
Granite, traprock, sand and gravel, gem stones, 
Limestone, granite, feldspar. 
Granite, asbestos, sand and gravel, mica. 
Traprock, miscellaneous clay, sand and gravel. 
Tungsten, granite silver, lead, copper, gold, sand and 

y e 


gravel. 
Sand ene gravel, gem stones, 


Granite, sand and gravel, mica, gem stones, 

Granite, sand and gravel. 

Granite, limestone, sand and gravel. 

NM sand and gravel, olivine, asbestos, feldsper, gem 
nes, 


1 Graham, Scotland, Tyrrell and Warren Counties are not listed because no production was reported. 
3 pue withheld to avoid disclosing individual company confidential data; included with ‘‘Undis- 


tri oe 
by poe ue of feldspar and mica that cannot be assigned to specific counties and values indicated 


Ashe.—Ashe County ranked second in value of mineral production. 


ae Sulphi 
, and silver. BC 


A 
go 


sh 


Snyder (Brown mine) mined mica. 


Inc. (Ore Knob mine), recovered copper 
& W Mining Co. 


ae mine) and Joe 
The State highway com- 


mission mined 50,000 tons of paving gravel. 


Avery.—Mica was produced at 26 mines. 
of sheet mica were Joe L. Snyder (Charlie Ridge and 
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Cranberry Magnetite Corp. continued development work and mined 
a small quantity of magnetite at the Cranberry mine. McCrary 
Construction Service and the State highway commission mined pav- 
ing gravel. 

Beaufort.—J. D. McCotter, Inc., and the State highway commission 
mined structural and paving sand. 

v E State highwas commission mined 1,600 tons of paving 
sand. 

Bladen.—The State highway commission mined 3,500 tons of granite 
and 109,000 tons of sand for concrete and roads. 

Brunswick.—The State highway commission mined 15,000 tons of 
paving sand. 

Buncombe.—Six operators mined structural, paving, and railroad 
ballast sand and gravel. The leading producers were Grove Stone 
& Sand Branch of B. V. Hedrick Gravel & Sand Co. (Grove mine) 
and McCrary Construction Service (Barnardsville and Swannanoa 
mines). Asheville Construction Co. and the State highway com- 
mission (Weaverville quarry) crushed granite for concrete and roads. 

Burke.—McCrary Construction Service (Lake James mine), A. P. 
Causby Sand & Stone Co., and the State highway commission mined 
paving sand and gravel. Stokes Buchanan mined a small quantity 
of mica at the Emma mine. Herby Bolick collected a small quantity 
of gem stones (zeolites). Great Lakes Carbon Corp. manufactured 
carbon and graphite products at its plant in Morganton. 

Cabarrus.— Lee White Gravel Pit and the State highway commission 
crushed 99,000 tons of granite for concrete and roads. 

Caldwell.—Miller Bros. Co. and the State highway commission 
mined 124,000 tons of sand and gravel for structural and paving 


uses. 

ee State highway commission mined 3,000 tons of paving 
sand. 

Carteret.—The State highway commission mined 3,000 tons of 

paving sand. 
- Caswell.—W. E. Graham & Sons, a division of Vulcan Materials Co. 
(Danville quarry), and the State highway commission (Ivy Bluff 
quarry) crushed granite for concrete and roads. The State high- 
way commission mined 42,000 tons of paving sand. 

Catawba.—Superior Stone Co. (Hickor uarry) crushed granite 
for concrete and roads. Statesville Brick Co. mined miscellaneous 
clay for heavy clay products. The State highway commission mined 
53,000 tons of paving sand. 

Chatham.—Pomona Terra Cotta Co., Boren Clay Products Co. (Gulf 
mine), Chatham Brick and Tile Co. Inc., and Cherokee Brick Co. 
(Brickhaven mine) mined miscellaneous clay for heavy clay products. 
The State highway commission (Goldston quarry) crushed 71,000 
tons of traprock for concrete and roads. 

Cherokee.—Columbia Marble Co. (Pleasant Valley quarry) quarried 
dimension marble; rough block, sawed and cut interior stone; cut, 
dressed monumental stone; and crushed marble for terrazzo and other 
uses. Hitchcock Corp. (Nancy Jordan mine) and Minerals & Metals 
Corp. (Mulberry Gap mine) mined tale for ceramics, crayons, tex- 
tiles, toilet preparations, and other uses. J. L. Colville Construction 
Co. and the State highway commission (Dockery quarry) crushed 
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granite for concrete and roads. Harley Hines collected a small 
quantity of mineral specimens (talc). l 

Chowan.—The State highway commission mined 2,800 tons of paving 
sand. 

Clay.—Nantahala Talc & Limestone Co. mined 36,000 tons of paving 

avel. 

Cleveland.—Cleveland County ranked fifth in value of mineral pro- 
duction. Superior Stone Co. (Kings Mountain quarry) crushed lime- 
stone for concrete and roads. Ten mica mines were operated in 1960. 
The leading producer of sheet mica was Joe L. Snyder (Workman 
and Huskins mines). Kings Mountain Mica Co. Inc. (Patterson and 
Moss mines), Industrial Mica, Inc., and Foote Mineral Co. (Kings 
Mountain mine) produced scrap mica. 

Foote Mineral Co. mined and processed lithium minerals at Kings 
Mountain and also produced a small quantity of crude feldspar. 
Lithium Corp. of America processed lithium minerals. Shelby Sand 
& Stone Co. and the State highway commission mined structural and 
paving sand. 

Columbus.—The State highway commission mined 82,000 tons of 
sand and 4,700 tons of granite for concrete and roads. 

Craven.—Superior Stone Co. (New Bern quarry) crushed limestone 
for concrete and roads. Southern Sand Co., Inc., and the State high- 
way commission mined structural and paving sand. 

Cumberland.—Becker County Sand € Gravel Co. (Fayetteville mine) 
and the State highway commission mined sand and gravel for struc- 
tural, paving, and railroad ballast uses. Ideal Brick Co. (Linden 
mine) mined 54,000 tons of miscellaneous clay for heavy clay prod- 
ucts. The State highway commission crushed 2,900 tons of granite 
for concrete and roads. 

Currituck.—The State highway commission mined 18,000 tons of 
paving sand. 

es State highway commission mined 78,000 tons of paving 
sand. 

Davidson.—Jacob's Creek Flagstone Co., Inc. (Flagstone quarry) 
quarried dimension slate for structural millstock and flagging. Cun- 
ningham Brick Co. (Thomasville mine) mined miscellaneous clay 
for heavy clay products. The State highway commission mined 
195,000 tons of paving sand and gravel. 

Davie.—The State ei commission mined 95,000 tons of paving 
sand. Ruth P. Stanley collected a small quantity of gem stones (al- 
mandite garnets). 

Duplin.—James W. Kelley and the State highway commission mined 
8,100 tons of structural, paving, and fill sand. 

Durham.—Nello L. Teer Co. crushed traprock for concrete and roads. 
Borden Brick & Tile Co. and Tri-Angle Brick Co. mined miscellaneous 
clay for heavy clay products. 

Edgecombe.—O. Y. Woolard Sand & Gravel Co., Tar River Sand 4 
Gravel Co., and the State highway commission mined structural, 
paving, and fill sand and gravel. 

Forsyth.—W. E. Graham & Sons crushed granite for concrete and 
roads at the South Fork, No. 421, Piedmont, and North quarries. 
Paul Miller and the State highway commission mined 108,000 tons 
of structural and paving sand. 
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eee State highway commission mined 4,000 tons of pav- 
ing sand. 

Gaston.—Superior Stone Co. crushed granite for concrete and roads. 
Kendrick Brick & Tile Co. (Mount Holly mine) mined miscellaneous 
clay for heavy clay products. Millard Townsend (Huskins mine) 
mined a small quantity of sheet mica. The State highway commission 
mined 32,000 tons of paving sand. 

ance State highway commission mined 5,500 tons of paving 
sand. 

Granville.—The State highway commission mined 10,000 tons of 
paving sand. Blue Ridge Minerals collected & small quantity of gem 
stones (agate-chalcedony and jasper). 

Greene.—The State highway commission mined 52,000 tons of pav- 


ing sand. 

Guilford. — Guilford County ranked third in value of mineral pro- 
duction. Superior Stone Co. (Pomona, Jamestown, Buchanan, and 
McLeansville quite) and W. E. Graham & Sons (Stokesville 
quarry: crushed granite for concrete and roads. Boren Clay Prod- 
ucts Co. (Pleasant Garden mine) mined miscellaneous clay for hea 
clay pos The State highway commission mined paving sand. 
Zonolite Co. exfoliated vermiculite at the High Point plant. 

Halifax.—Nash Brick Co. (Ita mine) mined miscellaneous clay for 
heavy clay products. The State highway commission mined paving 
sa 


nd. 

Harnett.—Becker County Sand € Gravel Co. (Senter mine), Nello 
L. Teer Co., and the State highway commission mined structural, 
paving, and miscellaneous sand and gravel. Norwood Brick Co. (Lil- 
lington mine) mined miscellaneous clay for heavy clay products. The 
State highway commission crushed granite for concrete and roads. 

Haywood. Sale & Alexander (Waynesville mine) mined structural 
and paving sand and gravel. Fred O. Scruggs collected a small 
quantity of gem stones (corundum sapphire). 

Henderson.—Cogdill Limestone Co., Inc. (Cogdill quarry), and 
Fletcher Limestone Co. (Fletcher quarry) crushed limestone for con- 
crete, roads, and other uses. J. L. Colville Construction Co. crushed 
granite for concrete and roads. Fletcher Brick Co., Inc. (Fletcher 
mine) mined miscellaneous clay for heavy clay products. 

di aad State highway commission mined 22,000 tons of pav- 
ing sand. 

"Hoke.- -Pleasants Sand & Supply Co. (Ashley Heights mine), Cum- 
berland Gravel & Sand Co. (Vass mine), and the State highway 
commission mined sand and gravel for structural and paving purposes. 

Hyde.—The State highway commission mined 1,500 tons of paving 
sand. 

Iredell.—Superior Stone Co. (Statesville quarry) crushed granite 
for concrete and roads. Tarheel Construction Co. and the State 
highway commission mined paving sand. Ruth P. Stanley and Harley 
Hines collected a small quantity of gem stones (zircon, pink star 
sapphire, actinolite in talc, and limonite). 

ackson.—Six mines produced mica. The leading producers of sheet 
mica were Roy H. Fouts ny and Long Branch mines) and B & 
H Mining Co. (Stovall mine). The only producer of scrap mica was 
Roy H. Fouts (Henry mine). Harbison-Walker Refractories Co. 
(Addie mine) mined olivine for refractories. Rock Products, Inc., 
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and . L. Colville Construction Co. crushed granite for concrete and 
roads. 

Johnston.—Nello L. Teer Co. (Princeton quarry) crushed traprock 
for concrete and roads. The State highway commission mined 34,000 
tons of paving sand. 

Jones.—Simmons Marl & Lime Co. and the State highway commis- 
sion mined paving and fill sand and gravel. 

Lee.—Sanford Brick € Tile Co. (Colon mine), Borden Brick & 
Tile Co. (Sanford mine), Lee Brick & Tile Co., and Hanford Brick 
Co. mined miscellaneous clay for heavy clay products. The State 
highway commission mined 58,000 tons of paving sand. 

_Lenoir.—Barrus Construction Co. (Kinston mine) and the State 
highway commission mined sand and gravel for structural, paving, 
and fill purposes. 

Lincoln.— Duke Power Co. crushed granite for concrete, roads, and 
stone sand. Edward McNeil (J. C. Willis mine) and Joe L. Snyder 
(Caggle mine) mined a small quantity of sheet mica. The State 
eee. commision mined 27,000 tons of paving sand. Green’s Min- 
eral & Gift Shop collected a small quantity of gem stones (amethyst). 

Macon.—Seventeen mines produced mica. e leading producers 
were Roy H. Fouts (Almond Cove mine), Jamaco Minerals Develop- 
ment Corp. (Lyle Knob mine), and Jess Gentry (Rock Cut and Iotla- 
Bowers mines). The leading producer of scrap mica was A & C Min- 
ing Co. Soild Bead Knob mine). 

5. L. Colville Construction Co. crushed granite for concrete and 
roads. Hays Block Co. (Franklin mine) mined structural sand. R. 
A. Campbell, Harley Hines, and Andrew W. Reed collected small 
quantities of gem stones (corundum and rhodolite garnet). 
ee e State highway commission mined 2,000 tons of pav- 
ing sand. 

iS State highway commission mined 3,700 tons of paving 
sand. 

McDowell. —Becker County Sand & Gravel Co. (Marion e and 
McCrary Construction Service (Woodlawn mine) mined sand and 

ravel Yor structural, paving, and railroad ballast uses. The State 
ighway commission ( oodlawn quarry) crushed limestone for con- 
crete and roads. 

Mecklenburg.—Superior Stone Co. (Charlotte and Pineville quar- 
ries) crushed granite for concrete and roads. 

Mitchell.—Mitchell County ranked first in value of mineral produc- 
tion. Eleven mines produced crude feldspar. The ieading pro- 
ducers were International Minerals & Chemical Corp. (Hawkins 
and Kona mines), The Feldspar Corp. (Wiseman, Poteat, and 
Sullins mines), and Lawson-United Feldspar & Minerals Co. (Minpro 
mine). Forty-seven mines produced mica: 35 produced sheet only 
(full-trimmed and/or hand-cobbed), 6 scrap only, and 6 both sheet and 
scrap. The leading producers of sheet mica were McBee Mining Co. 
(McBee mine), Sink Hole Miners (Sink Hole mine), and Abernathy 
Mining Co. (Abernathy and Abernathy No. 2 mines). The leading 
producers of scrap mica were The Feldspar Corp. (Poteat and Wise- 
man mines), International Minerals & Chemical Corp. (Kona, 
Bartlette, and Jeff Buchanan mines), and De-Weld Mica Co. (Sparks 
Strip mine). 
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International Minerals & Chemical Corp., The Feldspar Corp., and 
Lawson-United Feldspar & Minerals Co. recovered crushed sandstone 
(quartz) from feldspar milling. Blue Ridge Minerals, Herby Bolick, 
Ruth P. Stanley, Roby Buchanan, and Harley Hines collected small 
quantities of gem stones (hyalite on matrix, actinolite in talc, massive 
rhodonite, almandite garnet, fluorescent calcite, and beryl). 

Montgomery.—Mt. Gilead Brick Co. mined miscellaneous clay for 
heavy clay products. Jacob’s Creek Flagstone Co. (Edenboro 
quarry) quarried dimension slate for structural millstock and flagging. 

& H Clay Co. Inc. (Auman mine) mined pyrophyllite for ceramics. 
The State highway commission mined 75,000 tons of paving sand. 

Moore.—Standard Mineral Co., Inc. and Carolina Pyrophyllite Co., 
Inc., mined pyrophyllite for ceramics, insecticides, paint, rubber, 

laster, refractories, and other uses. Pleasants Sand & Supply Co., 

onroe Sand Pit, Aberdeen Sand & Gravel Co., and the State highway 
commission mined structural, paving, and fill sand. T & H Clay Co. 
(Hancock mine) mined miscellaneous clay for heavy clay products. 
Harley Hines collected a small quantity of gem stones (pyrite in 
pyrophyllite). 

New Hanover.—W. E. Graham & Sons crushed limestone for con- 
crete and roads. Robbins Sand Pit and the State highway commission 
mined paving and fertilizer filler sand. 

Northampton.—Superior Stone Co. (Garysburg mine) and the State 
highway commission mined structural and paving sand and gravel. 

Onslow.—Superior Stone Co. (Belgrade quarry) crushed limestone 
for concrete and roads. The State highway commission mined 6,000 
tons of paving sand. 

Orange.—Piedmont Minerals Co. Inc. (Hillsboro mine), mined 
pyrophyllite for asphalt filler, ceramics, and refractories. Duke Uni- 
versity, (Hillsboro quarry) quarried dimension granite for rough con- 
struction use. The State high commission (Bacon quarry) crushed 
granite for concrete and roads. 
vier E State highway commission mined 4,000 tons of pav- 
ing sand. 

Pasquotank.—The State highway commission mined 15,000 tons of 
paving sand. 

d LED State highway commission mined 6,000 tons of paving 
sand. 

Perquimans.—The State highway commission mined 17,500 tons of 
paving sand. 

OR State highway commission mined 5,000 tons of paving 
sand. 

Pitt— Concrete Products Co., White Concrete Co. (Munford mine) 
and the State highway commission mined structural, paving, and fill 
sand and gravel. 

Randolph.—The State highway commission (Glenola and Parks 
Cross Roads de crushed granite for concrete and roads. Su- 

erior Stone Co. crushed traprock for concrete and roads. Carolina 

yrophyllite Co. (Gerhardt mine) mined pyrophyllite for ceramic 
and insecticide uses. Herby Bolick and Harley Hines collected a 
small quantity of mineral specimens (pyrophyllite). 

Richmond.—The State highway commission (McLeod mine) mined 
25,000 tons of paving sand and gravel. 
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Robeson.—The State highway commission mined 4,000 tons of gran- 
ite and 161,000 tons of sand for concrete and roads. 

Rockingham.—Superior Stone Co. (Reidsville quarry) crushed gran- 
ite for concrete and roads. Webster Brick Co., Inc. (Draper mine), 
mined miscellaneous clay for heavy clay products. Garland W. & 
Morris Hall (Kings quarry) crushed traprock for concrete and roads. 
The State highway commission mined paving sand. 

Rowan.—Seven quarries produced dimension granite for use as rub- 
ble, rough and dressed construction stone, rough and dressed archi- 
tectural stone, rough monumental stone, paving blocks, and curbing 
and flagging. ‘The leading producer was Harris Granite Quarries Co. 

Collins, Balfour, and Shupine m & Superior Stone Co. 
Woodleaf quarry) crushed granite for concrete and roads. Gardner 
ranite Works produced millstones. 

Carolina Tufflite Co. and Isenhour Brick & Tile Co. (East Spencer 
mine) mined miscellaneous clay for lightweight aggregate and hea 
clay products. The State highway commission mined paving sand. 
Carolina Perlite Co., Inc., expanded perlite at the Gold Hill pane 

Rutherford. A. R. Thompson, contractor, and the State highway 
commission mined sand and gravel for paving and other uses. Green: 
Mineral and Gift Shop collected a small quantity of gem stones 
(fuchsite). 

Sampson.—Crumpler Brick Co., Inc., Sampson Brick Co., Inc., and 
Patterson Brick Co. mined miscellaneous clay for heavy clay products. 
The State highway commission mined 10,000 tons of paving sand. 

Stanly.—Southern Lightweight Aggregate Corp. (Aquadale mine), 
Stanly Shale Products, Inc. (Norwood mine), and Yadkin Brick 
Yards, Inc., mined miscellaneous clay for lightweight aggregates and 
heavy clay products. The State highway commission crushed trap- 
rock for concrete and roads at the McManus quarry. Carolina Alu- 
minum Co. produced aluminum metal at Badin. 

Stokes.—Pine Hall Brick € Pipe Co. (No. 1 mine) mined miscel- 
laneous clay for heavy clay es Snow Hill Mining Co. (Spen- 
cer mine), J. E. Wilson (Hawkins and Steel mines), and Preacher 
Mining Co. (Old Shelton mine) mined sheet mica. The State high- 
way commission mined 140,000 tons of paving sand. 

Swry.—North Carolina Granite Corp. (Mount Airy quarry) quar- 
ried dimension granite for rubble, rough and dressed construction 
stone, rough and dressed architectural stone, rough and dressed monu- 
mental stone, curbing, flagging, and paving blocks. North Caro- 
lina Granite Corp. (Mount Airy quarry) and W. E. Graham & Sons 
(Mt. Airy and Elkins quarries) produced granite for riprap, poultry 
grit, concrete, and roadstone. Ararat Products Co. crushed traprock 

or concrete and roads. The State highway commission mined paving 
sand. Ruth P. Stanley collected a small quantity of gem stones 
(Carnellian and oriental sapphire). 

Swain.—Nantahala Talc € Limestone Co. (Hewitt quarry) crushed 
limestone for concrete, roadstone, and agstone. The Feldspar Corp. 
(Alexander and McCracken mines) mined crude feldspar. J. L. Col- 
ville Construction Co. crushed granite for concrete and roads. 

Transylvania.—Macon Construction Co., Inc. (Penrose quarry), 
crushed granite for concrete and roads. Powhatan Mining Co. Kil- 
patrick mine) mined asbestos. Siniard Brothers and Coleman Scott 
mined structural sand. Jeter C. Kitchen (Toxaway mine) mined 
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a small quaupty of sheet mica. E. I. du Pont de Nemours $ Co., Inc., 
produced high-purity silicon at Brevard. 

Union.—Kendrick Brick & Tile Co. (Monroe mine) mined miscel- 
laneous clay for heavy clay products. Superior Stone Co. (Bakers 
quarry) and the State Highway commission (Monroe quarry) crushed 
traprock for concrete and roads. The State highway commission 
mined paving sand. 

Vance.— Vance County ranked fourth in value of mineral prose 
tion. Tungsten Mining Corp. mined tungsten ore at the Hamme 
mine and recovered gold, silver, pper and lead from mill tailings 
accumulated in previous years. W. E. Graham & Sons crushed gran- 
ite for concrete, roadstone, and railroad ballast at the Greystone quar- 
ry. The State highway commission mined paving sand. 

Wake.—Superior Stone Co. (Crabtree and Rolesville quarries) and 
Nello L. Teer Co. (Raleigh quarry) crushed granite for concrete, 
roadstone, and railroad ballast. "The State highway commission 
mined paving sand. 

Washington.—The State highway commission mined 11,000 tons of 
paving sand. 

Watauga.—Maymead Lime Co., Inc., and the State highway com- 
mission mined paving gravel. Jesse Miller collected various types of 
gem stones. 

Wayne.—Nello L. Teer Co. and the State highway commission 
mined structural and paving sand. Harley Hines collected a small 
quantity of gem stones (petrified wood). 

Wilkes.—W. E. Graham & Sons crushed granite for concrete and 
roads. Joe L. Snyder (Higgins mine) mined a small quantity of 
sheet mica. The State highway commission mined paving sand. 
Blue d Minerals collected a small quantity of gem stones (jasper 
agate). 

wilson. —Superior Stone Co. (Neverson and Elm City quarries) 
crushed granite for concrete and roads. Five mines produced struc- 
tural, paving, and fill sand. The leading producers were Gray Con- 
crete Pipe Co., Inc., and the State highway commission. 

Yadkin.—W. E. Graham & Sons crushed granite for concrete and 
roads at the Cycle quarry. E. R. Short & Sons crushed limestone for 
ones and roads. The State highway commission mined paving 
sand. 

Yancey.—T wenty-four mines puc mica; 21 produced sheet only 
(full-trimmed and/or hand-cobbed), 3 scrap only. The pening ro- 
ducers of sheet mica were Gouge & Allan (Barber mine) an Ld 
ford & Baker (Green Mountain mine). The leading producer of 
scrap mica was Deneen Mica Co. ( Young Mica mine). 

The Feldspar Corp. (Webb Strip mine) and Yates Laws (Anglin 
mine) mined crude feldspar. C. R. Wiseman mined olivine at the 
Wray mine. Powhatan Mining Co. mined asbestos at the Blue Rock 
mine. McCrary Construction Service and Yancey Sand & Gravel 
Co. (Fox mine) mined paving sand and gravel. Floyd Wilson and 
Robert A. Campbell collected various types of gem stones. 


The Mineral Industry of North Dakota 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the State Geological Survey of North Dakota. 


By D. H. Mullen? 


4 


ORTH DAKOTA'S 1960 mineral production was valued at 
$78.3 million, a gain of 16 percent over 1959. The mineral 
fuels—coal (lignite), natural gas, natural gas liquids, and crude 
petroleum—represented 91 percent of the total value of all mineral 
production in the State and as a group, rose 17 percent in value over the 
preceding year. Production gains were recorded for all of the min- 
eralfuels. Of particular interest was the second annual increase in the 
output of lignite, following the steady decline that had begun in 1956. 

though exploratory and development drilling was at a lower rate 
than in 1959, the number of exploratory wells completed was only two 
less. Six new fields and a new producing horizon were discovered. 
Wider well spacing (160 and 320 acres) resulted in fewer development 
wells completed, but development of the fields was accelerated and 
greater production was achieved with fewer wells. 


TABLE 1.—Mineral production in North Dakota’ 


1959 
Mineral 
| Quantity Value 
(th 
Clays A E end thousand short tons.. 
Coal (ent) occ iaacoocosanwswenad aue nC sota do.... 
Qem OBS cl roloieuseossüRemesenasbérsseRoRanicÉ e dan FE 
Natural g885..............--........- million cubic feet.. 
Petroleum (crude)......... thousand 42-gallon barrels. - 
iplis and gravel.................. thousand short tons. . 
CONC ERES 


- 0...- 
Value of items that cannot be disclosed: Clays (ben- 
tonite and fire clay, 1960), natural gas liquids, and 
Balt (1000) .cacouaeuoutadesa eo EE oeaectss cece 


Total North Dakota...............--- cc co cec. |- ------...-- 


" 1 ier uction as measured by mine shipments, sales, or marketable production (including consumption 
y ucers). 
3 Excludes bentonite and fire clay (1960); Included with ** Value of items that cannot be disclosed.” 

8 Welzht nat recorded. 

* Preliminary figure. 

3 Revised figure. 


2 Commodity-Industry analyst, Bureau of Mines, Denver, Colo. 
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J Petroleum 
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Fiaure 1—Value of sand and gravel, petroleum, and coal, and total value of 
mineral production in North Dakota, 1935-60. 


Gains were recorded in the production and value of all of the non- 
metal commodities except and and gravel and stone. A significant 
development was the beginning of salt production by hydraulic min- 
ing from wells in Williams County, a mining activity that will create 
storage facilities for liquid-petroleum gases. 

Employment and Injuries.—Employment and injuries data in the 
mineral industry, excluding petroleum, collected during the Bureau of 
Mines annual canvass, are shown on table 2. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


Coal (Lignite).—Coal production from 32 mines (31 strip, 1 under- 
ground) continued to increase, gaining 5 percent in quantity and 7 
percent in value over 1959. 

North Dakota Nitrogen, Inc., abandoned plans to produce nitrogen 
fertilizer from the lignite stored at the Garrison Dam or from natural 
gas. The Otter Tail Power Co. new 53.5-megawatt Hoot Lake 
steam-generating plant at Fergus Falls, Minn., was the largest in 
the United States using North Dakota lignite as fuel. Although pul- 
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verizing and handling equipment and boiler-furnace volume had to be 
larger than would be required for bituminous coal, the use of lignite 
resulted in a substantially lower unit-production cost. A group of five 
utility companies commissioned consultants to survey the power- 
supply needs in the general North Dakota area and to investigate the 
sources and availability of lignite. Midwest Electric Consumers As- 
sociation discussed plans to form a giant cooperative that would in- 
clude constructing five lignite-fuel, 200-megawatt steam-generating 

lants in North and South Dakota. The plan included using 

ureau of Reclamation transmission lines and constructing a 345- 
kilovolt transmission line from Garrison to Watertown, S. Dak. 
The power generated would be marketed in parts of Montana, North 
and South Dakota, Minnesota, and Iowa. Generators Nos. 4 and 5 
completed at the Garrison Dam brought capacity to the designed total 
of 400 megawatts. 


TABLE 2.—Employment and injuries in the mineral industries! in 1960? 


Averare Injuries Frequency 

Numbher of} number Total rato (in- 

Industry operations | of men | man-hours Juries per 

employed worked Fatal | Nonfatal| million 

man-hours) 
Coal Mines. cioccin es aca 40 370 576, 189 1 18 33.0 
Nonmetal mines.................- 6 81 105,018 iosacinnos 3 28.6 
QUITO os. ca 6 5 (PR... AAA A A 
Sand and gravel plants. -..-...--. 147 892 | 1,035, 742 2 11 12.6 
Tolll.olconsoonan ici 198 1,348 | 1,724,835 3 32 20. 3 


1 Excludes petroleum industry. 
2 Preliminary figures. 


TABLE 3.—Coal (lignite) production, by counties 
(Excludes mines producing less than 1,000 short tons) 


1959 1960 
County 
Short Average Short Average 
tons value tons value 
per ton! per ton ! 

POA A A usu ME EL dace cu 20, 310 $3. 53 11, 787 $3. 20 
DOWN adoro cud eet E dd 157, 609 ). 77 147, 279 1.74 
siio. NDERIT 399, 207 2. 33 406, GOO 2. 27 
Burlata its cr i 14, 382 3.31 14, 132 3. 33 
AAA A A d rem i E LL 207,370 2. 88 227, 720 2.57 
Dünü- carcasa ds re POR 6,135 2.91 5, 793 3.00 
OPAN O A A CN 24,305 3.23 21, 181 8. 03 
IIGUtlneer.. 1 222 A A ca ee 6, 811 3. 39 5, 000 3. 30 
CARA o a a 91, 560 3.21 76, 099 3.33 
iaa A A NA ado ee 925, 057 1.95 1, 019, 039 2. 18 
O AA A eie aad re 24, 066 2.50 21, R44 2. 59 
ON ORs ses AN A e DUREE LE 10, 748 2. 46 8, 748 2. 25 
A A A ogee LE A Lr ee eats 62, 953 1.81 75, 224 1. 95 
A IA A NAAA 458, 764 2.33 482, 106 2.33 
BI AAA EA 3,251 4.72 2, 403 4.71 
A A EE ee 2, 412, 618 2 25 2, 524, 955 2. 29 


1 Value received or charred f.o.b. mine, including selling cost. (Includes a value for coal not sold but 
used by producer, such as mine fuel and coal coked as estimated by producer at average prices that might 
have been received if such coal had been sold commercially.) 
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Investigation into the gasification and use of lignites was continued 
by the Federal Bureau of Mines at the Charles K. Robertson Lignite 
Research Laboratory at Grand Forks. A research team at the 
laboratory perfected a device to produce synthesis gas that would 
be useful in manufacturing chemicals. A E Dort * describing results 
of some of the research activities was published. 

Natural Gas.—Dry natural gas from 28 wells in 2 fields in Bowman 
County and residual gas from the Tioga gasoline plant in Williams 
County were marketed through pipelines of the Montana-Dakota 
Utilities Co. to consumers in North and South Dakota, Montana, and 
Wyoming. Production of dry natural from Bowman County 
was 21 percent above that of 1959, and the quantity of residual gas 
marketed through pipelines increased 16 percent. According to State 
geologist reports? total production of oil-well gas was 26.8 billion 
cubic feet, and that of dry natural gas was 396.3 million cubic feet. 

Natural Gas Liquids.—Natural gasoline, butane, propane, and 
were recovered from oil-well gas at the Tioga gasoline plant operated 
by Signal Oil and Gas Co. in Williams County. Production statis- 
tics * compiled by the State Geological Survey showed that 17.6 bil- 
lion cubic feet of gas was processed, and 21 thousand barrels of crude 
oil, 12.0 million gallons of natural gasoline, 21.1 million gallons of 
butane, 35.9 million gallons of propane, and 18,000 long tons of sul- 
fur were recovered. Residual gas marketed through pipelines of 
the Montana-Dakota Utilities Co. totaled 9.3 billion cubic feet. 

Petroleum.— Petroleum production from 1,592 wells in 77 fields in 
12 counties was 23 percent above that of 1959. A total of 282 explora- 
tory and development wells was completed, compared with 436 in 
1959. Exploratory drilling proceeded at about the same rate as in 
1959; only two less exploratory wells were completed. The decline 
was entirely in development drilling. The establishment of 160- 
and 320-acre spacing in some fields resulted in more rapid develop- 
ment of the pools, with fewer wells; 201 development wells were 
completed, compared with 352 in 1959. Two counties were added 
to those producing oil, Dunn County from the Lost Bridge field 
discovered late in 1959 and McHenry County from the Pratt 
field discovered in 1960. The State geologist® reported that 62 
exploratory wells were completed, 7 of which were successful; 12 
outpost wells completed, 5 successful; 32 extension, 23 successful; 
and 158 development, 122 successful. ‘The total drilled was 1.7 mil- 
lion feet, compared with 2.7 million feet in 1959. The success ratio 
for exploratory drilling was 11.3 percent, and the overall success 
ratio was 59.5 percent. In addition to the discovery in McHenry 
County, new fields were discovered in Billings, Bottineau, Bowman, 
Burke, McKenzie, and Renville Counties. 


*Fowkes, Walter W.. and Hoeppner, Jerome J., Sulfur in Lignite: Form and Transfor- 
mations on Thermal Treatment: Bureau of Mines Rept. of Investigations 5626, 1960, 15 pp. 

3 Laird, Wilson M., Oil in North Dakota, First Half 1960: North Dakota Geol. Survey 
Bull.. January 1961, 111 p». 

Lalrd, Wilson M., Oil in North Dakota, Second Half 1960: North Dakota Geol. Survey 
Bull.. Apri! 1961, 109 pp. 

* Work cited in footnote 3. 

5 Work cited in footnote 8. 
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TABLE 4.—Crude petroleum production, by counties * 


(Thousand barrels) 


County 1959 1960 2 Principal fields in 1960 in order of production 
BAN o 368 477 | Rocky Ridge, Fryburg, Scoria. 
Bottineau_.....-...-..---.-.---- 1, 965 2,184 | Newburg, Wiley South Westhope, North 
Westbope, North Haas. 
Bowmman.......................- 12 53 | Cedar Creek, Little Missouri. 
lig MENTA DR tke ee 2, 934 3,982 | Rival, North Tioga, Lignite, Portal, Flaxton. 
Divide....-------------------0-- 287 469 | North Tioga, Baukol-Noonan, Noonan. 
A A AR 40 | Lost Bridge. 
A AAA lessen ARE 8 | Pratt. 
MeKenzle...................... 5, 031 6,097 | Blue Buttos, Antelope, Charlson, 
SH MO 1, 479 1, 557 | Tioga, White Earth, East Tioga. 
Renville........................ 199 900 | Glenburn, Sherwood, Eden Valley. 
Lig QM POETS NUR 6 8 | Dickinson. 
Willams.......................- 5, 545 6,179 | Beaver Lodge, Tioga, Capa. 
Total ccoscsece ease dauana 17,824 21, 954 


1 Based on North Dakota Geological Survey county data adjusted to Bureau of Mines total. 
? Preliminary figures. 


TABLE 5.—Wildcat- and development-well completions in 19€0, by counties 


County Crude Conden- Dry Total Footage 
sate 
Lr 1 1 2 20, 200 
¡1 A O Y ee sseescsciee » 
norum b roto nd A A A 1 HEMOS 13 H E pus 
OWIDAl-u--:22 2.2.00 .2:2. 92e wil ———— Ib lenwess22telddesesBsanes 

A Foss oe tare te cs ¡A 12 13 90, 100 
A AAA AA A A 1 1 1,700 
Econo | i 229 

BY METER cc ORDRE Men PM 2 
McHenry.. 2. ilo urbi e 1 | Ma sks, 9 10 37, 400 
MeKenrie...........--....---.-------- 7 eae ater 6 7 81, 900 
Moutitrnil O A | ethane 2 2 1210 

BTOB A cunc puli A ier LoT 
Ramsev.................-. -2-ls ccr. | BUND Is on e 1 1 2, 000 
Robe | ells E | Eeo 

94,19: EK A PA — s P 
8tark 2. SR Face seer Modo 1 1 9, 100 
O A A bsv eae | A eec NN 1 1 2, 500 
Toti litis eo ee ¿A ERA 73 82 507, 000 
aiii "P m E a 1 29, 000 

PGS A A VE x ue: A 3 E 
Porren A E A ele’ 2 aa 15 E: pris 
OWMAT AO 
BHIEB A A LU AAN 16 58 877, 700 
kis Saee aee dE eiie cd dau Y AAA, A í 54, 500 
4 OA A wu EPEE EE E 1 4, 400 
ae A NRO A as ^ AS 18 142 Pe 500 
A E ME E EE N 20 a reno) 7 27 3, 800 
Do Sacra bide amie a peter & 1 2 11 119, 900 
Total A use eek 150 1 150 1201 1, 299, 800 
Total all drilling................-.-.- 159 1 1123 1283 | 1,806,800 
1 Includes 1 service- wel] completion. 
Source: Oil and Gas Journal. 
NONMETALS 


Clays.—Miscellaneous clay for manufacturing building brick, drain- 
tile, other heavy clay products, and lightweight aggregate was pro- 
duced in Adams, Divide, and Morton Counties. Fire clay produced 
in Stark County was used for manufacturing heavy clay products. 
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A small quantity of bentonite in Morton County—67 percent greater 
than in 1959 —was produced for manufacturing mortar. 

Gem Stones.—Gem stones and gem material (agate, agatized wood, 
chalcedony, jasper, and quartzite) were collected by individuals, 
mostly in Billings, Morton, and Stark Counties. 

Salt. —Salt mining and processing began in North Dakota in June, 
with opening of the $2 million plant of Dakota Salt & Chemical Co. 
near Williston in Williams County. Salt was recovered by hydraulic 
mining from beds 230 feet thick at a depth of 8,000 feet. The brine 
pumped from the wells was processed In vacuum pans. 

Sand and Gravel.—Sand and gravel production, from 49 of the State’s 
53 counties, was 13 percent below that of 1959. Production was re- 
ported by 35 commercial operators in 20 counties and at 80 Govern- 
ment-contractor operations in 46 counties. State and county crews 
produced sand and gravel in 24 counties; contractors furnished the 
remainder of the noncommercial production. 


TABLE 6.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 
Class of operation and use AA 
Quantity Value Quantity Value 
Commercial operations: 
Construction sand: 

Bullding.i:11 0000225. a uno 310 $37 341 Sas 

Paving aee orbita 202 192 A 48 

SPL AA IA A MAL E IU lioe 96 67 9 8 

OIDgr..2l.oloocieulcaceccidiecenaeni EE 2 1 1 (1) 
Total sand...................-......- 610 636 335 451 

Construction gravel: 

Building cee eS eee 2 514 RU 390 706 

PAVING oso esse Pe ao eas 3, 291 2, 132 2, 171 1, 224 

Railroad ballast........................ 190 &^ 180 58 

FM o o UE 44 21 106 42 

Other eo A aa ea a 11 18 28 13 

Miscellaneous gravels oc. oe oe co cs A eet eee 31 24 
Total gravel.................... l.l. 4. 050 3, 090 2, 906 2.067 
Total sand and gravel................ 4, 660 3, 726 3, 291 2, 518 
eS operations: 
sand: 

A EI A AA 7 9 
A ccc Le ten ise ats 138 70 420 243 
Total sand.............- cl LL cl. eee 138 70 427 252 

Gravel: 

A A 44 Y 47 64 

PAVING o nlcll9-ete A 5, 041 2, 603 4,83 4,070 
Total gravel.......................... 5,085 2, 720 4. 930 4,134 
Total sand and gravel...............- 5.223. 2. 790 5, 357 4. 335 

All operations: 
ces a ee SERRE SO oe 748 7065 812 703 
E A AN 0,135 5, 810 7, 836 6, 201 
Grand total......... 2... 2l LLL LLL. lr. 9, 883 6, 516 8, 648 6, 904 


1 Less than $1,000. 


THE MINERAL INDUSTRY OF NORTH DAKOTA 765 


Commercial firms supplied 38 percent of the total production of 
sand and gravel, which was used for building, paving, railroad 
ballast, fill, and other purposes. Noncommercial production was used 
entirely for road construction. Major production came from Stuts- 
man (748,800 tons), Ward (492,500 tons), Walsh (391,300 tons), 
McKenzie (324,300 tons), Barnes (315,500 tons), and Cavalier 
(314,000 tons) Counties. 

Construction of the National System of Interstate and Defense 
Highways continued. Because the Bureau of Public Roads changed 
its method of reporting progress in 1960, no comparable data exist 
for 1959; however, a report * showed that from July 1, 1956, to De- 
cember 31, 1960, 137.7 miles of the Interstate System had been com- 
pleted to full standards; 59.3 miles had been improved to standards 
adequate for current traffic; 31.3 miles were under construction; and 
engineering and right-of-way acquisition had started on 19.5 miles. 
Total designated mileage of the system in North Dakota was 567.9 
miles, leaving 320.1 miles to be planned and built. Under the Fed- 
eral-aid program for primary, secondary, and urban highways, 1,684.1 
miles were completed in 1960; and at yearend 610.5 miles were under 
construction. 

Stone.—Crushed stone, produced by contractors for the State high- 
eel department for road construction, was 42 percent below that 
of 1959. 

Sulfur.—Shipments of sulfur recovered from natural gas at the 
Tioga gasoline plant in Williams County totaled 20,339 long tons, 
a 45-percent increase over 1959. The value of sulfur recovered from 
processing plants was not included in the State totals of mineral pro- 
duction because the plant sources could not be determined. 

Vermiculite.—Crude vermiculite from deposits in Montana was ex- 
foliated at a plant in Ward County for usc as insulation, lightweight 
agoregate, and soil conditioner. 


METALS 


Uranium.—The Atomic Energy Commission (AEC) approved for 
execution a contract with the International Resources Corp. o 
Casper, Wyo., for the purchase of uranium concentrate derived from 
uraniferous lignites, subject to two conditions: (1) that the city of 
Bowman, site of the proposed plant, make available adequate financ- 
ing for constructing the plant (estimated to cost from $2 to $3 
million); and (2) that Susquehanna Western, Inc., of Edgemont, 
S. Dak., enter into an agreement to manage and operate the plant and 
to supply working capital. Initial daily capacity of the plant was to 
be 200 tons of crude lignite. At yearend the conditions set forth 
had not been met fully. 


REVIEW BY COUNTIES 


Billings.—Petroleum production from 28 wells in 4 fields increased 
30 percent compared with 1959. The major gain was from the Heath 


* Bureau of Public Roads, Quarterly Report on the Federal.-Aid Highway Program, 
Dec. 31, 1960, press release BPR 61-6, Feb. 22, 1961. 
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Cranberry Magnetite Corp. continued development work and mined 
a small quantity of magnetite at the Cranberry mine. McCrary 
Construction Service and the State highway commission mined pav- 
ing gravel. o. 

Beaufort.—J. D. McCotter, Inc., and the State highway commission 
mined structural and paving sand. 

Puce State henna commission mined 1,600 tons of paving 
sand. 

Bladen.—The State highway commission mined 3,500 tons of granite 
and 109,000 tons of sand for concrete and roads. 

Brunswick.—The State highway commission mined 15,000 tons of 
paving sand. 

Buncombe.—Six operators mined structural, paving, and railroad 
ballast sand and gravel. The leading producers were Grove Stone 
& Sand Branch of B. V. Hedrick Gravel & Sand Co. (Grove mine) 
and McCrary Construction Service (Barnardsville and Swannanoa 
mines). Asheville Construction Co. and the State highway com- 
mission (Weaverville quarry) crushed granite for concrete and roads. 

Burke.—McCrary Construction Service (Lake James mine), A. P. 
Causby Sand & Stone Co., and the State highway commission mined 
paving sand and gravel. Stokes Buchanan mined a small quantity 
of mica at the Emma mine. Herby Bolick collected a small quantity 
of gem stones (zeolites). Great Lakes Carbon Corp. manufactured 
carbon and graphite products at its plant in Morganton. 

Cabarrus.—Lee White Gravel Pit and the State highway commission 
crushed 99,000 tons of granite for concrete and roads. 

Caldwell.—Miller Bros. Co. and the State highway commission 
mined 124,000 tons of sand and gravel for structural and paving 


uses. 

ial State highway commission mined 3,000 tons of paving 
sand. 

Carteret.—The State highway commission mined 3,000 tons of 

paving sand. 
- Caswell.—W. E. Graham & Sons, a division of Vulcan Materials Co. 
(Danville quarry), and the State highway commission (Ivy Bluff 
quarry) crushed granite for concrete and roads. The State high- 
way commission mined 42,000 tons of paving sand. 

Catawba.—Superior Stone Co. ( Hickor uarry) crushed granite 
for concrete and roads. Statesville Brick Co. mined miscellaneous 
clay for heavy clay products. The State highway commission mined 
53,000 tons of paving sand. 

Chatham.—Pomona Terra Cotta Co., Boren Clay Products Co. (Gulf 
mine), Chatham Brick and Tile Co. Inc., and Cherokee Brick Co. 
(Brickhaven mine) mined miscellaneous clay for heavy clay products. 
The State highway commission (Goldston quarry) crushed 71,000 
tons of traprock for concrete and roads. 

Cherokee.—Columbia Marble Co. (Pleasant Valley quarry) quarried 
dimension marble; rough block, sawed and cut interior stone; cut, 
dressed monumental stone; and crushed marble for terrazzo and other 
uses. Hitchcock Corp. (Nancy Jordan mine) and Minerals & Metals 
Corp. (Mulberry Gap mine) mined talc for ceramics, crayons, tex- 
tiles, toilet preparations, and other uses. J. L. Colville Construction 
Co. and the State highway commission (Dockery quarry) crushed 
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granite for concrete and roads. Harley Hines collected a small 
quantity of mineral specimens (talc). | 
Chowan.—The State highway commission mined 2,800 tons of paving 
sand. 
Clay.—Nantahala Talc € Limestone Co. mined 36,000 tons of paving 


vel. 

Cleveland.—Cleveland County ranked fifth in value of mineral pro- 
duction. Superior Stone Co. (Kings Mountain quarry) crushed lime- 
stone for concrete and roads. Ten mica mines were operated in 1960. 
The leading producer of sheet mica was Joe L. Snyder (Workman 
and Huskins mines). Kings Mountain Mica Co. Inc. (Patterson and 
Moss mines), Industrial Mica, Inc., and Foote Mineral Co. (Kings 
Mountain mine) produced scrap mica. 

Foote Mineral Co. mined and processed lithium minerals at Kings 
Mountain and also produced a small quantity of crude feldspar. 
Lithium Corp. of America processed lithium minerals. Shelby Sand 
& Stone Co. and the State highway commission mined structural and 
paving sand. 

Columbus.—The State highway commission mined 82,000 tons of 
sand and 4,700 tons of granite for concrete and roads. 

Craven.—Superior Stone Co. (New Bern quarry) crushed limestone 
for concrete and roads. Southern Sand Co., Inc., and the State high- 
way commission mined structural and paving sand. 

Cumberland.— Becker County Sand & Gravel Co. (Fayetteville mine) 
and the State highway commission mined sand and gravel for struc- 
tural, paving, and railroad ballast uses. Ideal Brick Co. (Linden 
mine) mined 54,000 tons of miscellaneous clay for heavy clay prod- 
ucts. The State highway commission crushed 2,900 tons of granite 
for concrete and roads. 

Currituck.—The State highway commission mined 18,000 tons of 
paving sand. 

IS State highway commission mined 78,000 tons of paving 
sand. 

Davidson.—Jacob's Creek Flagstone Co., Inc. (Flagstone quarry) 
quarried dimension slate for structural millstock and flagging. Cun- 
ningham Brick Co. (Thomasville mine) mined miscellaneous clay 
for heavy clay products. The State highway commission mined 
195,000 tons of paving sand and gravel. 

Davie.—The State ighway commission mined 95,000 tons of paving 
sand. Ruth P. Stanley collected a small quantity of gem stones (al- 
mandite garnets). 

Duplin.— James W. Kelley and the State highway commission mined 
8,100 tons of structural, paving, and fill sand. 

Durham.—Nello L. Teer Co. crushed traprock for concrete and roads. 
Borden Brick & Tile Co. and Tri-Angle Brick Co. mined miscellaneous 
clay for heavy clay prec 

Edgecombe.—O. H. Woolard Sand € Gravel Co., Tar River Sand & 
Gravel Co. and the State highway commission mined structural, 
paving, and fill sand and gravel. 

Forsyth.—W. E. Graham & Sons crushed granite for concrete and 
roads at the South Fork, No. 421, Piedmont, and North quarries. 
Paul Miller and the State highway commission mined 108,000 tons 
of structural and paving sand. 
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Cranberry Magnetite Corp. continued development work and mined 
a small quantity of magnetite at the Cranberry mine. McCrary 
Construction Service and the State highway commission mined pav- 
ing gravel. : 

Beaufort.—J. D. McCotter, Inc., and the State highway commission 
mined structural and paving sand. 

OS State highwae commission mined 1,600 tons of paving 
sand. 

Bladen.—The State highway commission mined 3,500 tons of granite 
and 109,000 tons of sand for concrete and roads. 

Brunswick.—The State highway commission mined 15,000 tons of 
paving sand. 

Buncombe.—Six operators mined structural, paving, and railroad 
ballast sand and gravel. The leading producers were Grove Stone 
& Sand Branch of B. V. Hedrick Gravel & Sand Co. (Grove mine) 
and McCrary Construction Service (Barnardsville and Swannanoa 
mines). Asheville Construction Co. and the State highway com- 
mission (Weaverville quarry) crushed granite for concrete and roads. 

Burke.—McCrary Construction Service (Lake James mine), A. P. 
Causby Sand & Stone Co., and the State highway commission mined 
paving sand and gravel. Stokes Buchanan mined a small quantity 
of mica at the Emma mine. Herby Bolick collected a small quantity 
of gem stones (zeolites). Great Lakes Carbon Corp. manufactured 
carbon and graphite products at its plant in Morganton. 

Cabarrus.— Lee White Gravel Pit and the State highway commission 
crushed 99,000 tons of granite for concrete and roads. 

Caldwell.—Miller Bros. Co. and the State highway commission 
mined 124,000 tons of sand and gravel for structural and paving 
uses. 

eS State highway commission mined 3,000 tons of paving 

sand. | 
Carteret.—The State highway commission mined 3,000 tons of 
paving sand. 
- Caswell.—W. E. Graham & Sons, a division of Vulcan Materials Co. 
(Danville quarry), and the State highway commission (Ivy Bluff 
quarry) crushed granite for concrete and roads. The State high- 
way commission mined 42,000 tons of paving sand. 

Catawba.—Superior Stone Co. (Hickory quarry) crushed granite 
for concrete and roads. Statesville Brick Co. mined miscellaneous 
clay for heavy clay products. The State highway commission mined 
53,000 tons of paving sand. 

Chatham.—Pomona Terra Cotta Co., Boren Clay Products Co. (Gulf 
mine), Chatham Brick and Tile Co. Inc., and Cherokee Brick Co. 
(Brickhaven mine) mined miscellaneous clay for heavy clay products. 
The State highway commission (Goldston quarry) crushed 71,000 
tons of traprock for concrete and roads. 

Cherokee.—Columbia Marble Co. (Pleasant Valley quarry) quarried 
dimension marble; rough block, sawed and cut interior stone; cut, 
dressed monumental stone; and crushed marble for terrazzo and other 
uses. Hitchcock Corp. (Nancy Jordan mine) and Minerals & Metals 
Corp. (Mulberry Gap mine) mined talc for ceramics, crayons, tex- 
tiles, toilet preparations, and other uses. J. L. Colville Construction 
Co. and the State highway commission (Dockery quarry) crushed 
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granite for concrete and roads. Harley Hines collected a small 
quantity of mineral specimens (talc). 

Chowan.—The State highway commission mined 2,800 tons of paving 
sand. 

Clay. —Nantahala Talc € Limestone Co. mined 36,000 tons of paving 

vel. 

Cleveland. —Cleveland County ranked fifth in value of mineral pro- 
duction. Superior Stone Co. (Kings Mountain quarry) crushed lime- 
stone for concrete and roads. Ten mica mines were operated in 1960. 
The leading producer of sheet mica was Joe L. Snyder (Workman 
and Huskins mines). Kings Mountain Mica Co. Inc. (Patterson and 
Moss mines), Industrial Mica, Inc., and Foote Mineral Co. (Kings 
Mountain mine) produced scrap mica. 

Foote Mineral Co. mined and processed lithium minerals at Kings 
Mountain and also produced a small quantity of crude feldspar. 
Lithium Corp. of America processed lithium minerals. Shelby Sand 
& Stone Co. and the State highway commission mined structural and 
paving sand. 

Columbus. —The State highway commission mined 82,000 tons of 
sand and 4,700 tons of granite for concrete and roads. 

Craven.—Superior Stone Co. (New Bern quarry) crushed limestone 
for concrete and roads. Southern Sand Co., Inc., and the State high- 
way commission mined structural and paving sand. 

Cumberland.—Becker County Sand & Gravel Co. (Fayetteville mine) 
and the State highway commission mined sand and gravel for struc- 
tural, paving, and railroad ballast uses. Ideal Brick Co. (Linden 
mine) mined 54,000 tons of miscellaneous clay for heavy clay prod- 
ucts. The State highway commission crushed 2,900 tons of granite 
for concrete and roads. 

Currituck. The State highway commission mined 18,000 tons of 
paving sand. 

Ducem State highway commission mined 78,000 tons of paving 
sand. 

Davidson.—Jacob's Creek Flagstone Co., Inc. (Flagstone quarry) 
quarried dimension slate for structural millstock and flagging. Cun- 
ningham Brick Co. (Thomasville mine) mined miscellaneous clay 
for heavy clay products. The State highway commission mined 
195,000 tons of paving sand and gravel. 

Davie.—The State ighway commission mined 95,000 tons of paving 
sand. Ruth P. Stanley collected a small quantity of gem stones (al- 
mandite garnets). 

Duplin.— James W. Kelley and the State highway commission mined 
8,100 tons of structural, paving, and fill sand. 

Durham.—Nello L. Teer Co. crushed traprock for concrete and roads. 
Borden Brick & Tile Co. and Tri-Angle Brick Co. mined miscellaneous 
clay for heavy clay products. 

Edgecombe.—O. i. Woolard Sand & Gravel Co., Tar River Sand & 
Gravel Co., and the State highway commission mined structural, 
paving, and fill sand and gravel. 

Forsyth.—W. E. Graham & Sons crushed granite for concrete and 
roads at the South Fork, No. 421, Piedmont, and North quarries. 
Paul Miller and the State highway commission mined 108,000 tons 
of structural and paving sand. 
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oe . L. Colville Construction Co. crushed granite for concrete and 
roads. 

Johnston.—Nello L. Teer Co. (Princeton quarry) crushed traprock 
for concrete and roads. The State highway commission mined 34,000 
tons of paving sand. 

Jones.—Simmons Marl & Lime Co. and the State highway commis- 
sion mined paving and fill sand and gravel. 

Lee.—Sanford Brick € Tile Co. (Colon mine), Borden Brick & 
Tile Co. (Sanford mine), Lee Brick & Tile Co., and Hanford Brick 
Co. mined miscellaneous clay for heavy clay products. The State 
highway commission mined 58,000 tons of paving sand. 

noir.—Barrus Construction Co. (Kinston mine) and the State 
highway commission mined sand and gravel for structural, paving, 
and fill purposes. 

Lincoln.— Duke Power Co. crushed granite for concrete, roads, and 
stone sand. Edward McNeil (J. C. Willis mine) and Joe L. Snyder 
(Caggle mine) mined a small quantity of sheet mica. The State 
highway commision mined 27,000 tons of paving sand. Green’s Min- 
eral & Gift Shop collected a small quantity of gem stones (amethyst). 

Macon.—Seventeen mines produced mica. e leading producers 
were Roy H. Fouts (Almond Cove mine), Jamaco Minerals Develop- 
ment Corp. (Lyle Knob mine), and Jess Gentry (Rock Cut and Iotla- 
Bowers mines). The leading producer of scrap mica was A & C Min- 
ing Co. (Sheppard Knob mine). 

J. L. Colville Construction Co. crushed granite for concrete and 
roads. Hays Block Co. (Franklin mine) mined structural sand. R. 
A. Campbell, Harley Hines, and Andrew W. Reed collected small 
quantities of gem stones (corundum and rhodolite garnet). 
vir REN he State highway commission mined 2,000 tons of pav- 
ing sand. 

ÓN State highway commission mined 3,700 tons of paving 
sand. 

McDowell. —Becker County Sand & Gravel Co. (Marion ed and 
McCrary Construction Service (Woodlawn mine) mined sand and 

ravel dor structural, paving, and railroad ballast uses. The State 
ighway commission (Woodlawn quarry) crushed limestone for con- 
crete and roads. 

Mecklenburg.—Superior Stone Co. (Charlotte and Pineville quar- 
ries) crushed granite for concrete and roads. 

Mitchell.— Mitchell County ranked first in value of mineral produc- 
tion. Eleven mines produced crude feldspar. The ieading pro- 
ducers were International Minerals & Chemical Corp. (Hawkins 
and Kona mines), The Feldspar Corp. (Wiseman, Poteat, and 
Sullins mines), and Lawson-United Feldspar & Minerals Co. (Minpro 
mine). Forty-seven mines produced mica: 35 produced sheet only 
(full-trimmed and/or hand-cobbed), 6 scrap only, and 6 both sheet and 
scrap. The leading producers of sheet mica were McBee Mining Co. 
( McBee mine), Sink Hole Miners (Sink Hole mine), and Abernathy 
Mining Co. (Abernathy and Abernathy No. 2 mines). The leading 
producers of scrap mica were The Feldspar Corp. (Poteat and Wise- 
man mines), International Minerals & Chemical Corp. (Kona, 
Bartlette, and Jeff Buchanan mines), and De-Weld Mica Co. (Sparks 
Strip mine). 
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International Minerals & Chemical Corp., The Feldspar Corp., and 
Lawson-United Feldspar & Minerals Co. recovered crushed sandstone 
(quartz) from feldspar milling. Blue Ridge Minerals, Herby Bolick, 
Ruth P. Stanley, Roby Buchanan, and Harley Hines collected small 
quantities of gem stones (hyalite on matrix, actinolite in talc, massive 
rhodonite, almandite garnet, fluorescent calcite, and beryl). 

Montgomery.—Mt. Gilead Brick Co. mined miscellaneous clay for 
heavy clay products. Jacob’s Creek Flagstone Co. (Edenbcro 
query) quarried dimension slate for structural millstock and flagging. 

& H Clay Co. Inc. (Auman mine) mined pyrophyllite for ceramics. 
The State highway commission mined 75,000 tons of paving sand. 

Moore.—Standard Mineral Co., Inc. and Carolina Pyrophyllite Co., 
Inc., mined pyrophyllite for ceramics, insecticides, paint, rubber, 

laster, refractories, and other uses. Pleasants Sand & Supply Co., 

onroe Sand Pit, Aberdeen Sand & Gravel Co., and the State highway 
commission mined structural, paving, and fill sand. T & H Clay Co. 
(Hancock mine) mined miscellaneous clay for heavy clay products. 
Harley Hines collected a small quantity of gem stones (pyrite in 
pyrophyllite). 

New Hanover.—W. E. Graham & Sons crushed limestone for con- 
crete and roads. Robbins Sand Pit and the State highway commission 
mined paving and fertilizer filler sand. 

Northampton.—Superior Stone Co. (Garysburg mine) and the State 
highway commission mined structural and paving sand and gravel. 

Onslow.—Superior Stone Co. (Belgrade quarry) crushed limestone 
for concrete and roads. The State highway commission mined 6,000 
tons of paving sand. 

Orange.—Piedmont Minerals Co., Inc. (Hillsboro mine), mined 
pyrophyllite for asphalt filler, ceramics, and refractories. Duke Uni- 
versity, (Hillsboro quarry) quarried dimension granite for rough con- 
struction use. The State high commission (Bacon quarry) crushed 
granite for concrete and roads. 

Dee State highway commission mined 4,000 tons of pav- 
ing sand. 

Pasquotank.—The State highway commission mined 15,000 tons of 
paving sand. 

RO sene State highway commission mined 6,000 tons of paving 
sand. 

Perquimans.—The State highway commission mined 17,500 tons of 
paving sand. 

en State highway commission mined 5,000 tons of paving 
sand. 

Pitt.—Concrete Products Co., White Concrete Co. (Munford mine) 
and the State highway commission mined structural, paving, and fill 
sand and gravel. 

Randolph.—The State highway commission (Glenola and Parks 
Cross Roads apis crushed granite for concrete and roads. Su- 

erior Stone Co. crushed traprock for concrete and roads. Carolina 

yrophyllite Co. (Gerhardt mine) mined pyrophyllite for ceramic 
and insecticide uses. Herby Bolick and Harley ines collected a 
small quantity of mineral specimens (Preparat) . 

Richmond.—The State highway commission (McLeod mine) mined 
25,000 tons of paving sand and gravel. 
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Robeson.—The State highway commission mined 4,000 tons of gran- 
ite and 161,000 tons of sand for concrete and roads. 

Rockingham.—Superior Stone Co. (Reidsville quarry) crushed gran- 
ite for concrete and roads. Webster Brick Co., Inc. (Draper mine), 
mined miscellaneous clay for heavy clay products. Garland W. & 
Morris Hall (Kings quarry) crushed traprock for concrete and roads. 
The State highway commission mined paving sand. 

Rowan.—Seven quarries produced dimension granite for use as rub- 
ble, rough and dressed construction stone, rough and dressed archi- 
tectural stone, rough monumental stone, paving blocks, and curbing 
and flagging. The leadin p was Harris Granite Quarries Co. 

Collins, Balfour and S uping quarries). Superior Stone Co. 
Woodleaf quarry) crushed granite for concrete and roads. Gardner 
ranite Works produced millstones. 

Carolina Tufllite Co. and Isenhour Brick & Tile Co. (East Spencer 
mine) mined miscellaneous clay for lightweight aggregate and hea 
clay products. The State highway commission mined paving sand. 
Carolina Perlite Co., Inc., expanded perlite at the Gold Hill lant. 

Rutherford.—A. R. Thompson, contractor, and the State highway 
commission mined sand and gravel for paving and other uses. Green’s 
Mineral and Gift Shop collected a small quantity of gem stones 
(fuchsite). 

Sampson.—Crumpler Brick Co., Inc., Sampson Brick Co., Inc., and 
Patterson Brick Co. mined miscellaneous clay for heavy clay products. 
The State highway commission mined 10,000 tons of paving sand. 

Stanly Southern Lightweight Aggregate Corp. (Aquadale mine), 
Stanly Shale Products, Inc. (Norwood mine), and Yadkin Brick 
Yards, Inc., mined miscellaneous clay for lightweight aggregates and 
heavy clay products. The State highway commission crushed trap- 
rock for concrete and roads at the McManus quarry. Carolina Alu- 
minum Co. produced aluminum metal at Badin. 

Stokes.—Pine Hall Brick & Pipe Co. (No. 1 mine) mined miscel- 
laneous clay for heavy clay products. Snow Hill Mining Co. (Spen- 
cer mine), J. E. Wilson (Hawkins and Steel mines), and Preacher 
Mining Co. (Old Shelton mine) mined sheet mica. The State high- 
way commission mined 140,000 tons of paving sand. 

Surry.—North Carolina Granite Corp. (Mount Airy quarry) quar- 
ried dimension granite for rubble, rough and dressed construction 
stone, rough and dressed architectural stone, rough and dressed monu- 
mental stone, curbing, flagging, and paving blocks. North Caro- 
lina Granite Corp. (Mount Airy quarry) and W. E. Graham & Sons 
(Mt. Airy and Elkins quarries) produced granite for riprap, poultry 

it, concrete, and roadstone. Ararat Products Co. crushed traprock 

or concrete and roads. The State highway commission mined paving 
sand. Ruth P. Stanley collected a small quantity of gem stones 
(Carnellian and oriental sapphire). 

Swain.—Nantahala Talc & Limestone Co. (Hewitt quarry) crushed 
limestone for concrete, roadstone, and agstone. The Feldspar Corp. 
(Alexander and McCracken mines) mined crude feldspar. J.L. Col. 
ville Construction Co. crushed granite for concrete and roads. 

lvania.—Macon Construction Co., Inc. (Penrose qua )» 
crushed granite for concrete and roads. Powhatan Mining Co. (Kil- 
patrick mine) mined asbestos. Siniard Brothers and Coleman Scott 
mined structural sand. Jeter C. Kitchen (Toxaway mine) mined 
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a small qun of sheet mica. E. I. du Pont de Nemours & Co., Inc., 
produced high-purity silicon at Brevard. 

Union.—Kendrick Brick & Tile Co. (Monroe mine) mined miscel- 
laneous clay for heavy clay products. Superior Stone Co. (Bakers 
quarry) and the State Highway commission (Monroe quarry) crushed 
traprock for concrete and roads. The State highway commission 
mined paving sand. 

Vance.—Vance County ranked fourth in value of mineral Bon. 
tion. Tungsten Mining Corp. mined tungsten ore at the Hamme 
mine and recovered gold, silver, a and lead from mill tailings 
accumulated in previous years. W. E. Graham & Sons crushed gran- 
ite for concrete, roadstone, and railroad ballast at the Greystone quar- 
ry. The State highway commission mined paving sand. 

Wake.—Superior Stone Co. (Crabtree and Rolesville quarries) and 
Nello L. Teer Co. (Raleigh quarry) crushed granite for concrete, 
roadstone, and railroad ballast. The State highway commission 
mined paving sand. 

Washington.—The State highway commission mined 11,000 tons of 
paving sand. 

Watauga.—Maymead Lime Co., Inc., and the State highway com- 
mission mined paving gravel. Jesse Miller collected various types of 
gem stones. 

Wayne.—Nello L. Teer Co. and the State highway commission 
mined structural and paving sand. Harley Hines collected a small 
quantity of gem stones (petrified wood). 

Wilkes.—W. E. Graham & Sons crushed granite for concrete and 
roads. Joe L. Snyder (Higgins mine) mined a small quantity of 
sheet mica. The State highway commission mined paving sand. 
Blue j dee Minerals collected a small quantity of gem stones (jasper 
agate). 

"Wiki. Superior Stone Co. (Neverson and Elm City quarries) 
crushed granite for concrete and roads. Five mines produced struc- 
tural, paving, and fill sand. The leading producers were Gray Con- 
crete Pipe Co., Inc., and the State highway commission. 

Yadkin.—W. E. Graham & Sons crushed granite for concrete and 
roads at the Cycle quarry. E. R. Short & Sons crushed limestone for 
Con ieie and roads. The State highway commission mined paving 
sand. 

Yancey.—T wenty-four mines produced mica ; 21 produced sheet only 
full-trimmed and/or hand-cobbed), 3 scrap only. The leading pro- 
ucers of sheet mica were Gouge & Allan (Barber mine) and. Da 

ford & Baker (Green Mountain mine). The leading producer of 
scrap mica was Deneen Mica Co. ( Young Mica mine). 

The Feldspar Corp. (Webb Strip mine) and Yates Laws (Anglin 
mine) mined crude feldspar. C. R. Wiseman mined olivine at the 
Wray mine. Powhatan Mining Co. mined asbestos at the Blue Rock 
mine. McCrary Construction Service and Yancey Sand & Gravel 
Co. (Fox mine) mined paving sand and gravel. Floyd Wilson and 
Robert A. Campbell collected various ty pes of gem stones. 


The Mineral Industry of North Dakota 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the State Geological Survey of North Dakota. 


By D. H. Mullen’? 


4e 


ORTH DAKOTA'S 1960 mineral production was valued at 
$78.3 million, a gain of 16 percent over 1959. The mineral 
fuels—coal (lignite), natural gas, natural gas liquids, and crude 

petroleum—represented 91 percent of the total value of all mineral 

production in the State and as a group, rose 17 percent in value over the 
preceding year. Production gains were recorded for all of the min- 
eralfuels. Of particular interest was the second annual increase in the 

output of lignite, following the steady decline that had begun in 1956. 

though exploratory and development drilling was at a lower rate 
than in 1959, the number of exploratory wells completed was only two 
less. Six new fields and a new producing horizon were discovered. 

Wider well spacing (160 and 320 acres) resulted in fewer development 

wells completed, but development of the fields was accelerated and 

greater production was achieved with fewer wells. 


N 


TABLE 1.—Mineral production in North Dakota! 


Mineral 

CIAR M ico cover C xE Ed era pe thousand short tons... 
Coal (ligrito) i. cnc do.... 
Gem Stones.. iaeeouesecicusous ore oa ais cues 
Natural g85................... l.l... million cubic feet. . 
Petroleum (crude)......... thousand 42-gallon barrels. 
Sand and gravel.................. thousand short tons... 
cl eM" TR do.... 
Value (ben- 


of items that cannot be disclosed: maed 
tonite and fire clay, 1960), natural gas liquids, and 
salt (1900). ic caxaneswaceNvewataenuedesua IN kassita 


Total North Dakota... ................. cce LLL |----.......- 


" ! Production as measured by mine shipments, sales, or marketable production (including consumption 
y peso : 
2 Excludes bentórite and fire clay (1960); included with ‘‘ Value of Items that cannot be disclosed.” 
3 Welzht not recorded. 

4 Preliminary figure. 

5 Revised figure. 


1 Commodity-industry analyst, Bureau of Mines, Denver, Colo. 
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80 


Total value / 


J Petroleum 
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FIGURE 1—Value of sand and gravel, petroleum, and coal, and total value of 
mineral production in North Dakota, 1935-60. 


Gains were recorded in the production and value of all of the non- 
metal commodities except sand and gravel and stone. A significant 
development was the beginning of salt production by hydraulic min- 
ing from wells in Williams County, a mining activity that will create 
storage facilities for liquid-petroleum gases. 

Employment and Injuries.—Employment and injuries data in the 
mineral industry, excluding petroleum, collected during the Bureau of 
Mines annual canvass, are shown on table 2. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


Coal (Lignite).—Coal production from 32 mines (31 strip, 1 under- 
ground) continued to increase, gaining 5 percent in quantity and 7 
percent in value over 1959. 

North Dakota Nitrogen, Inc., abandoned plans to produce nitrogen 
fertilizer from the lignite stored at the Garrison Dam or from natural 
gas. The Otter Tail Power Co. new 53.5-megawatt Hoot Lake 
steam-generating plant at Fergus Falls, Minn., was the largest in 
the United States using North Dakota lignite as fuel. Although pul- 
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verizing and handling equipment and boiler-furnace volume had to be 
larger than would be required for bituminous coal, the use of lignite 
resulted in a substantially lower unit-production cost. A group of five 
utility companies commissioned consultants to survey the power- 
supply needs in the general North Dakota area and to investigate the 
sources and availability of lignite. Midwest Electric Consumers As- 
sociation discussed plans to form a giant cooperative that would in- 
clude constructing five lignite-fuel, 200-megawatt steam-generating 

lants in North and South Dakota. The plan included using 
Bureau of Reclamation transmission lines and constructing a 345- 
kilovolt transmission line from Garrison to Watertown, S. Dak. 
The power generated would be marketed in parts of Montana, North 
and South Dakota, Minnesota, and lowa. Generators Nos. 4 and 5 
completed at the Garrison Dam brought capacity to the designed total 
of 400 mega watts. 


TABLE 2.—Employment and injuries in the mineral industries’ in 1960? 


Averare Injuries Frequency 

Number of} number Total | . |. — | rate (in- 

Industry operations | of men | man-hours juries per 

employed worked Fatal |Nonfatal| million 

man-hours) 
Coal Innes. cena esed eU URS 40 370 576, 180 1 18 33.0 
Nonmietal mines.................. 6 81 105, 016 |--..------ 3 28.6 
A O A 5 5 Ty OOS Y AAA AA eee eol 
Sand and gravel plants........... 147 892 | 1,035, 742 2 11 12.6 
6 ES 198 1,348 | 1,724, 835 3 32 20.3 


1 Excludes petroleum industry. 
3 Preliminary figures. 


TABLE 3.—Coal (lignite) production, by counties 
(Excludes mines producing less than 1,000 short tons) 


1959 1960 
County 
Short Average Short Average 
tons value tons value 
per ton ! per ton ! 

Adams A A ECL DLP ogee a teens 20, 310 $3. 11, 787 $3. 20 
Bowmaāl si cimeilcecesdsestecuediewasesencuendses 157, 609 1.77 147,27 1.74 
A A A EL a 399, 297 2. 33 406, 600 2. 27 
Burleigh cee ao caos curan aaa Sc 14, 382 3.31 14,132 3.33 
o A A SS se 207,370 2. 88 227,720 2.57 
AAA A A aoa os 6, 135 2.91 5, 793 3.00 
Grint- A A IN Gaumen 24,305 3.23 21, 181 3.03 
Hettinter oo c AA E AI ree 6,811 3.39 5, 000 3.30 
A AAA A A IA 91, 560 3. 24 76, 099 3. 33 
VI Cf COM AAA ate B A Soa E 925, 057 1.95 1, 019, 039 2.18 
NIOPDOh. lllcedeocaecsbpinzlu oa eee M. 24, 006 2. 50 21, 844 2.59 
Sy. Meet cc DP TET 10, 748 2. 46 8,748 2. 25 
BUTTER. AA AAA AA A 62, 953 1. 81 75, 224 1.95 
A A A es. twa tec E E o 458, 761 2. 33 482, 106 2.33 
WARIO sal 3, 251 4. 72 2, 403 4. 71 

DOE: oorr elo ursus da 2, 412, 618 2. 25 2, 524, 955 2. 29 


! Value recel ced or charged f.o.b. mine, including selling cost. (Includes a value for con] not sold but 
used by producer, such as mine fuel and coal coked as estimated by producer at average prices that might 
bave been received if such coal had been sold commercially.) 


615629—61— —49 
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Investigation into the gasification and use of lignites was continued 
by the Federal Bureau of Mines at the Charles K. Robertson Lignite 
Research Laboratory at Grand Forks. A research team at the 
laboratory perfected a device to produce synthesis gas that would 
be useful in manufacturing chemicals. A ai 2 describing results 
of some of the research activities was published. 

Natural Gas.—Dry natural gas from 28 wells in 2 fields in Bowman 
County and residual gas from the Tioga gasoline plant in Williams 
County were marketed through pipelines of the Montana-Dakota 
Utilities Co. to consumers in North and South Dakota, Montana, and 
Wyoming. Production of dry natural from Bowman County 
was 21 percent above that of 1959, and e quantity of residual gas 
marketed through pipelines increased 16 percent. According to State 
geologist reports? total production of oil-well gas was 26.8 billion 
cubic feet, and that of dry natural gas was 396.3 million cubic feet. 

Natural Gas Liquids.—Natural gasoline, butane, propane, and sulfur 
were recovered from oil-well gas at the Tioga gasoline plant operated 
by Signal Oil and Gas Co. in Williams County. Production statis- 
tics * compiled by the State Geological Survey showed that 17.6 bil- 
lion cubic feet of gas was processed, and 21 thousand barrels of crude 
oil, 12.0 million gallons of natural gasoline, 21.1 million gallons of 
butane, 35.9 million gallons of propane, and 18,000 long tons of sul- 
fur were recovered. Residual gas marketed through pipelines of 
the Montana-Dakota Utilities Co. totaled 9.3 billion cubic feet. 

Petroleum.—Petroleum production from 1,592 wells in 77 fields in 
12 counties was 23 percent above that of 1959. A total of 282 explora- 
tory and development wells was completed, compared with 436 in 
1959. Exploratory drilling proceeded at about the same rate as in 
1959; only two less exploratory wells were completed. The decline 
was entirely in development drilling. The establishment of 160- 
and 320-acre spacing in some fields resulted in more rapid develop- 
ment of the pools, with fewer wells; 201 development wells were 
completed, compared with 352 in 1959. Two counties were added 
to those producing oil, Dunn County from the Lost Bridge field 
discovered late in 1959 and McHenry County from the Pratt 
field discovered in 1960. The State geologist® reported that 62 
exploratory wells were completed, 7 of which were successful; 12 
outpost wells completed, 5 successful; 32 extension, 23 successful; 
and 158 development, 122 successful. The total drilled was 1.7 mil- 
lion feet, compared with 2.7 million feet in 1959. The success ratio 
for exploratory drilling was 11.3 percent, and the overall success 
ratio was 59.5 percent. In addition to the discovery in McHenry 
County, new fields were discovered in Billings, Bottineau, Bowman, 
Burke, McKenzie, and Renville Counties. 


2 Fowkes, Walter W., and Hoeppner, Jerome J., Sulfur in Lignite: Form and Transfor- 
mations on Thermal Treatment: Bureau of Mines Rept. of Investigations 5626, 1960, 15 pp. 

3 Laird, Wilson M., Of] in North Dakota, First Half 1960: North Dakota Geol. Survey 
Bull., January 1961, 111 pp. 

Laird, Wilson M., Oil in North Dakota, Second Half 1960: North Dakota Geol. Survey 
Bull.. April 1961, 109 pp. 

* Work cited in footnote 3, 

5 Work cited in footnote 3. 
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TABLE 4.—Crude petroleum production, by counties * 


(Thousand barrels) 


County 1959 1960 2 Principal fields in 1960 in order of production 
Billings AAA 858 477 | Rocky Ridge, Fryburg, Scoria. 
II 2l. l.l... 1, 905 2,184 | Newburg, Wiley South Westhope, North 
Westhope, N orth Haas. 
BOWMAN cid 12 53 | Cedar Creek, Little Missouri. 
Burk Oyo. hob sete cc sceseee est 2, 934 3,982 | Rival, North Tioga, Lignite, Portal, Flaxton. 
Div coos clon 287 469 | North Tioga, Baukol-Noonan, Noonan. 
DUN A A e sess 40 | Lost Bridge. 
NGL ON A Saeecoscsess 8 | Pratt. 
MceKenzle.....................- 5,031 6,097 | Blue Buttes, Antelope, Charlson. 
Mountr2il...................... 1, 470 1,557 | Tioga, White Earth, East Tioga. 
Renville......------------------ 199 900 | Glenburn, Sherwood, Eden Volley. 
SALT AA A ERES 6 8 | Dickinson. 
WIIHams...-2:1 2 mme -0 5, 545 6,170 | Beaver Lodge, Tioga, Capa. 
Total AA 17, 824 21, 954 


1 Based on North Dakota Geological Survey county data adjusted to Bureau of Mines total. 
* Preliminary figures. 


TABLE 5.—Wildcat- and development-well completions in 1960, by counties 


Wildcat: 

BUNEI O cee Diana AAA 1 2 20, 200 
a 2 cases A A l 5e ese 13 14 58, 000 
Bowman. ......-.--..----------------- jap NOR A 1 8, 400 
iy (ONERE A 1 A 13 90, 100 
AA A AAA EE 1 1 1, 700 
A A A lata Rae ue rare iein p ade ud 8 8 59, 300 
Dunn.......... How ee ou pee : 4 4 48, 500 
ls A ceo endvacieccus 1 | Dereon ahs 9 10 37, 400 
McKenzrie............................. P ENNIO 5 7 81, 900 
A A enerzuiiouus | EAN 2 2 19, 100 
La PAE IEA A AA 2 2 6, 200 
RAIMSOV ca cwshestocwess EUN MAS, orco 1 1 2, 000 
RE | 2 EA 11 13 59, 000 
Rolette ioe Once II A cues 2 2 5, 600 
JA AA CRM Ep PON. ale ce ke taal IA 1 1 9, 100 
WY BSD oso ee es ars AAA tee ote! 1 1 2, 500 
POUR) A sees cees sees Orie i NN 73 82 607, 000 

Development: | 
Billings looo occ Dou PEEL | NO 1 8 29, 000 
Bottineau. ooo do aso 15 50 193, 200 
Bowman.........-.-.-------_--------- E E IN EPE EE EA 2 16, 800 
BOI KO 226 ies Ad i eeeszebzs 16 58 877,700 
W108 ia eter re asp cuv RO v As AA PA 7 54, 500 
McHenry A A AA A 1 1 4, 400 
MeKenzie.........................-... e d convas 18 142 390, 500 
MIL e NS 2D eeeks | 7 27 113, 800 
Willlams.......................-...... R 1 2 11 119, 900 
TOL AAA A ilo 150 1 150 1201 1, 299, 800 
Total all drilling....................- 159 1 1123 1 283 1, 806, 800 


1 Includes 1 service-well completion. 
Source: Oil and Gas Journal. 


NONMETALS 


Clays.—Miscellaneous clay for manufacturing building brick, drain- 
tile, other heavy clay products, and lightweight aggregate was pro- 
duced in Adams, Divide, and Morton Counties. Fire clay produced 
in Stark County was used for manufacturing heavy clay products. 
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A small quantity of bentonite in Morton County—67 percent greater 
than in 1959 —was produced for manufacturing mortar. 

Gem Stones.—Gem stones and gem material (agate, agatized wood, 
chalcedony, jasper, and quartzite) were collected by individuals, 
mostly in Billings, Morton, and Stark Counties. 

Salt.—Salt mining and processing began in North Dakota in June, 
with opening of the $2 million plant of Dakota Salt & Chemical Co. 
near Williston in Williams County. Salt was recovered by hydraulic 
mining from beds 230 feet thick at a depth of 8,000 feet. The brine 
pumped from the wells was processed in vacuum pans. 

Sand and Gravel.—Sand and gravel production, from 49 of the State’s 
53 counties, was 13 percent below iat of 1959. Production was re- 
ported by 35 commercial operators in 20 counties and at 80 Govern- 
ment-contractor operations in 46 counties. State and county crews 
produced sand and gravel in 24 counties; contractors furnished the 
remainder of the noncommercial production. 


TABLE 6.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 
Class of operation and use Mea a oes 
Quantity Value Quantity Value 
Commercial operations: 
Construction sand: 
A asidose 310 $376 341 $395 
O A soussee 202 192 34 43 
¿A A IN 900 07 9 8 
A edes ce diee 2 1 1 (1) 
Total sünd. nica ise 610 636 335 451 
Construction gravel: 
Biullifnp-. cu Gee eee te cee eee) 514 834 390 706 
OVE o us ec aou DA tt ECC 3, 201 2,132 2, 171 1,274 
Railroad ballast.......................- 190 85 180 ^8 
A pe LAT 44 21 106 42 
BIAIS ERO A A A e's 11 18 28 13 
Miscellaneous gravel....................... A E A 31 24 
Total gravel.........................- 4,050 3, 090 2, 906 2.067 
Total sand and gravel................ 4, 660 3, 726. 3, 201 2, 518 
Government-and-contractor operations: D 
Sand: 
MGI oe pam ee A A E 7 9 
AA A 138 70 420 245 
Total sand.........................-. 138 70 427 252 
Gravel: 
JinlldingosolccloslsncQSosnliasco4ho5e 44 27 47 64 
PAVING AA A Od Ci uU 5.041 2, 603 4. 883 4,070 
Total gravel.......................... 5, 085 2, 720 4, 930 4,134 
Total sand and gravel................ 5.223. 2.700 5, 357 4, 336 
All operations: 
Sar PREMO NENNEN" 748 706 812 703 
o A A ee osc acie 9,135 5, 810 7, 836 6, 01 
Grand total. ocio tad 9, 883 6, 516 8, 648 6, 904 


1 Less than $1,000. 
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Commercial firms supplied 38 percent of the total production of 
sand and gravel, which was used for building, paving, railroad 
ballast, fill, and other purposes. Noncommercial Sreduerion was used 
entirely for road construction. Major production came from Stuts- 
man (748,800 tons), Ward (492,500 tons), Walsh (391,300 tons), 
McKenzie (324,300 tons), Barnes (315,500 tons), and Cavalier 
(314,000 tons) Counties. 

Construction of the National System of Interstate and Defense 
Highways continued. Because the Bureau of Public Roads changed 
its method of reporting progress in 1960, no comparable data exist 
for 1959; however, a report * showed that from July 1, 1956, to De- 
cember 31, 1960, 137.7 miles of the Interstate System had been com- 
pleted to full standards; 59.3 miles had been improved to standards 
adequate for current traffic; 31.3 miles were under construction; and 
engineering and right-of-way acquisition had started on 19.5 miles. 
Total designated mileage of the system in North Dakota was 567.9 
miles, leaving 320.1 miles to be planned and built. Under the Fed- 
eral-aid program for primary, secondary, and urban highways, 1,684.1 
miles were completed in 1960; and at yearend 610.5 miles were under 
construction. 

Stone.—Crushed stone, produced by contractors for the State high- 
SAY department for road construction, was 42 percent below that 
of 1959. 

Sulfur.—Shipments of sulfur recovered from natural gas at the 
Tioga gasoline plant in Williams County totaled 20,339 long tons, 
a 45-percent increase over 1959. The value of sulfur recovered from 
processing plants was not included in the State totals of mineral] pro- 
duction because the plant sources could not be determined. 

Vermiculite.—Crude vermiculite from deposits in Montana was ex- 
foliated at a plant in Ward County for use as insulation, lightweight 
aggregate, and soil conditioner. 


METALS 


Uranium.—The Atomic Energy Commission (AEC) approved for 
execution a contract with the International Resources Corp. of 
Casper, Wyo., for the purchase of uranium concentrate derived from 
uraniferous lignites, subject to two conditions: (1) that the city of 
Bowman, site of the proposed plant, make available adequate financ- 
ing for constructing the plant (estimated to cost from $2 to $3 
million); and (2) that Susquehanna Western, Inc., of Edgemont, 
S. Dak., enter into an agreement to manage and operate the plant and 
to supply working capital. Initial daily capacity of the plant was to 
be 200 tons of crude lignite. At yearend the conditions set forth 
had not been met fully. 


REVIEW BY COUNTIES 


Billings.—Petroleum production from 28 wells in 4 fields increased 
30 percent compared with 1959. The major gain was from the Heath 


e Bureau of Public Roads, Quarterly Report on the Federal-Aid Highway Program, 
Dec. 31, 1960, press release BPR 61-6, Feb. 22, 1961. 
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formation in the Rocky Ridge and Fryburg fields. Production from 
the Madison limestone increased only slightly in the Fryburg field 
and declined in the Scoria field. The Black Tail field was discovered 
in August when the No. 1 Haag well was completed at a depth of 
10,259 feet. Initial production was 70 barrels of petroleum per day 
A pump from the Fryburg formation at a depth of 9,915 to 9,925 
‘eet. 

Bottineau.—Production of petroleum from 225 wells in 17 fields was 
11 percent greater than in 1959, and the county ranked fourth in 
output. Principal producing fields were the Newburg, from the 
Spearfish-Charles formation; Wiley, from the Madison limestone; 
and the South Westhope, from the Spearfish-Charles formation. 
Development was extensive at the Wiley field where 17 new wells 
were completed and at the South Westhope where 7 producers were 
drilled. Four successful development wells were completed at the 
Newburg field, the major producing field in the county. Great 
Northern Railway Co. began constructing a 110-mile crude-oil P 
line, the first segment of the lines to be between the Newburg field and 
Minot. Other segments were to serve fields in adjacent counties. 
From Minot the oi] was to be shipped by rail to markets in the 
Minneapolis-St. Paul and Duluth-Superior areas. 

Bowman.—Dry natural gas, from 28 wells, in the Eagle sandstone of 
the Cedar Creek and Little Missouri fields, was marketed through 
pipelines of the Montana-Dakota Utilities Co. Output was 20 per- 
cent more than in 1959. 

Petroleum was produced from the Red River formation of the 
Little Missouri field. Two development wells were completed. Two 
producing horizons were discovered in the Cedar Creek field. The 
first, completed in February, pumped 41 barrels of petroleum per 
day from the Red River-Ordovician formation, The second, com- 
pleted in July, flowed 50 barrels per day from the Madison limestone 
at a depth of 8,410 feet. These discoveries were at the eastern end 
of the Cedar Creek field that had produced dry natural gas from the 
Eagle sandstone for many years. 

Coal production from the Peerless strip mine operated by the Knife 
River Coal Mining Co. was 7 percent below that of 1959. e county 
ranked fifth in coal production. 

Burke.— The county ranked third in the production of coal and 
petroleum. Coal mined from the Kincaid strip mine, operated by 
Truax-Traer Coal Co., and the Bonsness, operated by LeRoy Bonsness, 
was 2 percent greater than in 1959. 

Petroleum production came from 236 wells in 18 fields. Produc- 
tion was mostly from the Rival, North Tioga, Lignite, Portal, and 
Flaxton fields. One new field, the Gros Ventre, was discovered in 
March. The first production was 40 barrels of petroleum per day 
on pump from the Midale member of the Madison limestone at a depth 
of 7,580 to 7,590 feet. The discovery was 8.5 miles east of the North 
Tioga field. An extension well completed late in the year was a 
failure. Development continued at the Portal field (11 completions, 
all successful), Rival (6 completions, 9 failures), North 'lioga (6 
completions, 4 failures), and Flaxton (6 completions, 1 failure). 
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TABLE 7.—Value of mineral production in North Dakota, by counties * 


County 1959 1960 1 Minerals produced tn 1960 in order of value 
AGAMS uc ErwECE E $92, 635 $148, 791 | Sand and gravel, coal, clays. 
Barnes: soca Se oct 361, 700 315, 600 | Sand and gravel. 
Benson..................... 133, 400 92, 400 Do. 
Billings......i 2 e eorr 1, 030, 100 1, 297, 900 | Petroleum, sand and gravel, gem stones. 
Bottineau................... 5, 503, 200 5, 726, 500 | Petroleum, sand and gravel. 
Bowman 3.................. 317, 713 401, 945 | Coal, petroleum. 
Burke 4..................-.. 9, 161, 892 11,824, 220 | Petroleum, coal, sand and gravel. 
Burleighes AA 451, 743 379, 046 | Sand and gravel, coal. 
EC oie acta she 452. 700 180, 800 | Sand and gravel. 
Cavalier.. cisicancaniia sera 166, 600 251, 881 | Sand and gravel, stone. 
DiICKey 2 ue sees eu ce ae 78,7 30, 800 | Sand and gravel. 
Dividido food 1, 501, 356 2,003,710 | Petroleum, coal, sand and gravel, clays. 
Duni... -anaona 24, 155 174,779 | Petroleum, saud and gravel, coal. 
Edd Y scaner dansa secta 221, 300 (5) Sand and gravel. 
Emmons.................... 158, 100 18, 700 Do. 
KOSIBE ec cute esse IA eed 7, 200 Do. 
Golden Valley.............. 5, 000 800 Do. 
Grand Forks................ 179, 400 194, 155 | Sand and gravel, stonc. 
o A UE 83, 517 68, 141 | Coal, sand and gravel. 
o A ckedesacusseus 8, 000 5, 400 | Sand and gravel. 
Hettinger..................- 90, 971 119, 000 | Sand and gravel, coal. 
Kiddér.-.ol e seen 15, 400 | Sand and gravel. 
¡EI ces occe 8, 300 23, 800 Do. 
A co4255 117, 500 17, 500 Do. 
MeHenry................-.. 104, 500 (8) Sand and gravel, petroleum. 
McIntosh. ................. 207, 200 2, 000 | Sand and gravel. 
McKenzie t................. 14, 122, 600 16, 814, 200 | Petroleum, sand and gravel. 
McLean...................- 437, 518 262, 277 | Coal, sand and gravel. 
Merter seco ose xc 1, 837, 969 (5) Do. 
Morton. ................-.-- 303, 374 196, 988 | Clays, coal, sand and gravel, gem stones. 
Mountrail 1................- 4, 193, 500 4, 236,100 | Petroleum, sand and gravel. 
Nelson...................... 30, 500 20, 500 | Sand and gravel. 
o AA 74, 817 19, 682 | Coal. 
Pembina.................... 86, 900 245, 320 | Sand and gravel, stone. 
iurc NN ER 23, 200 87, 200 | Sund and gravel. 
Ramsey...................- 56, 200 4, 500 Do. 
Ransom..................-. 23, 800 61, 900 Do. 
Ren Tio sacada 561, 100 2, 447,000 | Petroleum. 
Richland................... 80, 400 43, 673 | Sand and gravel, stone, 
Rolette............. LLL... 31, 800 39, 800 | Sand and gravel. 
8argent........... ccc... 71, 300 68, 100 Do. 
Bheridan.................... 30, 200 53, 100 Do. 
Sioux. ......... Lc eee. 36, 200 101, 400 Do. 
A A A 8 270, 088 259, 208 | Coal, sand and gravel, petroleum, clays, gem 
stones. 
Steele NK 91, 500 98, 400 | Sand and gravel. 
Stutsman................... 606, 900 380, 500 Do. 
IA eee 3, 800 900 Do. 
NA oo a eee ee 142, 500 95, 700 Do. 
Walsh. .......... 2L le 119, 500 227, 700 Do. 
Woon ees esa ecole DE 1, 436, 465 1, 644,081 | Coal, sand and gravel. 
Wels ues ducet erp 148, 200 61,7 Sand and gravel. 
Williams LL... ooo 615, 750, 815 17, 141. 662 | Petroleum, sand and gravel, salt, coal. 
Undistributed ?............. 8 6, 361, 800 10, 406, 2340 
Totales * 67, 342, 000 78, 275, 000 


1 Slope County is not listed because no production was reported. 

2 Value of petroleum is preliminary. 

3 Excludes natura) gas. 

4 Excludes natural gas, natural gas liquids, and recovered elemental sulfur. 

i Figure withheld to avoid disclosing individual company confidential data; included with ‘‘Undistrib- 


, 


ê Revised figure. 
? Includes natural gas liquids, natural gas, some sand and gravel, stone, gem stones (1960), and values 
indicated by footnote 5. 


Sand and gravel for building and miscellaneous uses (33,500 tons) 
was produced by Sandberg Sand & Gravel, and sand and gravel for 
paving (91,500 tons) was produced by contractors for the State high- 
way department and the Burke County Highway Department. 

Divide.—Petroleum production from 29 wells in 3 fields was 63 per- 
cent greater than in 1959. Gains were recorded for the Baukol- 
Noonan and North Tioga fields. Six successful development wells 
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were completed in the North Tioga field. There was no production 
from the Writing Rock field. Eight exploratory wells, completed in 
the Baukol-Noonan and Writing Rock areas, were drilled to the 
Madison limestone and were dry. Coal production from the Baukol- 
Noonan strip mine was 10 percent above that of 1959. The county 
ranked fourth in coal production. 

Miscellaneous clay was produced by Baukol-Noonan, Inc., for manu- 
facturing lightweight aggregate. Sand and gravel (118,000 tons) 
was produced by Government crews and contractors, for the State 
highway department, the Divide County Highway Department, and 
the Tartuna Air Base, for use in building and road construction. 

Dunn.—Petroleum production came from one well in the Lost Bridge 
field, discovered in 1960. ‘Three wells completed in and to the south 
of the field were failures. Coal production from the Pelton strip 
mine was 6 percent below that of 1959. Paving sand and gravel 
(60,300 tons) was produced by and for the State highway department. 

McHenry.—McHenry County became the 12th to EIN petroleum 
when the Pratt field was discovered in June. Initial production 
potential of the discovery well was 96 barrels per day on pump from 
the Mission Canyon member of the Madison limestone at a depth 
of 4,201 to 4,213 feet. 

Sand and gravel (118,000 tons) for use in building and road con- 
struction was produced by Government crews and contractors, for 
the State highway department, the Divide County Highway Depart- 
ment, and the Tartuna Air Base. 

McKenzie.—The county ranked second in petroleum production and 
fourth in sand and gravel production. Petroleum output, from 389 
wells in 17 fields, was 21 percent above that of 1959. Most of the 
production was from the Blue Buttes, Antelope (four horizons), 
Charlson, and Clear Creek fields. New producing horizons (Duperow 
and Silurian) were discovered at the Ántelope field in March. The 
discovery well flowed 250 barrels of petroleum per day from the 
Duperow at a depth of 10,798 to 10,778 feet and 79 barrels per day 
from the Silurian at a depth of 11,727 to 11,826 feet. Another ex- 
ploratory well (field unnamed), completed in September, pumped 
12 barrels of petroleum per day from the Heath sandstone at a depth 
of 8,140 to 8,146 feet. Development drilling included 17 completions 
at the Blue Buttes field with 2 failures; Antelope, 5 completions with 
1 failure; Charlson, 6 completions with 2 failures; Rough Rider, 3 
completions with 1 failure; and Clear Creek, 5 successful completions. 

Sand and gravel for road construction (324,300 tons) was pro- 
duced by the McKenzie County Highway Department and by 
contractors for the State highway department. 

McLean.—Coal extraction by Burns & Wretling Coal Co., Under- 
wood Coal Co., and Truax-Traer Coal Co., operating the Custer strip 
mine, was 17 percent below that of 1959. Sand and gravel for road 
construction (14,500 tons) was produced by contractors for the State 
highway department, the Federal Bureau of Reclamation, and several 
townships. 

Mercer.—The county continued to lead in coal production. Output 
from four strip mines was 10 percent above that of 1959. Major pro- 
ducers were the Knife River Coal Mining Co. operating the Beulah 
mine, The North American Coal Corp. operating the Padian Head, 
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and Truax-Traer Coal Co. operating the Dakota Star. Missouri River 
Sand & Gravel produced sand and gravel for building, paving, and 
fill; contractors produced paving gravel for the State highway 
department. 

Morton.—Coal production from four mines declined 9 percent below 
that of 1959. Major producers were Kaelberer Coal Co. and Timpe 
$ Nilles Coal Co. Miscellaneous clay was produced by the Hebron 
Brick Co. for manufacturing building brick, tile, and other heavy 
clay products. The company also produced a small quantity of ben- 
tonite used in manufacturing prepared mortar. Molite, Inc., acquired 
by Baukol-Noonan, Inc., in October, produced miscellaneous clay for 
manufacturing lightweight aggregate. Sand and gravel for building, 
paving, and fill was produced by Helm Bros., Inc. Sand and gravel 
(46,800 tons) for building and paving was produced by the State 
highway department, contractors for the county highway department, 
the city of Mandan, and the Federal Bureau of Reclamation. Stand- 
ard Oil Co. of Indiana operated its 43,000-barrel-per-day refinery at 
Mandan. Throughput was 14.4 million barrels of crude oil, a 6- 
percent increase over 1959. 

Mountrail.—Mountrail County ranked fifth in petroleum production. 
Output from three fields was 5 percent above that of 1959. That part 
of the Tioga field lying in Mountrail County furnished 86 percent 
of the county production. Great Northern Railway Co. produced 
gravel for building and ballast. 

Renville.—Although petroleum production, from 3 fields, increased 
more than fourfold over that of 1959, the gain was centralized in the 
Glenburn field where 25 development wells (of which 20 were suc- 
cessful) were completed. The field was extended into Bottineau 
County, where six successful development wells were completed. One 
well, classified as a discovery but, later combined with the Glenburn 
field, was completed in February. Initial production was 160 barrels 
of petroleum per day from the Mission Canyon formation at a depth 
of 4,506 to 4,517 feet. One new field, Eden Valley, was discovered in 
April. Initial production was 37 barrels of petroleum per day on 
pom the Mission Canyon formation at & depth of 4,182 to 
4,186 feet. 

" Stark.—Petroleum production from the Heath and Madison pools 
in the Dickinson field was 33 percent above that of 1959. The Queen 
City refinery at Dickinson, closed for nearly 4 years, was purchased 
by Pacific State Oil Co. of Billings, Mont., in bankruptcy proceed- 
ings; articles incorporating a new company, Great Plains Refinery, 
were filed in preparation for reopening. The corporation was au- 
thorized to issue 2.75 million shares of stock. Planning called for 
increasing the daily capacity of the refinery from 2,000 to 2,500 
barrels. "The plant was to produce jet fuel on a Government con- 
tract. Coal production from three mines was 19 percent above that 
of 1959. Dickinson Coal Mining Co. operated the Dickinson and 
Lehigh strip mines. Additional tonnage was drawn from the Walter 
coal mine. The entire output of the Lehigh mine was used in manu- 
facturing briquets. Dic-Kota Clay Products Co. produced fire cla 
for manufacturing building brick, tile, and other heavy clay prod- 
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ucts. Fisher Sand € Gravel Co. produced 50,400 tons of sand and 
gravel for building, road construction, and fill. 

Stutsman.—Stutsman County led in output of sand and gravel. Da- 
kota Aggregates Co., Inc., produced building and paving sand and 

ravel. Contractors produced building and pave sand and gravel 
or the State highway department and the Federal Bureau of 
Reclamation. 

Walsh.—Walsh County ranked third in production of sand and 

avel. Cudmore, Spoonland, Cudmore; Minneapolis, St. Paul & 

ault Ste. Marie Railroad Co.; and Ellingson Gravel Co. pi 
135,800 tons of sand and gravel for building, paving, railroad ballast, 
and fill. Contractors produced 238,900 tons of bullding and paving 
sand and gravel for the State and county highway departments an 
the city of Grafton. 

Ward.—The county ranked second in production of coal and sand 
and gravel. Coal output from three strip mines was 5 percent above 
that of 1959. Traux-Traer Coal Co. operated the Velva mine; 
Sawyer Fuels, Inc., the Miller mine; and Valley Coal Co., the Valley 
mine. Sand and gravel (171,200 tons) for road construction was 
produced by and for the State and county highway departments. 
Atlas Sand & Gravel Co. and Minot Sand and Gravel Co. produced 
sand and gravel for building, paving, and fill. Railroad ballast and 
fill material were produced by Great Northern Railway Co. and Min- 
neapolis, St. Paul & Sault Ste. Marie Railroad Co. 

Williams.—Williams County continued to lead in the production of 
petroleum, from 508 wells in 11 fields. Output was 11 percent more 
than in 1959. Three fields furnishing 94 percent of the total were 
Beaver Lodge from Mississippian (Madison), Devonian, and Silurian 
formations, 57 percent; Tioga from the Madison limestone, 24 per- 
cent; and Capa, also from the Madison limestone, 13 percent. Ex- 
tensive prior development of these fields precluded the need for broad 
development drilling; of four wells completed in the Beaver Lodge 
field to Devonian formations, three were successful. Westland Qil 
Co. operated its 3,000-barrel-per-day refinery at Williston. Through- 
put was 620 thousand barrels of crude oil, 19 percent below that of 
1959. . 

Signal Oil and Gas Co. operated its natural gasoline plant at Tioga. 
The completed 14-inch high-pressure gathering line to the plant from 
the Beaver Lodge area will accommodate gas from high-pressure wells 
expected to go into production late in 1961. 'The company also 
planned further expansion of the plant and gathering system. Oil- 
Chem Corp. of Dallas, Tex., announced plans to construct a $4 million 
natural gas plant in the McGreagor area. The plant, to employ 
about 40 people will process 20 million cubic feet of gas per day and 
recover about equal quantities of natural gasoline and liquid-petro- 
leum gases. 

Coal production from the Black Diamond mine, the only under- 
ground operation in the State, was 26 percent below that of 1959. 

Salt ee operation of the $2 million evaporation plant at 
Williston by Dakota Salt and Chemical Co., a wholly owned subsid- 
lary of General Carbon and Chemical Corp. of Lake Forest, Ill., 
began on June 15. The plant was officially dedicated on October 7. 
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The salt bed, 230 feet thick, was mined hydraulically at a depth of 
8,000 feet through wells drilled to the bed. The wells were the 
deepest in the United States, and the salt was extremely pure. The 
company planned to use the caverns created by mining the salt for 
the storage of liquid-petroleum gases. Storage facilities for 130,000 
barrels of liquid-petroleum gases will be available for lease to pro- 
ducers and distributors in the area. For every 50,000 tons of salt 
mined, storage space for about 140,000 barrels of liquid-petroleum 
gases is created. 

Sand and gravel (144,700 tons) for road construction was pro- 
duced by contractors for the State and county highway departments. 
Building sand and building and paving gravel were mined by George 
Mockel and Borsheim Builders Supply Co. 


si Google 


The Mineral Industry of Ohio 


By Joseph Krickich,’ Stanley A. Feitler,? and Roy H. Davis? 


4e 


HE VALUE of mineral production in Ohio in 1960 declined 
2 percent from the record year, 1959, and totaled $389.8 mil- 
lion. The decrease was attributed mainly to lower output of 
bituminous coal, petroleum, and cement. Salt, natural gas, and peat, 
in contrast with the downward trend of other minerals in the State, 
increased in output and value. Expansion of the State's mineral- 
producing capacity continued, notably in the lime and salt industries. 
Ohio continued to lead the Nation in output of ferroalloys, clays and 
lime and was an important producer of coal, beryllium, iron and steel, 


and salt. 
TABLE 1.—Mineral production in Ohio! 


1959 1900 
Mineral 
Quantity Value Quantity Value 
(thousands) (thousands) 
Abrasive stones. .......... 2 l.l clle c Lll. short tons.. 1, 081 $101 Q) (2) 
Cement 
Portlind. iore rr iaa 376-pound barrels..| 18, 149, 723 60, 56) | 16, 752, 121 $58, 470 
Masont Y aee se ca ek oe ee A oe ELE do.... 853, 32% 3,374 728, 036 3, 003 
¡EA A tae thousand short tons.. 5, 479 15, 346 5, 165 14, 325 
COG egos cee a ad do.... 35, 112 135, 729 33, 057 130, 877 
Ci AA EA 3) 2 3) 3 
IA lee e EE thousind short tons.. 3, 190 45, 121 3,117 44, 403 
Natural gas........................ million cubic feet. . 31, 004 8, 042 36, 074 8, 477 
AAA A AAN short tons. . 5, 813 13 6,755 93 
Petroleum (crude)........ thousand 42-gallon barrels.. 5. 978 17,157 4 4, 90) 4 14, 731 
Salt- eee OT AA thousand short tons.. 2, SSS 21, 486 3, 108 24, 149 
Sand nnd gravel. on... a ea do... 38, 04 45, 138 337, 943 b 44, 979 
Stola MET Tr do.... 36, 155 59, 326 35, 850 59, 479 
Value of items that cannot be disclosed: Gypsum, di- 
mension limestoue (1960), marl (calcareous), and 
values indicated by footnote 2.........2.- 2 ee ee 2 029. dressa NER 1, 826 
nO MARA ee oes see eEAS SED 8 397,326 |............ 389, 828 


1 Production as me:sured by mine shipments, sales, or marketable productiou (including consumption 
by prod ucers). 

3 Figure withheld to avoid disclosing individual company confidential data. 

3 Weight not recorded 

4 Preliminary figure. 

3 Final figure; supersedes figure given in commodity chapter. 

$ Excludes certain stone; included with ‘Value of items that cannot be disclosed.” 

* Totals adjusted to eliminate duplicating value of limestone, clays, and calcarvous marl used in manufac- 
turing cement and lime. 

! Revised figure. 


1 Commodity-Industry analyst, Bureau of Mines, Pittsburgh, Pa. 
3 Statistical assistant, Bureau of Mines, Pittsburgh, Pa. 
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FicURE 1.—Value of coal and total value of mineral production in Ohio, 1935-60. 


Employment and Injuries.—Preliminary data for the mineral industry 
indicated that man-hours worked decreased in 1960 in most categories. 
The number of fatalities decreased to 10, but the number of injuries 
per million man-hours was virtually the same as in 1959. In the coal 
industry, fatalities per million short tons (0.24) were the lowest in 
the Nation, despite an increase in the number of fatalities. Of the 8 
coal mine fatalities, 5 were at strip mines and 3 at underground 
mines (2 underground and one on the surface). 

The Jonathan mine, Zanesville, operated by Columbia Cement 
Corp. won top honors in the nonmetal group of the 1960 National 
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Safety Competition. The company was awarded a Sentinels of 
Safety trophy. In the same group of National Safety Competition 
the Ironton mine (Lawrence County) operated by Alpha ortland 
Cement Co. ranked fifth for the second consecutive year and worked 
160,528 man-hours in 1960 without a lost-time injury. The company 
was awarded a Certificate of Achievement in Safety. 


TABLE 2.—Employment and injuries for selected mineral industries * 


Men Man- Fatal Nonfatal Injuries 
Industry working hours injuries injuries | per million 
daily worked man-hours 

59: 
D T eN E E E E pa 1, 894 4, 599, 411 |....... = 12 2. 61 
GI N AO, SE EA e s a here Sy decir 761 LIS a Se 42 34. 93 
6 IRA CO, IA Ee AE 9,158 | 16, 042, 887 | 5 325 20. 57 
ATA SL Le ea IA a de 2,374 | 6,249, 809 1 | 17 2. 88 
Nonmetal mines 3. ...................- 168 ZUR DID MAA 1 13.76 
Quarries and mills 1_._...............-- 4,636 | 10, 574, 448 3 159 15. 32 
Bang and CEET RARA 2, 865 5, 739, 108 2 77 13. 77 
1960: ! | 

ON RES le CN TA ae 1, 970 4, 530,000 |_.._..... 8 1.77 
Clays? A a mimes 167 1, 068, 000 l 39 37.45 
AA E E IAEA A | 8, 200 | 14, 650, 000 | 8 385 26. 83 
a RA A IA ==] 2, 281 6,074, B43 AS: 16 2. 40 
Nonmetal mines 1. .................... 196 Ml RP a 0 31.14 
Quarries and mills 4... | 4,094 | 9, 400, 000 1 67 | 7.23 
Band and gravel 6.....................- | 2 318 | 4,295,000 |_...._......- 41 | 9. 55 


! Production employees. 

3 Mines only: 

3 Includes abrasives, gypsum, and salt. 

* Includes lime plants having no quarry operations. 
ê Preliminary figures. 

* Commercial producers only. 


Trends and Development.—Expansions continued in the mineral in- 
dustries of Ohio. Significant developments in the beryllium, lime, 
salt, aluminum, petroleum and natural gas, gypsum, and cement in- 
dustries were reported. A major expansion program to increase 
vacuum-cast beryllium billet capacity at the Elmore plant of Brush 
Beryllium Co. was announced. A new lime plant to serve the steel in- 
dustry in the Cleveland area was constructed. Although completion 
was delayed for nearly & year when water-bearing strata and high gas 
concentrations were found in sinking the shafts, development of an un- 
derground salt mine in the same area continued. Plans were an- 
nounced to construct a plant to produce aluminum sulphate from 
coal-mine wastes in the eastern part of the State. Wildcat drilling for 

troleum and natural gas continued at record pace throughout the 

tate. 

A new gypsum-calcining and building products plant was completed 
at Lorain and placed on stream in 1960. The plant will utilize crude 
gypsum mined outside the State. Although a cement plant in Erie 
County discontinued operating during the je part of 1960, expan- 
sions and improvements in capacities and operating efficiency con- 
tinued among Ohio's other cement plants. 
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REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Abrasive Stones.—Production and value of grindstones decreased 
compared with 1959 because one less producer was active in 1960. Out- 
put came from Washington County near Constitution and from Lo- 
rain County near Kipton. Constitution Stone Co. (Washington 
County) discontinued operations at the end of 1959. During 1960, 
the plant and all equipment were scrapped. 

Cement.— Production, shipments, and value of portland and masonry 
cements dropped; plants operated at 72 percent of capacity compared 
with 77 percent in 1959. Shipments of portland cement decreased 8 
percent; stocks at mills on December 31, were 24,000 barrels higher 
than at the end of 1959. The average value for both portland and 
masonry cements increased. Greene and Lawrence, in decreasing 
order of value, were the leading cement-producing counties. 

Approximately 4.6 million tons of limestone, cement rock, and cal- 
careous marl were used for manufacturing portland cement. In addi- 
tion, the following quantities of other raw materials were used: Clay 
and shale, 752,000 tons; gypsum, 136,000 tons; sand and sandstone, 
41,000 tons; and iron materials 26,000 tons. The companies also used 
grinding aids and air-entraining compounds. Types of portland 
cement produced were Types I-II (general use), Type II (high-early- 
strength), and pod y 

Portland cement was shipped to consumers in Ohio (75 percent), 
Indiana (11 percent), and West Virginia (7 percent). The re- 
mainder was shipped to Kentucky, Michigan, Pennsylvania, Virginia, 
and Wisconsin. Distribution of portland cement shipments, by types 
of customers, were as follows: Ready-mixed concrete companies, 55 
percent; highway and other contractors, 18 percent; concrete product 
manufacturers, 16 percent; and building material dealers, 10 percent. 
Approximately 1 percent was shipped to Federal, State, local gov- 
ernment agencies, and other customers. Eighty-five percent was 
shipped by truck; the remainder, by rail or used by the producers. 
Of the total shipments, 90 percent was in bulk; the remainder was in 
containers, mainly paper bags. 

Annual finished cement capacity on December 31 was 23.5 million 
barrels, compared with 23.4 million barrels in 1959. Seventy-one 
percent of the total capacity was by the wet process and 29 percent 
was by the dry process. The plants reported consuming 415.1 million 
kilowatt hours of electrical energy, of which 53 percent was purchased 
from public utility companies. 

Late in 1960, Medusa Portland Cement Co. permanently closed its 
Bay Bridge (Erie County) plant because of obsolete machinery and 
equipment. The plant built in 1892, was the company’s first plant. 
Its cement storage silos were converted to a distribution facility and 
were to continue to serve company customers in the area. The com- 
pany also had under construction a new bulk-loading station in the 
Cleveland area. During the year, Universal Atlas Cement Division, 
United States Steel Corp., installed a filtering system to recover gas 
and dust from its cement-making operation. The $775,000 project 
will necessitate lowering two stacks from 180 feet to 60 feet high. 
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TABLE 3.—Finished portland cement produced, shipped, and in stock 
(Thousand barrels and thousand dollars) 


Number of Shipments from mills | Stocks at 
Y ear active Production|__________________| mills, Dec, 
plants 31 
Quantity Value 

1951-55 (average). ................... ll... 9 12, 591 12, 568 303 837 
pe aa 10 15, 722 15, 151 46, 342 1, 293 
1 ta als da 10 16, 291 15, 454 49, 115 1, 974 
OB RI O 10 15, 191 14, 960 50, 092 2,115 
A A A ON 11 18, 028 18, 141 , 560 S 

IU00-- O eiaa eaa aa 11 16, 850 16, 752 58, 470 1, 962 


1 Stock adjustment. 


Clays.—Output of clays decreased compared with 1959, owing chief] 
to a 6-percent a in demand for heavy clay products (mainly build- 
ing brick). In addition, demand for refractory materials used by the 
steel, glass, and foundry industries decreased 3 percent and clay for 
cement manufacture declined 10 percent. Clays used for heavy clay 
products, cement, and refractories supplied 93 percent of the total 
output. Fifty-five percent of the total was miscellaneous clay or 
shale; the remainder was fire clay used principally in heavy clay 
products and refractories. Tuscarawas and Stark Counties led and 
ranked second, respectively, in output among 17 fire clay-producing 
counties. Miscellaneous clay was produced in 43 counties; Cuyahoga 
and Stark Counties led in output. 


TABLE 4.—Clays sold or used by producers, by counties 


1959 1960 
County 
Short tons Value Short tons Value 

Colum Disha. sc os. e (1) (1) 310,115 | $2,066, 406 
A A EA A ees 303, 570 $311, 574 312, 503 281. 890 
DAN Oi Greate ern tee outta ce hea T eae lhe 73, 317 97, 638 61, 207 73.032 
CHI La teet hm a AS oe OA rat al scu LO bre scr canc e Bare 2,030 3, 857 
o adco cen e Ma cos n AR dre e ra LET e 44, 635 151. 945 37, 856 126, 848 
WAG AGS: A eee ea qUeck rud uere E. 92, 943 255, 955 105, 367 320, 614 
O | een ae A A CORE SEN MAA EO A pe Se 144 288 
PACKS OM ois cies otal ot ce aie ee cin tet pu 133. 465 (n 121, 667 706, 705 
A RA A bU uc hd M E ME 129, 000 $65, 650 142, 179 940. 211 
TAM FON CG csi A n erc sut Secun E A ARA 153. 301 816, 695 224, 667 987, 410 
DUNC SON 2. volui O Se te EA, che oo (1) (1) 1,050 1.050 
a AA A ARES 202, S00 254, 200 135, 340 169, 260 
MUS RIND is 14, 578 20, 558 110, 207 119, 041 
Palin ie ee eee tat ee cam. 25,026 45, 182 (1 126, 217 
A A d zd 322. 014 774,361 344, 520 832,613 
E AA nee i M eas 23, 920 26, 562 26, 694 30, 568 
e orm eee er aah cote a Pa A (2) 1) 11, 088 47,737 
A A E eee EHE 18, 500 22, ^00 25, 000 30, 000 
rd RA A A pe A IS 614. 539 1, 690, 007 654, 852 1, 734, 064 
A duc acne Ui eth te A (1) (1) 109, 411 173, 096 
IN o e CAI cruce ue Ire E PA 1,063, 636 | 3, 926, 496 GSS, 236 3, 154, 507 
Wt E E a baw se ae rca si da ut 8, 477 14, 984 7,310 12, 780 
A AI lo A senha eee Ee teste Ente add thay, d 28, 391 85, 204 32, 383 131, 778 
Tondistributed 4 o. ost a cese 2, 176, 994 5, 955, 032 1,410,524 2, 224, 898 
o A A O Ln 5, 478,598 | 15,315,813 | 5,161,700 | 14, 325, 030 


t Ficures withheld to avoid disclosing individual company confidential data, 

3 Includes data for the following counties: Ashland, Athens, Auglaize (1960), Carroll, Darke, Eric (1960), 
Franklin, Greene (1960, Hancock, Harrison, Henry, Highland, Puke (1960), Lucas (1960, Mahoning, 
Medina, Noble, Portage, Richland, Washington (1959), Wayne, Willizms, Wood, and Wyandot; clays used 
in cement manufacturing not apportioned by counties (1959); and data indicated by footnote 1, 


615629—61— —00 
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Gem Stones. —Mines and quarries throughout the State continued to 
attract gem and mineral specimen collectors; value increased for the 
second consecutive year. imens recovered included calcite, celes- 
tite, flint, jasper, pyrite, selenite, and sphalerite. Wood and Summit 
Counties were the principal areas of mineral collecting activity. 

Gypsum.—Production and value of crude gypsum continued to de- 
cline. Output came from two underground mines in Ottawa County, 
the only source of sum in the State. The crude material was cal- 
cined at nearby plants for use in manufacturing finished building 
products. In March the calcining and gypsum product plant of Na- 
tional Gypsum Co. at Lorain was completed. Crude sum mined 
outside the State at company-owned mines was processed at this plant 
during the last half of the year. 

Iron Oxide Pigments.—Minnesota Mining & Manufacturing Co. at 
Copley (Summit County) produced red iron oxide pigments, prin- 
cipally from pyrite cinder shipped from Delaware. 

Lime.—Total lime output decreased mainly because of decreased 
demand for building and refractory lime used by the construction 
and steel industries. Demand for lime for chemical and industrial 
applications increased; output of agricultural] lime decreased for the 
seventh consecutive year. Eighty-four percent of the lime output was 
quicklime; the remainder was hydrated lime used chiefly by the con- 
struction industry. Twenty plants in twelve counties were active, the 
same as in 1959. Sandusky County continued as the leading producer, 
supplying 29 and 34 percent of the total tonnage and value, respec- 
tively. Most operators used shaft-type kilns; fhydrators were both 
batch and continuous types. Anthracite and bituminous coal, coke, 
natural gas, producer gas, and carbon monoxide were used as fuels 
at plants. Lime was shipped to the District of Columbia and all 
States except Alaska, Hawaii, Oregon, Idaho, and Utah. Exports 
were made chiefly to Canada, Chile, and Mexico, with lesser amounts 
to Argentina, Bahama Islands, and India. 

The $1.5 million lime plant of Cuyahoga Lime Co. at Cleveland 
was constructed and completed by the end of 1960. The 144,000-ton- 
per-year plant will produce quicklime in 4-shaft kilns and use natural 
gas as fuel. The company will use limestone quarried in Michigan 
and shipped by boat to the plant. Production was expected to begin 
early in 1961. 


TABLE 5.—Lime sold or used by producers, by uses 


(Thousand short tons and thousand dollars) 
Agricultural Building Chemical and Refractory Total 
+ (burned) other industrial 
car 


Value 


eee | À— | ee o | À—á——— | MÀ cee | eee | eee | —M"— m DÀ Àá———— 
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Perlite (Expanded).—Crude perlite shipped from western States was 
expanded at plants in Cuyahoga and Summit Counties for plaster and 
concrete aggregate, soil conditioner, and other purposes. 

Salt. —Total output of salt in Ohio reached a record high as pro- 
duction exceeded 3 million tons for the first time. Production rose 9 
pereo because of increased rock salt and evaporated salt output. 

rine production declined and was used by producers mainly for 
manufacturing chlorine and soda ash. Evaporated salt, manufac- 
tured chiefly by the vacuum pan process, was sold for & wide variety 
of uses; some was marketed as pressed blocks. The productive 
capacity of the salt industry in the State increased, and totaled 4.1 
million tons. Producers operated at 75 percent of capacity, compared 
with 74 percent in 1959. Salt-producing counties, in decreasing order 
of output, were Lake, Summit, Wayne, and Meigs. 

International Salt Co. continued to develop its underground salt 
mine near Cleveland. During the year the production and service 
shafts were sunk through water-bearing strata, and unexpected water 
and high gas concentrations were found that required extensive 
grouting and delayed completion of the shafts approximately a year. 
The company expected to reach the salt bed at 1,765 feet by the end 
of May 1961, and to begin limited production at the end of that year. 
Surface structures at the mine were completed in 1959. In 1960, 
the company shipped several thousand tons of bulk rock salt from 
its Detroit mine to the Cleveland mine to test its processing and 
packaging machinery. International Salt planned to use a continuous 
miner to recover salt at the Cleveland mine.* 

Sand and Gravel.—Tonnage and value, including Government-and- 
contractor operations, were 2 percent and less than 1 percent lower, 
respectively, than the record high of 1959. Output by commercial 
producers decreased 3 percent. More than 31 million tons of sand 
and gravel was consumed in building and highway construction. 
Production of industria] sand amounted to 1 million tons valued at 
$1.1 million. Major uses were for molding, glass making, and furnace 
construction and repair. Industrial sand also was used in making 
ferrosilicon, and for railroad engines, blasting, filtration, grinding, 
and as a filler. 

Commercial sand and gravel was produced at 357 pits; 17 less than 
in 1959, Three operations produced more than 1 million tons and 
four operations produced between 500,000 and 1 million tons. Opera- 
tors washed, screened, or otherwise prepared 94 percent of the output 
of commercial sand and gravel and made deliveries by truck (91 per- 
cent), railroad (6 percent), and waterway (3 percent). Hamilton 
and Franklin Counties with more than 3.7 million tons each had the 
largest production. Output in Montgomery, Butler, and Portage 
Counties was from 2 to 3 million tons, each. These 5 counties fur- 
nished 43 percent of the sand and gravel produced in the State. 


3 International Salt Co., 1960 Annual Report. 
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TABLE 6.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons andfthousand*dollars) 


SE 1959 1060 
Class of operation and use 


Quantity Value Quantity Value 


—————— = a ef re 


Commercial operations: 


Sand: 
Büildinp 426 eee ld oe at, 6, 118 $7, 267 6. 419 $7.2 
Pav cic axe e elu a ee E E 6, 912 7, 081 6, 654 6, m3 
AAA A aes ese hd Se tS 973 6x0 79 623 
Molding A A tS este a ES 434 1, 637 () (0 
ET A A en A 20 (1) (1) 
AA AAA IA eae eee 1 1 
OUNCE A a DL IL IM E Lid 1, 036 3, 073 ], 249 4, 203 
Gravel: 
PA Is cance 2 oe ot e IE ut EL 5,774 7, 066 5, 349 6, 782 
IA A Ek e d M 11,810 13, 673 11, 641 14, 774 
Railroad ballast: cor cue oe eee Doer 209 170 162 25 
VEA IA EI NO RR 845 5% 628 417 
Other 2 oo o do en LC abad 2, 076 2, 556 2, 133 BST 
Total sand and gravel. ooo... 36, 216 44, 149 35, 09) 43, 279 
Government-and-contractor operations: 
Sand: 
AAA A EA IA 25 MA 
PG clle eor c ccc Seen A Uf 253 144 341 301 
QEHGpo. o ce hA aub eder rri EL Aree rt 86 195]. tote be Saas 
Gravel: 
Püilding eec on Ate AAA EII Lt rem tecta 37 311 
PAN c TM "Mc 9030 671 57. 479 
| A A A ORE S 1,114 155 1, 536 553 
Total sand and gravel- ooo 2, 388 989 2, 893 1,770 
tigunang NET 38, 604 45, 128 37, 943 44, 979 


! Figures withheld to avoid disclosing individual company confidential data. . E 
? Includes the following sands: Glass, grinding and polishing, blast, fire or furnace, engine, ferrosilicon, 
ground, aud other; and data indicated by footnote 1. 


Slag (Iron-Blast Furnace).— Production of processed iron-blast-fur- 
nace slag increased nearly 1 million tons over 1959 and totaled 6.4 mil- 
lion tons. Value increased to $12.4 million, compared with $10.7 
million in 1959. Of the total processed slag, 84 percent was screened, 
air-cooled slag; the remainder consisted of granulated and light- 
weight (expanded) slag. Processing plants were chiefly near the 
steelmaking centers of Cleveland, Middletown, and Youngstown. 
Ohio continued to rank second among the 16 slag-processing States 
and supplied 22 percent of the National total. 

Stone.— Value of stone production was about the same as in 1959; 
tonnage decreased 1 percent. Limestone furnished more than 95 
percent of the quantity and over 85 percent of the value. Other types 
of stone mined were standstone and calcareous marl. Value of lime- 
stone for principal uses (construction, cement, and lime) changed little 
compared with 1959, but the value of limestone for metallurgical flux 
decreased 24 percent and that for agstone increased 21 percent. Con- 
sumption was lower for most other uses (glassmaking, whiting, stone 
sand, and asphalt filler). 

Sandstone production and value changed little and, as in previous 
years, most of the value was in material quarried and sawed for 


THE MINERAL INDUSTRY OF OHIO 781 


architectural applications and for firestone used in steelmaking fur- 
naces. Sandstone was mined and crushed for ganister (refractory), 
aggregate, riprap, and other uses. 

Production of caleareous marl declined in Erie County as Medusa 
Portland Cement Co. exhausted its deposit and discontinued min- 
ing. A small tonnage of calcareous marl was mined for agstone in 
Darke County. 

Stone icm was reported from 63 counties; 2 more than in 
1959. Limestone was mined in 55 counties; Sandusky, Franklin, and 
Seneca, in order of decreasing tonnage, led in production. 

Of the 14 counties producing sandstone, Scioto led in value and 
Lorain in tonnage. 


TABLE 7.—Crushed and broken limestone sold or used by producers, by uses 


1959 1960 
Use 
Short tons Valuo Short tons Value 
RIPraD iio cdeaéccdemereuztzeeNsezeeutasezkxco 156, 604 $132, 217 1,280, 717 $1, 893, 165 
Concrete aggregate and roadstone. ............. 16, 742, 509 21, 904, 048 37, 255, 250 22, 473, 417 
Fluring SONO: Loocnnononicos arriero 4.947, 161 7, 560, 302 3, 696, 452 5, 713, 590 
AEFICUILUFBL La dll esc eeu due eU Eee Td E 1, 571, 609 3, 145, 579 2, 242, 483 3, 818, 393 
Railroad ballast.............-. 2.2.2 LL lll clll- 902, 521 1,191,701 1,061, 591 1, 279, 700 
Miscellaneous useg8. ...........................- 10, 720, 823 16, 897, 269 9, 602, 303 16, 043, 837 
Total A se ses E 35, 431, 320 50, 831, 166 35, 128, 796 51, 252, 102 


Sulfur (Recovered Elemental).—Sun Oil Co. recovered elemental sul- 
fur by catalytic oxidation of hydrogen sulphide at its Toledo 
refinery. 

Vermiculite (Exfoliated).—A rcher-Daniels-Midland Co., Federal 
Foundry Supply Division, exfoliated vermiculite at Cleveland (Cuya- 
hoga County). Crude material shipped from Montana, Union of 
South Africa, and Canada was processed for loose-fill insulation and 
concrete and plaster aggregate. 


MINERAL FUELS 


Coal.—Ohio continued to rank fifth in output of bituminous coal. 
Coal production decreased 3 percent and was 1.2 million tons less than 
in 1959. The average value per ton ($3.85) was slightly below that 
of 1959. Strip mines supplied 70 percent of output; the remain- 
der came from underground (27 percent) and auger (3 percent) mines. 
A total of 470 mines producing 1,000 tons or more were active—6 less 
than in 1959. The active number of underground mines decreased from 
159 to 149 and auger mines from 59 to 56; strip mines increased from 
258 to 265. 

Strip mine production was 23.9 million tons, 3 percent less than in 
1959. Harrison, Jefferson, and Morgan Counties, in decreasing order 
of output, were the leading stripping areas. The average value per 
ton increased from $3.61 to $3.64. A total of 603 power shovels and 
draglines, 53 carryall scrapers, 524 bulldozers, and 179 power drills 
were used at the strip mines. Most of the diesel-powered shovels and 
draglines had dipper capacities of less than 3 cubic yards; 14 shovels 
and 7 draglines had capacities over 12 cubic yards. 
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Underground mines were active in 18 counties, compared with 20 
counties in 1959. Belmont and Harrison Counties furnished 74 per- 
cent of the State’s underground production. The average value per 
ton of underground coal dropped from $4.56 to $4.49 per ton. Almost 
the entire underground output was cut by machines; 33 percent was 
cut by continuous mining machines. Of the underground production, 
92 percent was mechanically loaded. The number of continuous min- 
ing machines increased by 3 to 38; output increased from 2.8 million 
tons in 1959 to nearly 3 million tons in 1960. 

Output of coal recovered by auger mining in 16 counties decreased 
T percent and totaled 867,000 tons. The average value per ton de- 
creased from $3.43 in 1959 to $3.10. Jefferson and Harrison Counties 
supplied 38 percent of the auger-mined tonnage. 

oal was cleaned at 22 preparation plants (1 less than in 1959). Over 
15 million tons of coal was cleaned; 47 percent by jigs, 52 percent by 
wet washing other than jigs, and 1 percent by pneumatic methods. 
Ohio coal also was processed by rahing and by treating with anti- 
freezing and dust allaying materials. A total of 13.1 million tons of 
coal was crushed, and 4.7 million tons was treated, mainly with calcium 
chloride and oil. 

Fifty-one percent of the output was shipped by rail or water, 37 
percent by truck, and the remainder by other means, mainly pipeline. 
Coal production by captive operations furnished 12 percent of the 
State output. 

TABLE 8.—Bituminous coal production 


(Thousand short tons and thousand dollars) 


Year Quantity Value Year Quantity Value 
1951-55 (average). -....... 35, S46 $133, 516 || 1058.............-.......- 32. 028 $12€, 241 
¡EA E 38, 034 148, 650 AA cee teed 85, 112 135, 723 


A E 36, 862 146, 134 || 1960... ................... 83, 057 130, S77 


Coke and Coal Chemicals.—Ohio continued to rank second among the 
21 oven-coke-producing States. Quantity and value of coke (8.4 mil- 
lion tons and $142.1 million) declined 5 and 4 percent, respectively, 
compared with 1959. The average value per ton increased to $16.87 
from $16.73 in 1959 but still was $1.51 below the national average. 
Over 11.7 million tons of bituminous coal was carbonized; the coke 
yield increased from 71.03 percent in 1959 to 71.75 percent. Fifty- 
one percent of the coking coal delivered to Ohio plants came from 
West Virginia ; the remainder came from Pennsylvania (34 percent), 
Kentucky (8 percent), and Virginia (7 percent). Seventy-three per- 
cent of the coal received was high-volatile, 24 percent low-volatile, and 
3 percent medium-volatile. At the end of 1960, 14 plants operated 
2,368 ovens (all slot type), 22 less ovens than 1959. Most of the coke 
output (88 percent) was consumed by producing companies, largely 
in blast furnaces. The remainder represented commercial sales to 
blast furnaces, foundries, other industrial consumers, and for resi- 
dential heating. Output of coke breeze, the principal coproduct, 
totaled 502,000 tons valued at $3.7 million. 'The producing companies 
used 264,000 tons of coke breeze in steamplants, agglomerating plants, 
and for other industrial uses. Other coke coproducts included coke- 
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oven gas (118,426 million cubic feet), ammonium sulfate (81,000 tons), 

ammonium liquor (NH, content, 3,300 Sl coke-oven tar (97.1 mil- 

lion gallons), and crude light oil (32.2 million gallons). Over 17.1 

million gallons of benzene, 3.5 million gallons of toluene, 1.3 million 

dene of xylene, and 554,000 gallons of solvent naphtha were derived 
rom the light oil. 

Fuel Briquets and Package Fuel.—Fuel briquets consumed in Ohio 
totaled 42,000 tons, 15 percent less than in 1959. Production of pack- 
aged fuel at five active plants was 1,293 tons, valued at $28,000—two 
less plants and $61,000 less than in 1959. Ohio supplied 5 percent of 
the national total, and the average value per ton was 7 percent less 
than the national average. No fuel briquets (coal and coke) were 
exported from the Ohio Customs District. 

Peat.—Production of peat increased 16 percent owing mainly to an 
increase in the number of active operations; 13 producers were active, 
2 more than in 1959. Value also increased because more peat was sold 
in packages, which have a higher unit value. Of the total output, 85 
percent was sold in bulk (92 percent in 1959) ; the remainder was sold 
in packages. Consumption in Ohio totaled 32,000 tons, compared with 
27,000 tons in 1959. Richland, Miami, and Stark Counties, in order 
of decreasing output, led among the eight producing counties. 

Petroleum and Natural Gas.—The year was highlighted by increased 
wildcat activities, although total well completions decreased from 1,133 
to 1,099 (including 454 oil, 260 gas, 304 dry holes, and 81 service 
wells). Total footage was 2,764,000; the average footage declined to 
2,515 from 2,576. Wildcat completions (3 oil, 11 gas, and 41 dry) 
increased from 39 to 55. Wildcat-well activity was reported in 30 
counties; Ashtabula and Trumbull Counties with 10 and 5 wells, 
respectively, were the principal drilling areas. A total of 1,044 de- 
velopment completions were made; Wayne County led with 120 wells. 
Other leading areas were Ashland (81), Hocking (69), and Medina 
M Counties. Ninety-six percent of the total well completions were 

rilled with cable tools, compared with the United States average of 26 
percent.* 

According to American Petroleum Institute and the American Gas 
Association, proved reserves, December 31, were natural gas, 765,553 
million cubic feet (14.65 p.s.1.a., at 60° F.) ; crude petroleum, 74.7 mil- 
lion barrels; natural gas liquids, 1.3 million barrels. Reserves of 
natural gas and crude petroleum increased 16,787 million cubic feet 
and 540,000 barrels, respectively. Natural gas liquids reserves de- 
creased. The total capacities of active petroleum refineries and crack- 
ing plants were 436,000 and 177,000 barrels per day of crude oil and 
gasoline, respectively, slightly higher than in 1959. Refineries were 
at Canton, Cincinnati, Cleveland, Cleves, Lima, Newark, Toledo (4), 
and Weston. 

METALS 


Aluminum.—Production of pu aluminum increased over 1959, 
but total value declined. Ormet Corp. owned jointly by Olin 
Mathieson Chemical Corp. and Revere Copper & Brass, Inc., pro- 


* Oil and Gas Journal, vol. 69, No. 5, Jan. 30, 1961. 
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duced aluminum at its recently completed reduction plant at Omal 
near Clarington (Monroe County), from alumina produced at its 
Burnside, La., plant from imported Surinam bauxite. Annual 
capacity at the plant was 180,000 tons. 

orth American Coal Corp. announced plans to build a $1 million 
plant for producing aluminum sulfate from coal-mine wastes. The 
40,000-ton-per-year plant would use a new process developed under a 
joint program with Strategic Materials Corp. Pilot-plant studies for 
producing aluminum sulfate from coal wastes, shales, and other raw 
materials were underway. Adequate reserves of coal, shale, and elec- 
tric power were available at the plant site near Powhatan where the 
company operated coal mines. Production at the plant was scheduled 
to begin in June 1961. 

Beryllium.—Beryllium metal, alloys, and compounds for nuclear 
and other applications were produced at Elmore by The Brush 
Berylium Co. Research for new applications for the metal was 
continued by the company. A $6 million expansion program was well 
underway to increase vacuum-cast beryllium billet capacity from 12,- 
500 pounds per month to about 25,000 pounds. The company also 
started constructing a $3 million plant at Cleveland to finish, fabri- 
cate, and machine ‘beryllium metal. In May, 100 tons of beryl ore 
from Bombay, India, was received at the Elmore plant, the first ship- 
ment of its kind to be sent through the Port of Toledo. Beryl also 
was used in manufacturing ceramic products at the Lisbon plant of 
Delta Star Electric Division, H. K. Porter Co. 

Ferroalloys.—Ohio continued as the leading producer of ferroalloys 
and supplied 29 percent of the U.S. production. Output totaled 619,- 
000 tons—16 percent higher than in 1959. However, 1960 shipments 
increased only 1 percent in tonnage to 554,000 tons; value decreased 13 
percent to $122.3 million. The decline in value was due to lower unit 
values for ferromanganese, silicomanganese, silvery pig iron, ferro- 
silicon, ferrochromium, and chromium briquets. As in 1959, these 
ferroalloys, represented 97 percent of the tonnage and 91 percent of the 
value of all ferroalloys shipped from plants in Ohio. Of these listed 
ferroalloys, only ferrosilicon and ferromanganese shipments increased. 


TABLE 9.—Ferroalloy producers in 1960 


Company Location Type of furnace Ferroalloys produced ! 

Interlake Iron Corp......... Beverly..........- Electric. ..._....-.] StMn, FeSi, FeCr. 

i Do AA ee te 1 Jackson........... Blast and electric | Silvery pig iron, FeSt. 

Jackson Iron & Steel Co....|..... (ib eco uec ¡A APA Silvery pig iron. 

Ohio Perro-Alloys Corp..... Brilliant. .........|] Electric. ..--.....- FeSi, FeCr. 

Di iaa io ARMA A ^s (o AP FeMn, SiMn, FeSi, other miscel- 
liameous ferroalloys, 

Does ta So ee Powhatan Point. .|.....do............. FeSi, other miscellaneous ferro- 
alloys, and Si, 

Union Carbide Metals Co..| Marletta..........|..... CO uoce. se Fe Mn, SiMn, FeSi, FeCr, Spie- 
geleisen, other miscellaneous fer- 
ronlloys, 

A A E Ashtabnula.........]..... doll cen FeMn, SiMn, FeSi, FeCr. 

Vanadium Corp. of America.| Vancoram.........|..... dO ccu aus FeCr, FeSi. 

Dic eee a Cambridge........]..... "a C oco noie FeMn, FeTi, FeV, FeB, FeCh, 


other miscellaneous ferroalloys. 


! Symbols used: Fe Mn, ferromanganese; SiMn, silicomanganese; FeSi, ferrosilicon; FeCr, ferrochromium; 
FeT!, ferrotitanium; FeB, ferroboron; FeCb, ferrocolumbium; FeV, ferrovanadium; Si, silicon, 


THE MINERAL INDUSTRY OF OHIO 785 


Iron and Steel.—Pig iron production increased 2 percent over 1959 
and totaled 11.8 million tons. However, total shipments and value 
decreased 3 percent; stocks at furnaces on December 31, were nearly 
double those at yearend 1959. Basic, Bessemer, malleable, foundry, 
low-phosphorous, direct-casting, and other pig iron was produced at 19 
plants (48 stacks). Basic and Bessemer pig iron predominated and 
totaled 9.1 and 1.9 million tons, respectively. Domestic iron ore 
shipped to plants increased 57 percent ; foreign iron ore shipments in- 
creased Y percent. Consumption of foreign ore in blast furnaces in- 
creased 16 percent; consumption of domestic ore decreased 11 percent. 
Other materials consumed in blast furnaces were 4.7 million tons of 
domestic sinter, 2.9 million tons of pellets, 773,000 tons of mill cinder 
and roll scale, 36,000 tons of flue dust, 758,000 tons of home and 
pare nger scrap, 125,000 tons of slag scrap, 668,000 tons of open- 

earth and Bessemer slag, 9.1 million tons of coke, and 3.2 million tons 
of limestone and dolomite. Scrap and slag production at blast fur- 
naces totaled 176,000 tons and 4.9 million tons, respectively. Re- 
covered materials included 862,000 tons of flue dust. 

Construction of a two-furnace basic oxygen shop continued at the 
Cleveland Works of Jones & Laughlin Steel Corp. The furnaces will 
be capable of producing steel at the rate of 200 tons an hour. Comple- 
tion of the shop was expected in July 1961. Also a $10 million oxygen 
plant was being constructed by Air Products, Inc., to supply 500 tons 
of pure oxygen per day to the Cleveland plant. In August, the No. 1 
blast furnace of Wheeling Steel Corp. (Steubenville Works) was taken 
out of service for a $3 million rebuilding and capacity-increasing proj- 
ect. The company also took out of service a battery of 51 coke ovens 
for rebuilding at a cost of $4.5 million. 

Lead and Zinc Pigments.—Black lead oxide pigments were produced 
at the Cleveland (Cuyahoga County) plant of Willard Storage Bat- 
tery Co. E.I. duPont de Nemours & Co., Inc., manufactured zinc pig- 
ments (chlorides) at Cleveland. Zinc oxide was manufactured at 
Columbus (Franklin County) by American Zinc Oxide Co. 

Titanium.—Titanium sponge was produced by sodium reduction of 
titanium tetrachloride at Ashtabula by Reactive Metals, Inc. 

formerly Mallory-Sharon Metals Corp), and Union Carbide Metals 

0., Division of Union Carbide Corp. Republic Steel Corp., Massilon 
and Canton, and Reactive Metals, Inc., Niles, melted titanium. Ti- 
tanium Metals Corp. of America, Toronto, and Reactive Metals, Inc., 
Niles, rolled and fabricated titanium metal. 

Zirconium.—Reactive Metals, Inc., produced hafnium-free zirconium 
sponge at Ashtabula and zirconium ingot in Niles. The Union Car- 
bide Metals Co. ( M) and Vanadium Corp. of America (Cam- 
bridge) continued to produce zirconium ferroalloys. The Chas. 
Taylor Sons Co., Cincinnati, Ohio, produced zircon and zirconia 
refractories. 


REVIEW BY COUNTIES 


Fulton County continued as the only county from which no mineral 
production was reported. Although increasing in 37 of the 87 min- 
eral-producing counties, value declined in the other counties (mainly 
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coal-producing) resulting in a decrease in the State value of mineral 
production in 1960. Harrison, Belmont, Greene, and Lake Counties, 
1n decreasing order of value, continued as the leading mineral-pro- 
ducing areas. In addition, eight other counties reported mineral pro- 
duction exceeding $10 million. Sand and gravel was produced by 
Government-and-contractor operations, mainly for the State of Ohio 
Highway Department, in 14 counties. Details of petroleum and 
natural-gas operations in producing counties were not available and 
were excluded from the county review section. 

Adams.—Davon, Inc., mined, crushed, and screened limestone at its 
Plum Run quarry near Peebles. The prepared stone, used for agstone, 
cement, coal-mine dusting, and railroad ballast, was delivered by 
truck and railroad. Adams County road crews mined limestone for 
road construction and maintenance. 
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TABLE 10.—Value of mineral production in Ohio, by counties ! ? 


County 1959 1960 Minerals produced in 1960 in order of value 

AIIMS osetna $495, 600 $520, R17 
Alleni clot ie dee oes 862, 538 767, 802 Do. 
Ashland................ (3) (3) Sand and gravel, clay. 
Ashtabula ............. (3) (3) Lime, sand and gravel. 
Athens ................ 2, 544,012 2, 160, 416 | Coal, stone, clay, sand and gravel. 
AuplaiZe- 22222228. (3) (3) Sand and gravel, stone, clay. 
Belinont................ 27, 650, 404 Q) Coal, stone, 
BROWN oie c eel pc 96, 890 42, 243 | Stone, sand and gravel. 
AA 2, 951, 839 3,311,5/3 | Sand and gravel. 
Carroll... 22200-0- 1,973, 515 1, 907, 070 | Coal, clay, sand and gravel, stone. 
Champaien............. 310, 108 336, Sand and gravel. 

MEE ANA 9) 3) Sand and gravel, lime, stone. 
Clermont .............. 908, 575 720, 555 | Sand and gravel. 
Clinton ................ 1, 031, 162 666, 439 | Stone, sand and gravel. 
Columbiana ooo... 3 7, 754.903 | Coal, clay, sand and gravel, stone. 
Coshoc'on coco. 7, 868, 583 8, 703, 819 | Coal, store, sand and prove 
Crawford .............. 3 (3) Stone, sand and gravel. 
Cuyahoga . .......... 1, 204, 653 1, 298, 182 | Sand and gravel, clay. 
Därkö oc alere iui i (3) Sand and gravel, clay, stone. 
Defiance occ (3 (3) Sand and gravel. 
Delawzre............... 1, 828, 307 1, 463, 252 | Stone, lime, clay, sand and gravel. 
A ieee 6, 405, 165 4, 609, 124 | Stone, cement, sand and gravel, clay. 
Fuirfield................ 455, 015 345, 932 | Sand and gravel. 
Fayette.. ..-22s:e-c:v9c€ 887, 841 914 242 | Stone, gem stones, 
Franklin... .......... 9, 215, 419 8, 339, 263 | Sand and gravel, stone. lime, clay. 
Gallia... ee cetereemsie Q) 3, 498, 991 | Coal, sand and gravel, stone, clay. 
CI ........-...-.-- (3) (3) Sand and gravel, stone. 
Greene. cnc 3) (3) Cement, sand and gravel, stone, clay. 
Guernsey .............- 1, 337, 057 1,077, 928 | Coal, stone, 
Hamilton............... 4, 935, 010 5,814,598 | Sand and gravel, stone. 
Hancock...............- 6 6 Stono, clay, gem stones, 
Hardi cuiii Q (3 Stone. 
Harrison. ..........----- 33, 218, 717 31, 743, 348 | Coal, stone, clay. 
Henry A ( (3) Sand and gravel, clay. 
Hig land oco (3) (3) Stone, sand and gravel, clay. 
Hocking ............... 502, 206 468, 464 | Coal, clay, sand und vel. 
Holmes ................ 1, 122, 005 1, 086, 580 | Stonc, clay, coal, sand and gravel. 
H Urol uoa cosa hase 70, 700 y Sand and gravel, peat, clay. 
JACKSON... n s ee (3) 2, 567,699 | Coal, clay, sand and gravel, stone, 
Jeflerson...............- 14, 833, 932 13, 960, 503 Do. 

HOS PER i LE (3) e Sand and gravel, stone. 
EA ÓN (3) Q Salt, cement, lime, sand ard gravel, clay. 
Lawrence .............. 10, 302, 141 10, 564, 300 | Cement, coal, clay, sand and gravel, stone, 
Licking wees comede la 630, 780 662, 391 | Sand and gravel, gem stones. 
ET cuui 3) 310,917 | Stone, sand and gravel. 
Lord Mocisioniancdic nen 3 ! Stone, sand and gravel, abrasives. 
TAINS cb Sess at eats 3 3 Coment, stone, sand and gravel, clay. 
Madison........-....--- 3 3 Sand and gravel, stone, clay. 
Mahoning.............. 3 3 Coal, stone, clay, sand and gravel, peat. 
Marion... cages acs a Stone, sand and gravel, clay. 
A 3 Q Sand and gravel, clay. 
¡SOT -.-------------- ! fs Sand and gravel, coal, salt. 
did PAPA AA 3 3 Stone. ' 
Miami... ---2----- (3 o Stone, sand and gravel, peat. 
Monroe................- (3) 3) Sand and gravel, stone. 


Bee footnotes at end of table. 
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TABLE 10.—Value of mineral production in Ohio, by counties! *—Continned 


County 1959 1960 Minerals produced in 19200 in order of value 
Montgomery........... $4, 001, 738 $4, 057, 432 | Sand and gravel, stone, lime. 
Morgàn................. (3) Q) Coal, sand and gravel. 

Morrow. ..........-.-- 254, 465 129, 100 | Sand and gravel. 
Muskingun:............ 6 G) Cement, coal, stono, sand and gravel, clay. 
Nobles cru sea Coal, stone, clay. 
14 ooo cee ese 8, 097, 381 7, 764, 195 | Lime, stone, gypsum, gem stones. 
Paulding ......... 3 » Cement, stone, clay. 
POTE ou eacus outer 3 3 Coal, sand an pora clay, stone. 
Piekaway............... | Sand and grave 
Lig? occ al 3 3 Stone, sand and gravel. 
Portaga---.. -00-00-00 4, 313, 569 4, 438, 268 | Sand and gravel, stone, coal, clay, peat. 
Preble................ | (3) (3) Lime, sand and gravel, stone. 
Putnam. seis EUN 442, 115 415, 804 | Stone, clay. 
Richland............... | Q 3 Sand and gravel, clay, peat. 

O89 RENTEN a 841,654 | Sand and gravel, stone. 
Snndusky............... 17, 941, 560 17,019, 930 | Lime, stone, sand and gravel. 
Sclot0 sce sounds 6 (3 Stone, clay, sand and gravel. 
ST ...l..L.l.. 3 (è Lime, stone, clay. 
AS AAA. (3 426, 504 | Sand and gravel, stone. 
Stork o.n- nonno ¡ 11,857,316 10, 767, 157 | Cement, coal, clay, sand and gravel, stone, pest. 
Swnnit....--.--------- 2, 292, (3) Salt, lime, cement, sand and gruvel, clay, stono, 

peat, gem stones. 
Trunmbull............... 225, 257 246, 840 | Sand and gravel. 
Tuscarawes .......... i 14, 050, 236 13, 056, 405 | Coal, clay, sand and gravel, stone. 
UnioH sae: 2mm dea | (3 ) Stone, sand and gravel. 
Van Wert. ..... td 3) Stone, clay. 
Vinton. ................| ' 1, 226, 809 | Coal clay, stone. 
Warren................. 15, 611 689, 971 Sand an gravel. 
Washington............ 3 ) Coal, sand and gravel, abrasives. 
Wayne ................ 1 Salt, sand and gravel, coal, clay. 
Williams... ............ 3 Sand and gravel, clay. 
ur MM EJ iM Stone, clay, gem stones. 
Wyaudot............... i ! 3 Stone, lime, sand and gravel, peat, clay. 
Undistributeu 6......... : 5 189, 740, 822 | 213, 060, 441 
Total............. | 397, 326, 000 | 389, 828, 000 


! Fulton County not listed as no production was reported. 
GIUM ral gas and petroleum not listed by countics as data are not available; included with '*Undis- 
u M 
figure withheld to avoid disclosing individual company confidential data; included with ‘‘ Undis- 
uted.” 


4 Includes natural gas and petroleum, some gom stones and sand and gravel (1960) that cannot be assigned 
to specific counties and value indicated by footnote 3. 
3 Rovised figure. 


Allen.—Suevers’ Stone Co., Delphos; Bluffton Stone Co., Bluffton, 
and Western Ohio Stone Co. and National Lime & Stone Co., both 
near Lima, produced limestone for roadstone, concrete aggregate, rail- 
road ballast, and agstone. Bluffton Stone Co. installed an automatic 
feeder to improve operating efficiency. 

Ashland.—Sand and gravel was recovered near Ashland, Loudon- 
ville, and Polk. Most of the output was processed gravel used for 
road maintenance and repair. The E. Bigelow Co. mined shale near 
New London for manufacturing heavy clay products. 

Achtabula.—Sand and gravel used in building and highway con- 
struction was recovered near Ashtubula, Conneaut, Kingsville, and 
Richmond. Processed molding sand was produced at Conneaut. 

Athens.—Output of coal decreased; 14 mines (12 underground and 
2 strip) were active, compared with 16 mines in 1959. Gem Coal Co. 
cleaned coal by wet washing at its No. 255 plant. Diamond Stone 
Quarries, Inc., and Shamrock Quarries, Inc., both near Albany, con- 
tinued to quarry limestone for concrete aggregate and roadstone. 
Ball & Ball mined limestone for concrete aggregate, roadstone, and 
agstone at a quarry near Amesville. Plastic tire clay was mined near 
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Nelsonville and shipped to plants in Hocking County for manufac- 
turing building brick and other heavy clay products. Athens Build- 
ing Material Co. (Athens) and Slater Sand € Gravel (The Plains) 
produced sand and gravel for building and paving purposes. 

Auglaize.—Sand and gravel used chiefly for structural and paving 

urposes was produced by Wapak Sand & Gravel Co., Western Ohio 

tone Co., and Quality Sand & Gravel & Ready Mix Co., all near 
Wapakoneta. Bank run gravel for paving was produced near Jack- 
son Center. Limestone was mined and prepared for use as concrete 
aggregate, roadstone, railroad ballast, and agstone by National Lime 
& Stone Co. at its Buckland quarry. Sandkuhl Tile Co. mined clay 
near Spencerville for manufacturing heavy clay products. 

Belmont.—Belmont County continued as the second ranking coal- 
producing area with an output of 6 million tons. Seventy percent of 
the production came from 16 underground mines; the remainder came 
from 22 strip and 8 auger mines. Seven cleaning plants processed 
3.8 million tons of coal. In addition, 2.7 million tons were crushed, 
and 365,000 tons were treated with calcium chloride or oll. George and 
C. H. McCort (Malaga) and Somerton Crushing Co. (Somerton) 
continued to mine limestone for use as concrete aggregate, roadstone, 
and agstone. 

Brown.—The Brown County Highway Department mined and pre- 

ared limestone for road construction and maintenance. Howard S. 
Watson (Georgetown) produced bank-run gravel. 

Butler. —Butler County continued to rank fourth in sand and gravel 
production. Commercial output from 11 sand and gravel plants totaled 
2.6 million tons, compared with 2.5 million tons in 1959. Output by 
Government-and-contractor operations dropped from 497,000 tons in 
1959 to 107,000 tons. 

Carroll. —Coal production totaled 493,000 tons, 16 percent higher 
than in 1959. Sixteen mines (9 strip, 4 underground, and 3 auger) 
were active, compared with 18 mines in 1959. Plastic fire clay and 
shale were mined from four pits near Magnolia. Mineral City Sand 
Co. a molding and other sand at Mineral City. The Ames 
crushed stone plant (Cadiz) of the Hanna Coal Co., Division of Con- 
solidation Coal Co., remained idle, but a small quantity of stone was 
shipped from stockpiles. 

Champaign.—Á merican Aggregates Corp. produced paving sand 
and gravel and railroad ballast gravel at Urbana. Sand and gravel 
also was recovered by Miller Excavating Service (Urbana) and Wal- 
ter Dorsey (Springhill). 

Clark.—Sand and gravel, chiefly processed material for construction 
and paving, was recovered at 9 operations. Output was centered near 
Springfield, New Carlisle, and Enon. Moores Lime Co. mined lime- 
stone at Durbin for use as blast-furnace flux, aggregate, agstone, and 
raw material for manufacturing lime and dead-burned dolomite. The 
four coal-fired shaft kilns produced dead-burned dolomite for refrac- 
tory uses and both quicklime and hydrated lime for construction, agri- 
culture, and a variety of chemical and industrial applications. The 
output was shipped to 24 States and exported to Canada and India. 

Clermont.—Ohio Gravel Co. processed sand and gravel at its Miami- 
ville plant. 
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Clinton.—Melvin Stone Co. quarried limestone near Melvin. The 
prepared stone was sold for aggregate, open-hearth flux, agstone, and 
riprap. Delivery was made by waterway and railroad. Melvin 
Stone Co. produced sand and gravel for building and highway con- 
struction at Melvin. Other sand and gravel producers were Clinton 
Gravel Co. (Clarksville) and Dick Curtis Gravel Pit (Wilmington). 

Columbiana.—Coal production totaled 1.4 million tons, compared 
with 1.6 million tons in 1959. Fifty-one mines (36 strip, 8 auger, and 
7 underground) were active compared with 42 mines in 1959. Colum- 
biana County, with eight active pits in the eastern part of the county 
continued to rank second in value of clays. Fire clay and miscellane- 
ous clay were recovered. Sand and gravel was recovered from three 
operations near Leetonia and one near Salem. Sandstone was mined 
and crushed for use as roadstone by Sandy Beaver Stone Co., 
Hanoverton. 

Coshocton.—Coal output increased 5 percent and totaled 1.8 million 
tons. Nineteen mines were active; the same number asin 1959. Seven 
companies operated crushing plants. Blocks of sandstone were pro- 
duced at four quarries by Brier Hill Stone Co., Glenmont. The 
blocks were sawed for architectural applications and for use as fire- 
stone in steel mills. Sandstone blocks also were produced by Varie- 
gated Quarries Division, Nicholl Stone Company; sawing was done at 
the company-owned fabricating plant in Holmes County. Sand and 
gravel output totaled 483,000 tons, a slight increase over that of 1959. 
Output. consisted chiefly of processed material used for paving. 

Crawford.—Limestone o ed at the Spore quarry by National 
Lime & Stone Co., Bucyrus, was crushed and prepared for use as ag- 
gregate, metallurgical stone, agstone, and railroad ballast. About 
half was shipped by truck and half by railroad. Crawford County 
Highway Department also produced limestone for road building and 
maintenance. Sand and gravel for building, paving, and fill purposes 
was produced by Galion Gravel Co. (Galion). 

Cuyahoga.—Commercial sand and gravel production totaled 791,000 
tons, a 23-percent increase over 1959. Output by Government-and- 
contractor operations dropped from 150,000 tons to 46,000 tons. Com- 
mercial production was mostly processed material and came from nine 
operations. Miscellaneous clay and shale, produced at seven opera- 
tions, was used mainly for manufacturing building brick and light- 
weight aggregate. Crude perlite that was shipped from Colorado, 
Nevada, and New Mexico was expanded at the Cleveland plant of 
Cleveland Gypsum Co. Output was used as plaster and concrete ag- 
gregate and for soil conditioning. Cuyahoga Lime Co. completed its 
$1.5 million lime plant and planned to begin operating it early in 
1961. 

Darke.—Seven sand and gravel operations were active during the 
year. American Aggregates Corp. (Fort Jefferson) was the leading 
producer. Ontput was used mostly for highway construction. Darke 
County Tile Co. (Greenville) and R. E. Clark (Versailles) mined 
clay for manufacturing heavy clay products. Calcareons mar! mined 
and prepared by Woodrow Gary near New Madison was sold for 
agricultural purposes. 
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Defiance.—Sand and gravel was produced by Ohio Materials, Inc. 
(Hicksville), and Northwest Materials, Inc. (Defiance). 

Delaware.—Marble Cliff Quarries Co. (Powell), The Owens Stone 
Co. (Ostrander), and Penry Stone Co. (Radnor) produced limestone 
for concrete aggregate, roadstone, agstone, and riprap. Scioto Lime 
& Stone Co., Delaware mined limestone for a company-owned lime 
plant and crushed stone for sale as concrete aggregate, roadstone, 
and railroad ballast. Both quicklime and hydrated lime, produced 
in a coal-fired rotary kiln, were sold, principally for metallurgical 
use in open-hearth furnaces and for the treatment of sewage and 
water. Some hvdrated lime was sold for agricultural purposes and 
construction. The lime was consumed mostly in Ohio, but shipments 
were made to West Virginia and Indiana. 

Delaware Clay Co. (Westerville) and The Galena Shale Tile & 
Brick Co. (Galena) mined shale for manufacturing building brick. 
Sand and gravel was produced by Government-and-contractor opera- 
tions for the State of Ohio Highway Department. 

Erie.—Cement manufacturing at the Bay Bridge plant of Medusa 
Portland Cement Co. was discontinued September 30 because of the 
depletion of the calcareous marl deposit, which had served as a source 
of raw material since the plant was built in 1892. In addition, the 
plant had become obsolete. New loading and unloading equipment 
was installed to provide facilities for using the cement silos for bulk 
warehousing of cement manufactured at other Medusa plants. Port- 
land and masonry cements were manufactured during the first 9 
months of the year from calcareous mar] and shale that was mined by 
the company and limestone that was purchased. Output was con- 
sumed in Ohio, Michigan, and Indiana. 

Sandusky Crushed Stone Co., Inc. (Parkertown), Wagner Quarries 
Co. (Sandusky), and Castalia Quarries Co. (Castalia) produced lime- 
stone used principally for concrete aggregate, roadstone, and rail- 
road ballast. The stone also was used for agstone, stone sand, riprap. 
filter beds, fill, and cement manufacture. Foundry sand was pro- 
duced by Ohio Foundry Sand Co. (Shinrock) and Keener Sand & 
Clay Co. (Huron). 

Fairfield. —Output of sand and gravel, used mainly for highway and 
building construction, decreased 25 percent from that of 1959. Most 
us the production came from operations near Lancaster and Reynolds- 

urg. 

Fayette.—Limestone, produced from quarries near Washington 
Court House by Sugar Greek Stone Co., Fayette Limestone, Inc., and 
Blue Rock, Inc., was used for building and highway construction, 
agstone, railroad ballast, and riprap. Specimens of pyrite and 
sphalerite were recovered from the Blue Rock quarry. 

Franklin.—Franklin County was replaced by Hamilton County as 
the leading sand and gravel producer. Commercial output decreased 
18 percent and totaled 3.7 million tons. Twelve operations, mainly 
near Columbus, were active. Limestone mined by Marble Cliff Quar- 
ries Co. (Columbus) was used for concrete aggregate, roadstone, rip- 
rap, agstone, railroad ballast, blast-furnace flux, and lime manu- 
facture. The company manufactured quicklime and hydrated lime 
principally for chemical and other industrial uses, but part of the 
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output was sold for mason's lime and agricultural use. Most of the 
lime was consumed in Ohio. The Columbus Clay Manufacturing Co. 
and The Claycraft Co., both near Blacklick, mined shale for manu- 
facturing heavy clay products. 

Gallia.—Coal production totaled 868,000 tons, a slight increase over 
1959. The number of active mines (16 underground, 8 strip, and 5 
auger) increased from 26 to 29. Construction sand and gravel and 
blast sand were produced near Gallipolis. Molding sand was recovered 
near Kerrs. James Merry Stone Co. (Bidwell) quarried limestone for 
concrete aggregate, roadstone, and riprap. Jess Brammer mined shale 
near Waterloo for manufacturing floor and wall tile. 

Geauga.—Construction and industrial sand, and ground sand, were 
produced at Thompson by R. W. Sidley, Inc. Other construction sand 
was produced near Aurora, Newbury, Novelty, and Parkman. Quart- 
zite was produced near Thompson by Harbison-Walker Refractories 
Co. for use in making refractory brick. 

Greene.—Greene County continued to rank first in cement produc- 
tion. Producers were Southwestern Portland Cement Co. and Uni- 
versal Atlas Cement Division of United States Steel Corp., both near 
Fairborn. Both companies mined limestone and clay, and Universal 
also mined sand as raw materials for cement. Types I-II (general 
use) and Type III (high-early-strength) portland cement and 
masonry cement were made by both companies; Southwestern also 
made waterproof portland cement. Shipments were principally to 
destinations in Ohio, Indiana, and Kentucky A bag filter system was 
installed at the Universal Atlas Cement Co. plant to eliminate the 
discharge of dust through the stacks. Greene County commercial 
sand and gravel output totaled 1.1 million tons, 20 percent less than in 
1959. Government-and-contractor production increased and totaled 
49,000 tons. Commercial production came from 11 operations. 

Guernsey.—Coal output decreased slightly from 1959 and totaled 
242,000 tons. Eleven mines (7 strip and 4 underground) were active, 
the same number as in 1959. A & N Mining, Inc., cleaned coal by 
jigs at its Montgomery cleaning plant. John Gress Co. mined and 
crushed dolomite for roadstone at its New Concord quarry. 

Hamilton. —Hamilton County was the leading sand and gravel o 
ducer. Commercial output increased 9 percent and totaled 3.8 million 
tons; production by Government-and-contractor operations increased 
57 percent. Twelve commercial producers were active. Ohio Gravel 
Co. mined and crushed dolomitic limestone for agstone at its Newtown 
and Camp Dennison quarries. Southwestern Portland Cement Co. 
purchased a tract of land near Addyston for a distribution plant. 

Hancock.—Pifer Stone Co. produced limestone from a quarry near 
Williamstown, and two limestone quarries near Findlay were 
p by The Tarbox-McCall Stone Co. and National Lime & 

tone Co. Stone was sold for concrete aggregate, roadstone, railroad 

ballast, and agstone. Miscellaneous clay was mined at Findlay by 

Hancock Brick & Tile Co. Calcite specimens were recovered near 
Van Buren by an amateur collector. 

in.—Dolomitic limestone was mined by The Hardin Quarry 

Co. (Dunkirk) and Herzog Lime & Stone Co. (Forest) for concrete 
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aggregate, roadstone, blast-furnace and open-hearth flux, agstone, and 
railroad ballast. 

Harrison.—Harrison County continued to lead the State’s 25 coal- 
producing counties. Output totaled 7.4 million tons, 3 percent less 
than in 1959. Sixty-four percent of the ouiput came from nine 
strip mines; the remainder came from six underground and four 
auger mines. Most of the coal was cleaned at the Georgetown plant 
of Hanna Coal Co. Division, Consolidation Coal Co., and the Nelms 
plant of Youghiogheny & Ohio Coal Co. In addition, a substantial 
quantity of coal was crushed and treated for dust preventative and 
antifreezing. Hanna Coal Co. Division, Consolidation Coal Co., 
Cadiz, continued to quarry dolomitic limestone for concrete aggre- 
gate, roadstone, and agstone. Bowerston Shale Co. (Bowerston) 
mined shale for manufacturing farm draintile. 

Henry.—Sand and gravel was produced by Turkey Foot Sand and 
Gravel and Napoleon Sand & Gravel Co., both near Napoleon. August 
Honeck & Son (Malinta) and Napoleon Brick & Tile Works 
(Napoleon) mined clay for manufacturing draintile. 

Highland.—Limestone was mined for construction and agricultural 
uses by Highland Stone Division, Davon, Inc. (Hillsboro), Ohio 
Asphaltic Limestone Co., Inc. (New Vienna), and Marshall Quarry 
(Marshall). Sand and gravel was recovered from pits near Green- 
field and Hillsboro. Miscellaneous clay for manufacturing draintile 
and building brick was mined by Mowrystown Brick & Tile Co. 
(Mowrystown). 

Hocking.—Coal output totaled 63,000 tons and came from six under- 
ground, five strip, and two auger mines. Plastic fire clay and mis- 
cellaneous shale used entirely for manufacturing brick were mined 
by General Hocking Brick Co. (Logan). Natco Corp. manufactured 
brick and heavy clay products at its Haydenville plant. Building 
sand and gravel was produced near Logan by Donahey Bros. The 
Enterprise plant of F. H. Brewer Co. was idle. 

Holmes.—Briar Hill Stone Co. quarried sandstone for architectural 
use at three localities near Glenmont and one near Killbuck. Varie- 

ated Quarries Division, The Nicholl Stone Co. produced sandstone 
Blocks at its Richland Township quarry and operated a plant at which 
it sawed the material as well as sandstone blocks produced at Gobblers 
Knob in Coshocton County. The output was used for architectural 
stone. Holmes Clay Division of The Holmes Limestone Co., Berlin, 
mined and crushed dolomitic limestone for agstone. Clay was re- 
covered near Berlin and Baltic. Output consisted mainly of plastic 
fire clay used for manufacturing building brick and refractories and 
as rotary-drilling mud. Production of coal decreased from 95,000 
tons in 1959 to 83,000 tons. One underground and five strip mines 
were active. Construction sand and gravel was recovered from two 
pits near Millersburg and one pit near Berlin. 

Huron.—Mainly paving sand and gravel was produced at the Wil- 
lard plant of Huron Sand & Gravel Co. IIumus peat was recovered 
from bogs near Willard by Mel-lo Peat Co. Salisbury Pottery, Inc., 
mined clay for manufacturing pottery near Monroeville. 

Jackson.—Coal output from 11 strip and 6 underground mines 
totaled 314,000 tons, 19 percent greater than in 1959. Waterloo Coal 
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Co. cleaned coal by wet washing at its Waterloo plant. Fire clay 
used chiefly for refractory purposes was recovered at four operations 
near Oak Hill. Pennsylvania Glass Sand Corp. produced industrial 
sands for a wide variety of uses near Jackson. Other sand and gravel 
also was produced near Jackson. Waterloo Coal Co., Oak Hill, mined 
and crushed limestone for building and highway construction. 

Jefferson.—Output of coal was virtually the same as in 1959; the 
number of active mines remained at 50. Jefferson County continued 
to rank third in coal output. Seventy percent of the coal was strip- 
mined, 24 percent was mined underground, and 6 percent came from 
auger mines. Coal was cleaned at the Piney Fork plant of Hanna 
Coal Co. Division, Consolidation Coal Co. and the Jennie plant of 
North American Coal Corp. Coal produced by Yougiogheny & Ohio 
Coal Co. was shipped to the Dorothy cleaning plant (company- 
owned) in Belmont County. Fire clay and miscellaneous clay and 
shale were recovered principally near Irondale and Toronto. Output 
from seven operations was used mainly for firebrick and block and for 
manufacturing vitrified sewer pipe. Duquesne Sand Co. operated a 
sand and gravel dredge on the Ohio River near Brilliant. Freeport 
Quarries, Inc., Stuebenville, produced sandstone rubble at its quarry 
near Hammondsville for use in a dam at Stratton. 

Knox.—Sand and gravel production totaled 750,000 tons, a 23-per- 
cent decrease from 1959. Seven producers were active and recovered 
mainly construction material. Blast and molding sand was produced 
near Howard. Briar Hill Stone Co. quarried sandstone near New 
Castle, Cavallo, and Brinkhaven. The output was sawed and dressed 
for architectural stone and for use as firestone in steel mills. 

Lake.—Standard Portland Cement Division, Diamond Alkali Co., 
mined miscellaneous clay and purchased limestone and gypsum for 
use in making cement at its Painesville plant. Types I-II, general use, 
and Type III, high-early-strength portland cement, and masonry ce- 
ment were produced in the four-kiln plant. Output was consumed in 
Ohio and Pennsylvania. Diamond Alkali Co. also operated a lime 
plant at Painesville where quicklime made in coke-fired shaft kilns and 
salt brine from nearby wells were used in manufacturing chlorine and 
alkalis. Morton Salt Co. completed its first full year of production at 
its Fairport underground salt mine near Painesville. Sand and gravel 
output from 11 operations increased sharply. Most of the sand and 
gravel was used for paving and fill. 

Lawrence.—Marquette Cement Manufacturing Co. mined limestone 
and shale near Bear Run to supply its cement plant at Superior. Ce- 
ment rock (shaley limestone) and sandstone were mined by Alpha 
Portland Cement Co. for making cement at its Ironton plant. Both 
companies used the dry process to make regular and air-entrained port- 
land cement and masonry cement. Output of both companies was 
consumed in Ohio, West Virginia, Kentucky, and Virginia. The 
Alpha Portland Cement Co. Ironton mine was awarded a Certificate 
of Achievement in Safety by the Federal Bureau of Mines. Mine 
employees worked 160,528 man-hours in 1960 without a lost-time 
injury. Limestone was mined and crushed for roadstone by O. K. 
Limestone Co. at a quarry near Pedro. Lawrence County Highway 
Department mined and crushed limestone for road construction and 
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repair. Over 449,000 tons of coal was recovered from four strip 
mines. Output of clay (mostly fire clay) was reported from 10 opera- 
tions principally near Ironton, Blackfork, and Pedro. Sand and 
gravel was produced at Chesapeake by Wilson Sand & Gravel Co. 

Licking.—Output of sand and gravel increased 6 percent to 648,000 
tons. Thirteen sand and gravel operations were active, mainly near 
Newark and Granville. Amateur mineral collectors reported recover- 
ing 200 pounds of jasper and 25 pounds of Ohio flint near Flint Ridge. 

Logan.— Northwood Stone & Asphalt Co. (Belle Center) and C. E. 
Duff & Son, Inc. (Huntsville), quarried limestone chiefly for con- 
crete aggregate and roadstone. Part of the production was used for 
asphalt filler, agstone, and riprap. The East Liberty quarry of Na- 
tional Lime & Stone Co. was idle, but shipments were made from 
stock. Sand and gravel was recovered at five operations and used 
chiefly for construction. 

Lorain.—Lorain County ranked second in value of sandstone pro- 
duction, most of which was sawed for architectural and refractory ap- 
plications. Cleveland Quarries Co., Amherst, and The Nicholl Stone 
Co., Kipton, quarried and sawed sandstone into blocks for use as wall 
stone, ashlar, and furnace lining. The latter company also produced 
grindstones. Stone & Equipment, Inc., Amherst, mined and crushed 
sandstone for concrete aggregate, roadstone, filler, and riprap. Con- 
struction sand and gravel was recovered near Amherst and Lorain. 
Crude gypsum was calcined for finished building materials at the 
newly completed Lorain plant of National Gypsum Co. 

Lucas.— Medusa Portland Cement Co. mined limestone, sand, and 
miscellaneous clay for use in making cement at its plant near Toledo. 
Types I-II, general use, portland cement were manufactured and 
shipped to consumers in Shio, Michigan, Indiana, and Wisconsin. 
Maumee Stone Co. (Maumee), Toledo Stone € Glass Sand Co. (Syl- 
vania), and the France Stone Co. (Waterville) mined and crushed 
limestone principally for use as concrete aggregate and roadstone. 
Small quantities were sold for agstone, railroad ballast, and riprap. 
The Toledo House of Correction near Whitehouse produced a small 

uantity of rough blocks, rubble, and riprap from its limestone quarry. 
Const miction sand and gravel was produced near Toledo. 

Madison.—Construction sand and gravel was produced by The West 
Jefferson Sand & Gravel Co. (West Jefferson) and McMullen Sand & 
Gravel Co. (Mt. Sterling). Madison Stone Co., Inc., Galloway, pro- 
duced dolomitic limestone for concrete aggregate and roadstone. A 
small quantity of limestone was sold for agstone and riprap. Mis- 
cellaneous clay for manufacturing building brick and draintile was 
produced. 

Mahoning.—Coal output totaled 907,000 tons, a slight increase over 
that of 1959. Sixteen strip mines were active, compared with 17 in 
1959. Carbon Limestone Co. mined and crushed limestone at a quarry 
near Lowellville for open-hearth flux and other metallurgical uses, 
concrete aggregate, roadstone, and agstone. Stone also was sold for 
coal-mine dusting, additive in livestock feed, paint filler, and poultry 
grit. Output of clays produced near Beloit, Canfield, and Youngs- 
town, was used in refractories and for manufacturing building brick. 
Construction sand and gravel was produced by Gurlea Sand & Gravel 


THE MINERAL INDUSTRY OF OHIO 795 


Co. at Salem. Reed-sedge and humus peat were recovered from bogs 
near Damascus and Beloit, respectively. 

Marion.—National Lime & Stone Co. and J. M. Hamilton & Sons 
Co., both of Marion, and Tri-County Stone Co., LaRue, quarried 
limestone for concrete aggregate, roadstone UNS and railroad 
ballast. Sand and gravel used chiefly for building was produced 
near Prospect. Clays were produced by Marion Brick Corp. (Iberia) 
and LaRue Tile Co. (LaRue). 

Medina.— Sand and gravel was produced near Lodi, Medina, Seville, 
and Wadsworth. Wadsworth Brick & Tile Co. (Wadsworth) mined 
fire clay and shale for manufacturing brick. 

Meigs.—Tri-State Materials, Corp. (Pomeroy), Richards & Son, Inc. 
(Apple Grove), and Goeglein Gravel Co. Middleport) produced 
construction sand and gravel. Twelve coal mines (seven under- 
ground, three strip, and two auger) were active. Output totaled 
197,000 tons, less fan half of the 1959 output. Evaporated salt was 
produced in open pans at the Pomeroy operation of Excelsior Salt 
Works, Inc. 

Mercer.—The John W. Karch Stone Co. (Selina), and Rockford 
Stone Co. (Rockford) mined limestone principally for use as concrete 
aggregate and roadstone; small quantities were sold for agstone and 
riprap. 

Miami.—Armco Steel Corp. produced limestone at its Piqua quarry. 
The stone was used principally for metallurgical flux and building 
and highway construction; smaller quantities were used for agston 
filler in rubber and putty, riprap, additive in livestock feed, an 
various other uses. Sand and gravel output totaled 564,000 tons, 
6 percent higher than in 1959. Production was reported near Coving- 
ton, Ludlow Falls, Piqua, Troy, and Vandalia. umus peat was pro- 
duced by Skinner's Soil Conditioners (New Carlisle). 

Monroe.— Blaney Sand & Gravel Co., Inc. (Clarington), and Witten 
Gravel Pit (Woodsfield) produced sand and gravel used exclusively 
for paving purposes. ristman Quarry Co., Woodsfield, produced 
limestone for concrete aggregate and roadstone. 

Montgomery.—Commercial output of sand and gravel decreased 9 
percent and totaled 2.9 million tons; however, Montgomery County 
continued as the third largest sand and gravel producer. Twenty-six 
operations, mainly near Dayton, were active. Ninety-one percent of 
the output was processed material, and nearly all was shipped by 
truck. Limestone was quarried principally for concrete aggregate 
and roadstone by Carey Brothers Stone Co. (Dayton), Laura Gravel 
& Stone Co. (Phillipsburg), and Limestone-Dayton Division of 
American Aggregates Corp. (Dayton). Laura Gravel & Stone Co. 
sold part of its production for riprap, blast-furnace flux, and agstone. 
The City of Dayton Water Department recovered lime in a rotary 
kiln from waste sludge and the recarbonation of water in a puri- 
fication and softening process. Surplus lime was sold to other 
municipalities. 

Morgan.—Output of coal decreased 5 percent and came principally 
from two strip mines. One underground mine, also operated. Most 
of the output was cleaned at the Roberts and Schaefer plant of 
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Central Ohio Coal Co. Construction sand and gravel was produced 
by Stockport Sand € Gravel Co. (Stockport). 

Morrow.—Chesterville Sand & Gravel Co. (Chesterville) produced 
construction sand and gravel. 

Muskingum.—Sidwell Bros. (Zanesville) and Chesterhill Stone Co. 
(East Fultonham) produced limestone for concrete aggregate, road- 
stone, agstone, and riprap. Chesterhill Stone Co. began construct- 
ing an entirely new plant at the same location. Columbia Cement 
Corp. used limestone mined underground and shale recovered from 
an open pit for manufacturing cement at its East Fultonham plant. 
The entire cement output was shipped to consumers in Ohio and West 
Virginia. Coal production was 591,000 tons, 30 percent more than in 
1959. Eight underground, six strip, and three auger mines were 
active. Sand and gravel was produced by Zanesville Gravel Co. and 
Muskingum River Gravel Co. Miscellaneous clay was mined near 
Dresden and Frazeysburg. Clay for stoneware was mined near East 
Fultonham and Roseville. 

Noble.—Coal production increased 23 percent and totaled 1.8 million 
tons. Nine strip and three auger mines were active. Central Ohio 
Co. operated its Cumberland cleaning plant. James Merry Stone Co. 
(Caldwell) and Herman Zerger, Jr. (Woodsfield) mined limestone 
principally for concrete aggregate and roadstone. Shale for manu- 
facturing face brick was produced near Ava by Ava Brick Corp. 

Ottawa.—Limestone, mostly for concrete aggregate, roadstone, blast- 
furnace flux, sinter stone, and a small quantity for agstone, was 
is by Chemstone Corp. Division of Minerals & Chemicals 

hilipp Corp. at its Marblehead quarry. Stone for construction came 
from Chemstone’s newly developed bed of aggregate-quality lime- 
stone underlying the metallurgical limestone. United States Gypsum 
Co., Genoa, produced limestone for making lime at its nearby plant 
and for sale as concrete aggregate and roadstone. Most of the lime 
was sold hydrated for construction, agriculture, refractory, chemical, 
and other uses. Basic, Inc., Clay Center, mined dolomite for making 
dead-burned dolomite and lime and for sale as concrete aggregate 
and roadstone. The Basic plant used a coal-fired shaft and rotary 
kilns. Output was consumed principally for refractory uses. Celo- 
tex Corp. (Port Clinton) and United States Gypsum Co. (Gypsum) 
mined crude gypsum for calcining at nearby plants. Mineral speci- 
mens of celestite were collected near Clay Center. 

Paulding.— Peninsular Portland Cement Division, General Portland 
Cement Co., mined limestone and shale near Paulding and purchased 
sand and gypsum for use in manufacturing portland cement. at its 
nearby plant. Peninsular used the wet process to produce general 
use and high-early-strength portland cement and masonry cements. 
Output was consumed in Indiana, Ohio, and Michigan. Some of the 
limestone mined at the Peninsular Portland Division quarry was 
shipped to the company’s plant in Michigan, and some was sold to 
France Co. (Paulding) for processing and sale for concrete aggre- 
gate, roadstone, railroad ballast, and agstone. Auglaize Stone Co., 
Oakwood, mined limestone for concrete, roadstone, agstone, and blast- 
furnace flux. Haviland Clay Works Co. (Haviland), and Baugh- 
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man Tile Co., and Dangler Drain Tile Co., both near Paulding, mined 
clay for manufacturing draintile. 

Perry.—Coal production totaled 1.6 million tons, 26 percent below 
the 1959 output. Most of the production came from 12 strip mines; 
8 underground and 2 auger mines also were active. Peabody Coal Co. 

formerly Sunnyhill Coal Co.) operated the Sunnyhill No. 8 and 
Sunnyhill No. 9 cleaning plants. Sidwell Bros. operated its McNally 
Norton plant. Central Silica Co. (Glenford) mined sand for foun- 
dry, glass, and ceramic uses. Keener Sand & Clay Co. produced 
ud sand near New Lexington. Clay (65 percent miscellaneous 
clay and 35 percent fire clay) was produced at 10 operations. Output 
was used mainly for building brick, vitrified sewer pipe, glaze struc- 
tural tile, roofing tile, other heavy clay products, and lightweight 
aggregate. Production was centered near Gore, Junction City, New 
Lexington, Saltillo, Somerset, and Shawnee. Maxville Stone Co., 
Logan, and Beiter Stone Co., Rushville, quarried limestone principally 
for use in building and highway construction; small quantities were 
sold for railroad ballast and agstone. 

Pickaway.—Construction sand and gravel and railroad ballast gravel 
were produced at Circleville by The Sturm & Dillard Co. 

Pike.—Ralph Rogers & Co. of Ohio, Inc., Latham, produced con- 
crete aggregate, roadstone, and agstone from dolomitic limestone. 
Cambria Clay Products Co., Jackson, mined sandstone for silica brick 
at the Big Rock quarry. The Beaver standstone quarry of Harbison- 
Walker Refractories Co. was idle. Construction sand and gravel was 

roduced at Sargents by The Standard Slag Co. Pyro Refractories 

ivision, A. P. Green Firebrick Co. (formerly Durex Refractories 
Co.), produced sand and gravel for refractories, and molding and glass 
sand. Construction gravel also was produced at Lucasville and 
Waverly. 

Portage.—Sand and gravel output increased from 1.8 million tons 
in 1959 to 2.1 million tons. Most of the output was processed material 
and came from 25 operations; Ravenna and Mantua were the prin- 
cipal centers. Industrial sand for a wide variety of uses was pro- 
duced at Aurora, Garrettsville, and Brady Lake. Kaiser Refractories 
& Chemical Division, Kaiser Chemical & Aluminum Corp.; ITarbison- 
Walker Refractories Co.; and General Refractories Co. (Nelson 
Ledge) mined quartzite for silica brick, Limestone for highway con- 
struction was produced at the Deerfield quarry of City Asphalt & 
Paving Co. Peterson Coal Co. was the only coal operator (strip 
mine) active during the year. Output was processed at the company 
Atwater cleaning plant. United States Concrete Pipe Co. mined shale 
near Palmyra. Green Oaks Peat Moss Co. and Portage Peat, both 
near Ravenna, produced peat for sale in bulk. 

Preble.—Limestone was mined by Marble Cliff Quarries Co. to sup- 
ply its Lewisburg lime plant and for agstone, concrete aggregate, road- 
stone, and blast-furnace flux. Both quicklime and hydrated lime were 
noe principally for chemical and other industrial uses. White 

rravel Co. (Camden), Steiners Sand € Gravel Co., and Blue Bank 
Gravel Co., both near West Alexandria, produced construction sand 
and gravel. 
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Putnam.—Limestone used principally for aggregate was produced 
by Ottawa Stone Co. (Blanchard Townshi J. National Lime & Stone 

. (Columbus Grove), and The Putnam Stone Co. (Ottawa). Mis- 
cellaneous clay used exclusively for draintile was produced by Etter 
Tile & Coal Co. (Dupont), Glandorf Tile Co. (Glandorf), Miller 
Bros. Clay Works, Inc. (Ottoville), and Leipsic Clay Products Co. 
(Leipsic). 

Richland.—Four operators produced construction sand and gravel; 
two near Bellville, and one each near Killbuck and Lexington. Shale 
for manufacturing brick was produced by Ohio Brick & Supply Co. 
and Richland Shale Brick Co., both near Mansfield. The county led 
in output of peat; producers were Reynolds Farms, Inc. (Ganges), 
and Swank Peat Moss Sales (Shiloh). 

Ross.—Sand and gravel for building and highway construction was 
produced at two plants near Chillicothe, and one each near Bainbridge 
and Richmondale. Limestone was mined for construction and agstone 
by the Paint Valley Sand & Gravel Co. near Bainbridge. Southern 
Silica, Inc. (Richmondale), quarried sandstone for foundry use, glass 
manufacture, and furnace lining. 

Sandusky.— Although totals were lower than in 1959, Sandusky 
County continued to lead in production and value of limestone. 
Sandusky County also was first in lime production (including dead- 
burned dolomite) with output of 904,000 tons valued at $14.9 million. 
Limestone was produced at nine pits, three each near Gibsonburg and 
Woodville, and one each near Bellevue, Fremont, and Millersville. 
Of the 3.1 million tons of limestone mined, 59 percent was used in 
making lime, 19 percent for concrete aggregate and roadstone, 10 per- 
cent for metallurgical flux, and 12 percent for all other uses including 
agstone, glassmaking, and filler. More than half the lime was dead- 
burned dolomite used as a refractory by the steel industry. The rest 
was used in construction, agriculture, chemical, and other industrial 
applications. Haulage from the National Gypsum Co. Gibsonburg 
quarry to the lime plant was converted from a combination system, 
using locomotive and truck, to through haulage by diesel truck. Lime 
was shipped to all States except Alaska, Arizona, California, Hawaii, 
Idaho, Nevada, Oregon, Utah, Washington, and Wyoming. Build- 
ing sand was dredged by the Home Sand & Coal Co. near Fremont. 

Scioto.—Scioto County led in value of sandstone produced. Sand- 
stone was quarried and sawed for furnace brick and architectural 
purposes by Waller Bros. Stone Co. and The Taylor Stone Co., both 
of McDermott. General Refractories Co. mined and crushed sand- 
stone at the Deever quarry near Portsmouth for use as ganister in 
silica brick. Fire ne was produced at mines near Minford, Ports- 
mouth, and South Webster. Bank-run sand and gravel was produced 
near Lucasville. 

Seneca.—Tonnage and value of limestone was higher than in 1959, 
and Seneca County continued to rank second in limestone produc- 
tion. Basic, Inc., made dead-burned dolomite in nine coal-fired rotary 
kilns at its Maple Grove plant from dolomite mined at its nearby 
quarry. Dolomite also was sold for concrete aggregate, rondstone, 
blast-furnace, open-hearth, other metallurgical uses, and agstone. 
The France Co. (Bloomville) mined limestone for construction, blast- 
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furnace flux, railroad ballast, and agstone. Northern Ohio Stone Co. 
(Flat Rock) and Webster Stone Co. (Bloomville) produced rubble 
and irregular-shaped stone as well as washed limestone for construc- 
tion and agstone. St. Stephen Tile Co. (St. Stephen) and J. A. Miller 
Tile Co. (Bascom) produced clay for manufacturing draintile. 

Shelby.—Construction sand and gravel was produced by Sidney 
Sand & Gravel Co. (Sidney), Spring Creek Gravel Co. Fort 
Loramie), and The Ernst Gravel Co. (Houston). Miami River 
Quarries, Inc. (Sidney), produced crushed and broken limestone for 
construction. 

Stark.—Limestone and shale were mined by Diamond Portland 
Cement Co., Division of The Flintkote Co., for making cement at its 
Middle Branch plant. Types I-II (general use) and Type III (high- 
early-strength) portland cements and masonry cement were produced 
for consumption mainly in Ohio; small quantities were shipped to 
Pennsylvania and West Virginia. East Ohio Limestone Co. (Hart- 
ville), Elmco Limestone & Coal Co. (Canton), and Alliance Stone Co. 
(Alliance) quarried limestone principally for construction. Coal 

roduction increased from 602,000 tons in 1959 to 695,000 tons. 
“ighteen (seventeen strip and one auger) mines were active during 
the year. Stark County continued as one of the State’s leading clay- 
pr ucers. Most of the output was fire clay used for refractories and 
eavy clay products. Seventeen operations were active during the 
ear. Stark County was one of the leading sand and gravel-produc- 
ing counties, with output exceeding 1.3 million tons. Nineteen op- 
erations were active mainly near Canton, Massillon, Navarre, and 
Uniontown. Some industrial sand was produced at Canal Fulton. 
Lab Nursery & Peat Moss, Lantz Peat Moss, Inc., and Sanders Peat 
Moss Co., all near Canton, produced peat for sale in bulk. 

Summit.—Diamond Crystal Salt Co. produced evaporated salt and 
brine from wells at Akron. Evaporated salt was produced in both 
open and vacuum pans; some was marketed as pressed blocks. Co- 
lumbia-Southern Chemical Corp., a subsidiary of Pittsburgh Plate 
Glass Co. (Barberton), used brine pumped from salt wells in manu- 
facturing soda ash and chlorine and to make evaporated salt. The 
company also produced limestone from its underground mine prin- 
cipally for manufacturing cement and lime at its nearby plants. Gen- 
eral use and high-early-strength portland cements were produced in 
a single rotary kiln by the wet process and consumed mostly in Ohio. 
Lime, produced in coal and coke-fired shaft kilns, was used by the 
company in manufacturing chemical products. Columbia-Southern 
also mined and crushed sandstone in Norton Township for manufac- 
turing glass and for use as concrete aggregate. Sand and gravel 
output. totaled 977,000 tons, 6 percent higher than in 1959. Twelve 
operations were active, producing mostly construction material. Clay 
was recovered from three pits, two near Mogadore, and one near 
Greentown. H. W. Codding & Sons Co. (Copley) mined and pack- 
aged reed-sedge peat. An amateur mineral collector reported col- 
lecting 300 pounds of celenite crystals near Barberton. Crude perlite 
shipped from Colorado was expanded at the Akron plant of J. P. 
Loomis Concrete Supply Co. 
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Trumbull.—Construction sand and gravel was produced by Kinsman 
Sand € Gravel Co. (Kinsman) rd Harry Miller Excavating Co., 
Inc. (Warren). 

Tuscarawas.—Coal production decreased 4 percent and totaled 2.4 
million tons in 1960. Output came from 53 mines (31 strip, 18 under- 
ground, and 4 auger). Coal was cleaned by diaphragm Jigs and air 
tables at the Midvale mine of Columbia-Southern Chemical Corp. 
The county continued to lead in output and value of clay. Seventy- 
eight percent of the fire clay produced was used for heavy clay prod- 
ucts, refractories, and wall tile. Miscellaneous clay was used mainly 
for manufacturing heavy clay products. Of the 26 active clay mines, 
21 were open pit, 4 were undergound, and 1 was a combination open 
pit and underground mine. Eight sand and gravel operations were 
active during the year, producing mostly construction material. In- 
dustrial sands were produced at plants near Dundee and Gnaden- 
hutten. Limestone for concrete aggregate and roadstone was produced 
near Dover by Kimball Limestone Co. and near Strasburg by Lime- 
stone Aggregates, Inc. Bonum Lime Co. mined limestone at Sugar 
Creek for agstone. Yoder Stone Co. (Dundee) quarried sandstone 
in rough blocks for architectural uses. 

Union.—L. G. Rockhold & Sons (York Center) and Union Lime- 
stone, Inc. (Ostrander), quarried limestone for construction and ag- 
stone. Marysville Concrete & Materials, Inc. (Marysville), produced 
mainly paving sand and gravel. 

Van Wert.—Limestone, used principally for concrete aggregate and 
roadstone was produced by the Union Quarries Co. (Scott), Ridge 
Township Stone Quarry (Van Wert), and Delphos Quarries Co. 
(Delphos). 

Vinton.—Coal production decreased from 270,000 tons in 1959 to 
235,000 tons in 1960, Fourteen mines (seven underground, six strip, 
and one auger mines) were active. Benedict, Inc., continued opera- 
ing lts Econocoal cleaning plant. The McArthur Brick Co. mined 
plastic fire clay and shale for building brick near McArthur. The 
Zaleski clay pit and plant of Hope Fire Clay Co. was idle. McArthur 
Stone & Coal Co., Me Arthur, mined and crushed limestone for con- 
crete aggregate, roadstone, and agstone. 

Warren.—Sand and gravel output totaled 637,000 tons, more than 
double that of 1959. Construction materials chiefly were recovered 
from eight operations, mainly near Franklin, Loveland, Morrow. 
Lebanon, and Waynesville. 

Washington.—Out put of coal decreased 12 percent and totaled 262,- 
000 tons. Most of the output came from two strip mines; three auger 
mines also were active. Construction sand and gravel was recovered 
near Little Hocking, Marietta, New Matamoras, and Waterford. The 
Hall Grindstone Co. (Constitution) produced abrasive stone (grind- 
stone). All operations of the Constitution Stone Co. (Constitution) 
were terminated. During the vear the plant and equipment. were 
scrapped. Plant No. 4 of Chesterhill Stone Co. near Waterford was 
idle. 

Wayne.—Morton Salt Co. produced evaporated salt at Rittman by 
vacuum and open pans; some was marketed as pressed blocks. Sand 
and gravel was produced near Doylestown, Marshallville, Rittman, 
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and Wooster. Most of the output was processed material used for 
building and pene material. Output of coal from two strip mines 
decreased. Clay was produced by Medal Brick & Tile Co. (Wooster) 
and Orrville Tile Co. (Orrville). 

Williams.—Sand and gravel was recovered near Blakeslee, Edger- 
Edon, and Pioneer. Stryker Drain Tile Co. mined clay near 

tryker. 

Wood.— Limestone was produced at five quarries in Milton Town- 
ship, North Baltimore, West Millgrove, Luckey, and Bowling Green 
principally for use as concrete aggregate and roadstone. Quantities 
also were used for agstone and riprap. Perrysburg Brick & Tile Co. 
(Perrysburg) mined miscellaneous clay for manufacturing building 
tile and draintile. Calcite crystals and celestite were recovered near 
Custar by amateur mineral collectors. 

Wyandot.—Limestone for aggregate, metallurgical flux, lime, rail- 
road ballast, agstone, and other uses was mined and prepared at the 
Carey plant of National Lime & Stone Co. The company produced 
quicklime, principally for glass, in its coal fired-shaft kilns and shipped 
the output to 21 States and Canada. Small quantities of lime were 
used for construction, agriculture, and chemical and industrial appli- 
cations. Limestone also was produced by J. L. Foucht Quarry near 
Upper Sandusky for concrete aggregate, roadstone, and agstone. Sand 
And: gravel was recovered from pits mainly near Upper Sandusky. 
The Humus Co. (Carey) mined humus peat for sale ın packages and 
bulk. Shale for manufacturing building brick was produced at the 
Upper Sandusky operation of The Claycraft Co. 


A Google 


The Mineral Industry of Oklahoma 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the Oklahoma Geological Survey. 


By Robert B. McDougal,’ Peter Grandone,’ and William E. Ham ? 
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OURTEEN minerals and 5 mineral fuels produced in 76 of 77 

F counties in 1960 were valued at $779.1 million, $13.7 million more 

than in 1959. Nationally, Oklahoma ranked fourth as a producer 

of crude foe and third as a producer of natural gas and natural 

gas liquids. Cement, coal, gypsum, sand and gravel, and stone were 

er in large quantities. Output of lead and zinc, which had 
en lagging in recent years, increased appreciably. 

. Value of the mineral fuels—petroleum, natural gas, natural gas 
liquids, coal, and helium—represented 95 percent of the total value 
of minerals produced. Only 5 percent of the total value was fur- 
nished by nonmetals and metals. Petroleum and natural gas were 
produced individually or together in 68 of 77 counties, nonmetals in 
70 counties, and metals (lead and zinc) in Ottawa County only. Oil 
and natural gas were produced in a broad belt extending from the 
northeastern to the southwestern and western parts of the State; 
helium was recovered in Cimarron County. Nonmetals were mined 
in widely distributed parts of the northeast, north-central, and central 
regions, and in the southern part in the Arbuckle and Wichita Moun- 
tain areas. 

Employment and Injuries.— Mineral industries in Oklahoma employed 
45,100 persons in 1960, a 5-percent decline from 1959. Under the 
Oklahoma Employment Security Act, which covers establishments 
that employ four or more persons, the mineral industries paid $256.4 
million in wages to 43,500 persons in 1960. 

Consumption and Markets.—A significant part of the mineral output 
was processed by Oklahoma industries into semifinished and finished 
products for intrastate use or interstate shipments. These industries 
included oil refineries; natural gasoline and cycle plants which 
stripped condensable liquids from natural gas; a helium extraction 
pant zinc smelters that reduced zinc concentrate mined partly in 

klahoma; brick, tile, pottery, glass, and cement plants that used 
clays, shales, silica sands, and limestone mined in Oklahoma; and 
producers of building materials made of Oklahoma gypsum. Large 
quantities of natural gas and petroleum were transmitted by pipelines 


1 Commodity-industry analyst, Bureau of Mines, Bartlesville, Okla. 
2 Geologist, Oklahoma Geol, Survey, Norman, Okla. 
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to industrial areas of the Eastern and North Central States. Am- 
monia was produced from natural gas, carbon black from petroleum 
distillate, and high-energy fuel from petroleum hydrocarbons reacted 
with sodium and boric acid. 


TABLE 1.—Mineral production in Oklahoma’ 


1959 1960 
Mineral 
Value Value 
Quantity | (thou- Quantity (thou- 
sands) sands) 
CIBYS ios ida thousand short tons. - 966 $970 734 $739 
CO ces rg Ooo A T ia do..... 1, 525 10, 272 1, 342 9. 113 
E A eue n ERE thousand cubic feet.. 98, 749 1, 619 289, 069 4, 691 
Lead (recoverable content of ores, etc.)......... short tons... 601 138 u36 219 
Natural PAS... oosiowsoccecczeereectec million cubic feet.. 811, 508 81, 15 824, 206 98, OSS 
Natural gas liquids: 
Natural gasoline and cycle products. thousand gallons. . 448, 353 29, 413 531, 995 33, 074 
BERE e PME do..... 675, 869 27.070 762. 258 32. 409 
Petroleum (crude).............. thousand 42-gallon barrels. . 195,090 | 575.423 3 192, 255 | 3561, 481 
alts betes coe a Leo O LN IS thousand short tons.. (9 (4) 3 16 
Sand and gravel. .............. ccc eee do... 6, 002 5, 927 6, 424 7, 468 
A A ie beens ke do..... 12, 683 14, 980 $14,054 3 16, 095 
Zinc (recoverable content of ores, etc.).......... short tons... 1, 049 241 2, 332 902 
Value of items that cannot be disclosed: 
Asphalt (native), bentonite, cement, gem stones, gyp- 
sum, lime, pumice, stone (crushed granite), tripoli, 
and values indicated by footnote 4........ NATUR MUSS, DIETS 18:150 |. e xetescem 16, 756 
Total Oklahoma Psicosis la ? 765, 439 |............ 119, 116 


A I PUn as measured by mine shipments, sales, or marketable production (including consumption 
y producer). 

2 Excludes bentonite; included with “Value of items that cannot be disclosed.” 

2 Preliminary figure. 

* Figure withheld to avoid disclosing individual company confidential data. 

$ Excludes crushed granite; included with '* Value of items that cannct be disclosed." 

t Total adjusted to eliminate duplicating value of clays and stone. 

7 Revised figure. 


TABLE 2.—Annual average employment in the mineral industries 


(Thousands) 
1951-55 
Industry (average) 
Oil and gas drilling and production 44.54 
Coal mining. 2. clcuccesecRe mu rra 1.48 
Other mining................-. -- 2L... 2. 42 
Totales ot uds ceu 48. 44 


! Revised figures. 
3 Preliminary figures. 


i ree Oklahoma Employment Security Commission, Handbook of Oklahoma Employment Statistics, 
939-60, 48 pp. 


Demand for Oklahoma crude petroleum continued to decline and 
at yearend the total produced was about 3.4 million barrels less than 
in 1959. Under State regulatory control, the output maintained a 
close balance with demand and stocks. 

Continued low prices kept lead and zinc mines closed throughout 
1960. However, miners in the Tri-State District received some encour- 
agement in December when both American Zinc, Lead & Smelting Co. 
and The Eagle-Picher Co. announced plans to reopen their custom 
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mills early in 1961. The Eagle-Picher Co. treated only slimes in its 
Bird Dog mill in 1960. 

Total construction (residential, nonresidential, and public works) 
increased 5 percent over 1959 as a result of a favorable showing 1n 
construction activity in the fourth quarter of 1960. Public works con- 
struction volume was 6 percent below 1959 despite increases attributed 
to the new State office building, the pipeline from the Atoka Reservoir, 
and a small increase in highway construction. Demands for sand and 
stone increased, whereas those for cement and gypsum decreased. The 
demand for lime, used primarily as a chemical by the Pryor industries 
and by municipal water-treating plants, declined for the third con- 
secutive year. 

Trends and Developments.—Recoverable petroleum reserves continued 
to decline though the outlook remained promising. (Gras reserves con- 
tinued to increase. Another ar and gas-discovery year 
was recorded as a result of widespread drilling; 213 of 700 exploratory 
wells proved productive. Kingfisher County was the most prolific 
with 21 new discoveries; Beaver County was next with 15, and 
Carter, Cleveland, McClain, and Osage Counties had 10 each. The 
Anadarko basin in western Oklahoma was the site of much drilling 
activity for oil and gas. The new gas reserve of the Arkoma basin in 
southeastern Oklahoma was further developed by the completion of 
seven exploratory and six field wells. 

The Sunray Mid-Continent Oil Co. new gas-products plant in the 
Criner area of McClain County underwent. a $7 50,000 expansion to 
increase its throughput capacity from 5 million to nearly 30 million 
cubic feet of gas per day. This plant was placed onstream in 1959. 

In April, D-X Sunray Oil Co. began a $1.6 million, two-phase 
modernization program at its Duncan refinery. The first phase con- 
sisted of a new steam generator and modification of the catalytic crack- 
ing unit; the second p ase improved the efficiency of the gas recovery 
unit. Propane-proplyene and butane-butyiene hydrocarbons were 
produced by the unit. The company announced plans to erect a new 
85,000-barrel-per-day crude oil distillation unit at its Tulsa refinery, 
scheduled to go onstream in 1962, and designed to reduce costs and 
increase efficiency. It will replace five old crude oil units with a 
combined capacity of 75,000 barrels per day. A $1 million petro- 
chemical plant to produce 610 barrels of benzene and up to 1,100 bar- 
rels of toluene daily was placed in operation at the company Tulsa 
refinery during 1960—its first entry into the petrochemical field. 

Mid-Continent Pipeline Co. completed a 100-mile crude oil gather- 
ing pipeline in northwest Oklahoma early in the year. About 100 oil 
leases in Alfalfa and Grant Counties were served by the line. 

Mid-America Pipeline Co. completed its LP gas pipeline from 
Hobbs, N. Mex., through the Oklahoma Panhandle, to the Conway 
storage facility near McPherson, Kans., as part of a system extendin 
into Minnesota and Wisconsin. The entire system was controlled 
from Tulsa. 

At Ponca City, Continental Oil Co. began operating a $1 million 
p plant to produce over 20 million gallons of cyclo- 

exane annually. The company also announced plans for a $2.2 mil- 
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lion expansion of its Ponca City research and development facilities 
to be completed by early 1962. 

Two wells of British American Oil Producing Co. in southern 
Oklahoma were reported to hold world records for the deepest, suc- 
cessful, hydraulic-fracturing treatment. In the Knox-Bromide field 
of Grady County the company's No. 1 Baker was treated in the 
Second and Third Bromide sands at a depth of 15,758 feet. In the 
Stephens County sector of the Knox-Bromide field, the company’s 
No. 1 Brickel was treated in the same formation at a depth of 15,824 
feet. 

Dewey Portland Cement Co., division of American-Marietta Corp., 
continued construction of its $12 million plant near Tulsa. At Pryor, 
Oklahoma Cement Co. put its $8 million plant onstream and made its 
first shipment in July—about 14 months after start of construction. 
The company had purchased the assets of the defunct Ozark Portland 
Cement Co., which in 1956 was erecting a plant at Locust Grove. 
(See Minerals Yearbook, 1956, Volume IIT, p. 912.) 

At Muskogee, an addition to the plant of Corning Glass Works 
raised the plant capacity about 50 percent. 

The US. Army Corps of Engineers, Tulsa District, had three 
multimillion dollar public works projects in pro the Eufaula 
dam on the South Canadian River between Haskell and McIntosh 
Counties, the Oologah dam on the Verdigris River in rs County, 
and the Keystone dam on the Arkansas River in Tulsa County. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


Oklahoma continued as an important producer of natural gas and 
crude petroleum and furnished a major supply of refined petroleum 
products in 1960. A substantial quantity of low-ash bituminous coal 
was produced. 

Coal.—Output. of coal declined 11 ane partly because of the 
closing of the Lone Star Coal Co. Pittsburg County facilities in 
August. Twenty-two operators mined coal in nine counties. Has- 
kell, Rogers, and Sequoyah Counties each reported output exceeding 
$1 million in value. Of the 1.3 million short tons produced, 13 opera- 
tors supplied 82 percent from 15 strip mines, and 10 operators sup- 
plied the remainder from 11 underground mines. 

Helium.—The new helium plant operated by the Federal Bureau of 
Mines at Keyes extracted 293.6 million cubic feet of helium from 
natural gas. Shipments totaled 289.1 million cubic feet valued at 
$4,690,833. 

Natural Gas.—Oklahoma ranked third in marketed output of nat- 
ural gas. Production was reported from 65 counties, of which Texas, 
Garvin, Beaver, Harper, and Grady Counties led, in that order. 
Searching for more reserves, the industry completed 434 gas wells of 
4,802 wells of all types drilled, according to The Oil and Gas Journal. 
Exploratory drilling alone resulted in 65 gas discoveries from 700 
exploratory tests. Interest in the Anadarko and Arkoma basins con- 
tinued to run high throughout the year. In the Anadarko basin 
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ira area), Kingfisher County was the Nation's busiest single 
rilling locality. Nearly 80 locations were being drilled in the oil 
and gas boom area where the success ratio of test wells was in the 
90-percent range. Prolific, multizone completions highlighted the 
rapid development of Mississippian and Pennsylvanian reservoirs. 
The southeast Oklahoma Arkoma basin was emerging as a big new 
source of natural gas, and 1960 exploration set the stage for important 
developments in 1961. Opening of a new gas pool was reported early 
in 1960 in Dewey County; in Grady County, a new producing zone for 
the Southeast Harness pool was indicated. 


TABLE 3.—Coal production 
(Thousand short tons and thousand dollars) 


TABLE 4.—Marketed production of natural gas! 


Year Million Value Year Million Value 
cubic feet | (thousands) cubic feet | (thousands) 
1951-55 (averape)......... 584, 815 $37, 704 || 1958...................... 696, 504 $:0, 347 
1056 usa 678, 603 51, 285 10505 estas. uwcAsw e E dd 811, 508 81, 151 


1957 E T 719, 794 59, 743 || 1960.....--.-...------.--- 824, 266 98, 088 


! Comprises gas either sold or consumed by producers, including losses in transmission, amounts added 
to storage, and increases in gas pipelines. 


The natural gas industry had six gas-storage fields in six Oklahoma 
counties as reported by The Oil and Gas Journal. The underground 
storage facilities had a total capacity of 99.9 billion cubic feet of work- 
Ln volume (above minimum working pressure) and 83.5 billion 
cubic feet of cushion-gas volume (below minimum working pressure). 
The available storage capacity permitted continuous Production and 
conservation of casing-head gas from oil wells during low demand 
periods for gas. 


TABLE 5.—Estimated proved recoverable reserves of crude oil, natural gas liquids, 
and natural gas 


Changes in | Proved re- 


proved re- serves, 
Proved re- | serves, due| Dec. 31, | Changes 
Product serves, to exten- 1960 from 1959, 
Dec. 31, sions and |(production| percent 
1959 new dis- was 


coveries in | deducted) 
1960 


Crude oil cui hee tee eeckese thousand barrels..| 1, 864, 749 115,405 | 1,790, 500 —4 


Natural gas liquids 1............... l.c ccc cL... do.... 307, 569 —773 338, 313 —8 
Natural 4800.0 cence danzar as million cubic feet..| 16,651, 292 | 1,640,802 | 17, 311, 402 +4 


1 Includes condensate, natural gasoline, and LP gases. 


Source: American Gas Association, American Petroleum Institute, and Canadian Petroleum Association, 
Proved Reserves of Crude Oil, Natural Gas Liquids and Natural Gas: Vol. 15, Dec. 31, 1960, pp. 11, 12, 21. 
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Natural Gas Liquids.—Output of natural gas liquids, recovered by 68 
natural gasoline plants and 4 cycling plants, reached a new record of 
1,294 million gallons and represented an increase of 15 percent above 
the 1959 figure. Of the 68 natural gas processing plants reported in 
1960, 2 were sold (1 was being dismantled), 3 were shut down, and 3 
plants were dismantled. The increased output, mostly in LP gases 
n and butane), was due to increased processing of commercial 
gas from the pue gasfields in the Panhandle area and separa- 
tion of more LP gases from plant liquids to meet the rising demand. 
Natural gasoline and cycle products supplied 41 percent of the quantity 
and 51 percent of the value; LP gases furnished the balance. Use of 
LP gases for domestic heating fuels and for production of petrochemi- 
cals, particularly polyethylene, continued to grow. 

Underground storage capacity for LP gases at four sites totaled 
333,000 barrels. The sites comprised two salt layers in Beaver and 
Beckham Counties, abandoned oil wells in Pontotoc County, and a 
shale mine shaft in Seminole County. A fifth site, in limestone, was 
under construction near Ponca City, Kay County, for Continental 
Oil Co. This facility, when completed in April 1961, will increase 
the total storage capacity 300,000 barrels. 


TABLE 6.—Natural gas liquids production 
(Thousand gallons and thousand dollars) 


Natural gasoline and 
cycle products 


Year 
Quantity Value Quantity Value 
1951-55 (average).............. 443, 978 $13, 843 863, 122 $41, 468 
050. accensi rA mte cd 489, 963 23, 427 1, 069, 064 49, 970 
1957 octet eet ote bea 460, 644 21, 824 1, 047. 784 47, 153 
AA A at ce 440, 798 25. 822 1, 097, 912 51. 851 
pli RP 448, 353 27.070 1, 124, 222 55, 513 
A A milena 531, 995 32, 409 1, 204, 253 65, 483 


Petroleum.—Oklahoma remained the fourth largest petroleum pro- 
ducing State. The Oklahoma Corporation Commission, under the 
Interstate Oil Compact, placed the allowable output for January at 
540,000 barrels per day, which was based upon a 20-barrel daily rate 
p wel. In February, the allowable was increased to about 560,000 

arrels per day—an average-basic-per-well rate of 22 barrels daily. 
Then, in March, the allowable was cut to about. 532,000 barrels, to 
maintain a balance between output and demand and to reduce the 
growing inventory of Oklahoma crude oil. Thereafter, a steady de- 
cline occurred until July when an estimated allowable of 488,000 
barrels per day was set. This average basic well rate of 12 barrels 
daily on allocated pools—lowest in Oklahoma history—remained in 
effect until October when the allowable was raised to 506,000 barrels 

er day, based upon basic well rate of 15 barrels daily. The Novem- 
bor rate was unchanged from October. In December the crude allow- 
able was raised to 515,000 barrels per day for a basic well rate of 17 
barrels per day. 

Petroleum rom 83,594 wells was reported from 64 counties, of which 
Osage, Stephens, Carter, Garvin, and Creek Counties led as producers 
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in order named. Of the State output, 47 percent was from nonallo- 
cated fields, which included secondary-recovery projects and stripper 
fields. 


TABLE 7.—Crude petroleum production 
(Thousand barrels and thousand dollars) 


Y ear Quantity Value Year Quantity Value 
1951-55 (average)......... 193, 708 $519. 410 |} 1958.2... 02 eee 200. 699 $594, 069 
105055 au eure EE ac 215, 862 600. 098 ¡CEA sue see Sed 198, 090 578, 423 
lU I A O 214, 661 650, 423 || 1060 1... 2L. lll. ll. 192, 288 501, 481 


! Preliminary figures. 


TABLE 8.—Crude petroleum production, indicated demand and stocks, in 1960, 
by months 


(Thousand barrels) 


Stocks Stocks 
Produc- |Indicated | originat- Produc- |Indicated| originat- 
Month tion demand | ingin Month tion demand | ingin 
Okla- Okla- 
homa homa 
January........... 17, 340 17, 282 18, 471 || September. ........ 15, 023 16, 405 16, 082 
February.......... 16, 159 16, 196 18, 434 October............ 16, 013 15, 500 16, 595 
March............. 16, 692 15, 689 19, 437 November......... 15, 801 15. 491 16, 805 
ADO La 15, 923 16, 148 19, 212 December. ......-- 16, 239 16, 138 17, 006 
¡ESA 16, 233 14,715 20, 730 M%— MM» ————————— 
JUE aso lato 15, 367 16, 418 19, 679 Total: 
TUI a 15, 652 16, 515 18, 816 1960 !....| 192, 288 193, 695 |.......... 
August............ 15, 841 17, 198 17, 459 1959...... 195, 090 197, 085 |.......... 


1 Preliminary figures. 


The Interstate Oil Compact Commission reported that on January 
1, 1960, Oklahoma had 68,836 stripper wells which produced over 91 
million barrels of oil in 1959. 11 reserves of these totaled 1,242 
billion barrels, or 69 percent of the overall proved oil reserve in Okla- 
homa as of January 1. 

The average price per barrel of Oklahoma crude petroleum at the 
wellhead was $2.92, unchanged from 1959. 

Again, Oklahoma ranked third in test-well drilling with 700 test 
wells (148 oil productive and 65 gas productive) compared with 827 
in 1959. Test-well drilling totaled 3,592,838 feet—each well averaged 
5,133 feet, compared with 4,953 feet in 1959. The 4,102 field-develop- 
ment wells drilled totaled 13,838,691 feet, or an average of 3,374 feet 
per well compared with an average of 3,574 feet in 1959. 

Although major interest in drilling was directed to field wells, 
several counties continued to attract attention for exploratory drill- 
ing. In the south-central section, Cleveland and MeClain Coun- 
ties, 58 exploratory tests yielded 20 oil wells; in the northeastern sec- 
tion, Osage and Kay Counties, 85 exploratory tests quee 13 oil 
wells and 3 gas wells; in the central section, Lincoln and King- 
fisher Counties, 58 exploratory tests yielded 22 oil wells and 8 gas 
wells; and west of the Arbuckle Mountains, Stephens County, 
31 exploratory tests yielded 6 oil wells and 2 gas wells. 


615629— 61—— 52 
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TABLE 9.—Crude petroleum production by feids' 
(Uum urreis 
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TABLE 10.—0il and gas wells drilled in 1960, by counties—Continued 


Proved field wells Exploratory wells 
County A Total 


Oil Gas |Service| Dry Oil Gas Dry 


| o | | ES | NS el 


DOW OY 26252552 CUIRE 3 r M ES 4 2 PA 7 19 
ENS 2 da LL 4 12 |... R 3 3 4 32 
Garñeld..cosocuccio raras riaas IR RN 3 20 6 1 5 53 
E A eee ck 49 3 1 21 B AN 8 85 
A A OS 5 y A AA y O 2 9 
Grant ent ec So ee ale ene 47 9 1 12 Docs Se oe 4 77 
[34:7 O AAA A A AS Y A A 8 9 
Huron A A aa AS PARA AAA A A RA 1 1 
H 3 EEEE PEE e ERES 16 aS IA 15 2 1 9 78 
E A E AN Y A M Mr 3 2 9 
HUüghés. occus aede ecd 16 5 7 15 2 1 6 52 
JACKSON A A AA PA A ODE E E eee ees 1 1 
Jefferson.... ........................ 21 1 4 9 d emcees 19 56 
Johnston- d vro douce Pee AA A ecl usas contend A au eue 1 1 
A E A lee ea 82 4 3 27 3 3 26 148 
Kingfisher.. ........................ 85 IH ques 4 18 3 5 126 
A A A 11 D A | v A AA 18 48 
Latimer A AAA EE E MA A ÓN 2 dome 2 
DIN CO Wess ee So sd 24 13 8 36 4 5 23 113 
O ease sa oe | 6 8 1 5 1 3 9 33 
pP: Ce ERR Ia Locust 10 a mut 8 b 
MAjJOP- ue bee IA 16 Bcc 7 4 2 3 38 
Marshall............................ 18 2 1 14]. A E 3 38 
E A NA A PA A A AAA IDEEN MO a 1 1 
McClain... - tp feces cee ents 89 (M A 13 10 |... 12 129 
E BR A E ES, A AA A E 6 6 
TN A A E Y ES 3 7 18 
o AAA 6 PA 1 3 » M ec 8 19 
Muskogee. .......................... 41 1 5 14 ¡Y AA 3 65 
AAA A ee Siro 40 8:151. 17 3 1 9 76 
NOWBIS... AAA 36 5 10 30 E A AA ME 81 
Okfuskee............................ 79 12 5 43 4 1 12 156 
Oklahoma........................... 12 > dis 9 Ban 4 33 
Okmulgee........................... 86 8 Y 34 1 | Here 167 
o MEM A ete ee 151 2 86 87 10/1... 43 379 
Pawnee...................-......-.- 16 1 9 16 AA A 3 44 
Påyhe A A 16 1 5 10 | A 6 39 
ID ---.-- 000-0000000 LI — 2izz-2o ad .. 1 9 15 
Pontotoc. AA 34 4 14 v. A EA 8 88 
Pottawatomie ...................... 39 1 2 13 1 liecinios 11 73 
ri AAA A AAA AAA A AA O PAE 2 2 
za e IIA A A [ALE A A PE A esac 2 2 
Rogers. A EA 42 |.......- 29 yA e AO PON DEN 92 
BSeminole........................... 116 8 8 57 2- p rohs 9 200 
BOQUOYAD AAA A ELSE | AA A XEM A 2 
Stephens. coco 88 6 2 35 6 2 2 182 
sn AAA AS, 33 25 1 26 2 5 8 100 
TUMAN- eo cousacsioren a dese 9 f.a 1 Y A PEERS 6 24 
A MCCC S 110 4 50 ION A AA 210 
Wagoner.......... cc 5 2 2 E A AA AA 22 
Washington .....................-.-. 250 7 118 al EA AS MO 412 
Waoshlta. AA ae es A W ce aes 1 » aj A E 
W [ul me RE 3 6 1 4 11 28 
E O eee Bo} AA 5 1 1 6 21 
Total: 
AMA MEL DER ! 2, 208 369 540 985 1 148 65 487 4, 802 
W050 cris 12, 666 319 112 1, 435 1117 73 637 §, 359 


1 Includes distillate wells, 
Source: Oil and Gas Journal, vol. 59, No. 5, Jan. 30, 1961, pp. 164-165, 


Oklahoma had 15 refineries with a total daily capacity of 401,680 
barrels of crude oil and 151,375 barrels of cracked gasoline. In 1960 
the refineries processed 68 percent of the State production. Crude 
oil runs to stills, compared with total receipts, intrastate receipts, and 
he tly stocks at Oklahoma refineries, in thousand barrels, were as 
follows: 
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Year Runs to Total Intrastate Stocks 
stills receipts receipts Dec. 31 
1959 M Rp IK MR | 134, 577 134, 799 93, 747 2, 7% 
Ld E A PR | 131,042 130, 820 93,073 2 2x 
NONMETALS 


Nonmetals output was valued at 839.4 million, a new record and ex- 
ceeding the previous record high established in 1959 by $2.3 million. 
The gain was attributed entirely to increases in production of stone 
and sand and gravel. 

Asphalt (Native).—Output of native rock asphalt for road surfacing. 
reported from Murray County, dropped 87 percent below the 1959 
production. 

Cement.—Cement production decreased 20 percent from 1959. Ship- 
ments of cement into the State decreased 13 percent. Plants at Ada, 
Pontotoc County; Dewey, Washington County; and Pryor, Mayes 
County were active during the year. The newest cement producer, 
Oklahoma Cement Co., made the first shipment from its $8 million 
plant at Pryor in July, about 14 months after construction started. 
The limestone reserve at the plant site was sufficient to supply the 
plant for over 200 vears at the 1960 rate of production. The Prvor 
plant had a reported annual capacity of 1.25 million barrels, Con- 
struction continued throughout 1960 on the new Dewey Portland 
Cement Co. $12 million plant east of Tulsa. 


TABLE 11.—Destination of shipments of portland cement to Oklahoma from mills 


Change, percent 


Oklahoma 
Year (thousand 
barrels) In Okla- | In United 
homa States 

1951255 (A Verano lara necia acu eerste 4. MO [2zzleesee£eelisesios€sevee 
s A xD EE 4, 814 +1 +6 
| TAS Boise Be ER AE A S NOE Ae RUM 4, 886 +1 —6 
ILIO nete TEES EE NIMMT ue oo aha Ge Roa tee 5, 131 +5 +6 
E EAE ors A A A IO A ead 5,374 +5 +9 
1e A A E ALD ed AN 4, 669 —13 —; 


Clays.—Clay was produced primarily for manufacturing brick and 
tile and, to a lesser extent, for portland cement and lightweight ex- 
panded-clay products. Brick and tile were made in Creek, Custer, 
Garfield, Greer, Lincoln, Oklahoma, Pittsburg, Pontotoc, Seminole, 
and Tulsa Counties; lightweight aggregate was made in Oklahoma 
and Rogers Counties. Pottery was manufactured in Creek County. 
Bentonite, produced in Dewey County, was used for filtering and as 
an absorbent. 

Gem Stones.—A small quantity of gem stones, essentially crystalline 
specimens of quartz, barite, calcite, and marcasite, from Cleveland, 
Ottawa, Pontotoc, and McCurtain Counties, was collected by in- 
dividuals. 
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TABLE 12.—Clays sold or used by producers * 


(Thousand short tons and thousand dollars) 


Year Quantity Value 
1951-55 (avernge,......... 565 $57 
¡A lla di 705 970 


1 Excludes bentonite, 


Gypsum.—Output of gypsum was 13 percent below that of 1959 
because of decreased construction. Most of the crude gypsum was 
produced in Blaine County, where United States Gypsum Co. operated 
quarries and a plant at Southard to manufacture wallboard and plas- 
ter products. Gypsum also was produced in Caddo and Washita 
Counties. 

Lime.—Lime, produced by St. Clair Lime Co. in Sequoyah County, 
declined 21 percent from 1959. It was used mostly by chemical plants 
at Pryor and by municipal water plants. 

Pumice.—An increase in the output of pumice from Beaver County 
was noted. Principal use was for abrasive-type cleaners. 

Salt.—Salt was produced in 1960 in Woods County from surface 
incrustations on the Big Salt Plain of the Cimarron River, and in 
Harmon County, by solar evaporation of brine from springs. Stock 
food and recharging of water softeners were the major uses. Minor 
uses included herbicides and salinity control of oil-well drilling fluid. 

Sand and Gravel.—Sand and gravel was produced in 55 counties; 
Johnston, Tulsa, Pontotoc, Oklahoma, Kay, Pushmataha, and Murray 
Counties supplied over half the total value. 


TABLE 13.—8and and gravel sold or used by producers 
(Thousand short tons and thousand dollars) 


Commercial Government-and- Total sand and gravel 
contractor 


Quantity Value Quantity Value Quantity Value 


—— en | ——————— | ——————— 


1951-55 (average).............- 


2, 876 $2. 868 1, 860 $341 4,736 $3, 7 
T050: costo ere ot Geese eles 3, 417 3, 8:56 2,530 957 5, 917 4, 513 
A ee 3, 297 3, 608 1, 663 899 4, 960 4, 507 
IUBN O a eee 4, 245 4, 417 2, 947 1, 442 7, 242 5, 559 
E A eee eee ae 4, 376 4, 988 1, 626 939 6, 002 5, 927 
DUO ssaloccorccaressde ta 4, 823 6, 514 1, 601 024 6, 424 7, 468 


Most of the sand and gravel produced was used as concrete aggre- 
gate. Next in importance in terms of tonnage and value, was high- 
purity glass sand produced at two plants in Johnston and Pontotoc 
Counties, in the Arbuckle Mountain district. A small quantity of 
high-purity sand was used as foundry sand, in making sodium silicate, 
and in pottery and tile. 

Stone.—Tulsa, Comanche, Murray, and Ottawa Counties supplied 
over half the 14.1 million tons of stone produced in 36 counties. 
Twenty producers at 30 quarries and the State highway department 
reported output of crushed limestone. The material was used prin- 
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cipally for cement, concrete aggregate, and road construction. 
Smaller quantities were used for agricultural limestone and the manu- 


facture of glass. = 

C hak Chak. tabulated with miscellaneous stone, is the coarse tailing 
from milling lead and zinc ores. The material is mainly chert (micro- 
crystalline silica) with small quantities of limestone, sphalerite, 
galena, marcasite, and pyrite. Railroad ballast, concrete aggregate, 
and road surfacing consumed most of the chat sold during the year. 
Operators in Ottawa County reported 18 percent more tonnage than 
in 1959. 


TABLE 14.—8tone sold or used by producers, by kinds 
(Thousand short tons and thousand dollars) 


Limestone Bandstone Other stone Total 


Value 


3 8, 626 | ! $10, 603 153 $227 | 1,763 | $1,061 10,547 | $12, 417 
310,238 | 112,041 306 373 | 1,467 | 1,093 12,016 14. 054 
9, 383 10, 833 275 264 | 1,105 566 10, 794 12, 2312 
11, 242 13, 455 222 241 | 1,214 564 14, 990 


12, 683 
11, 995 13, 852 784 870 | 1,270 756 | 314,054 


1 Crushed granite included with “Other stone.” 
2 Dimension limestone included with ‘‘Other stone.” 
3 Excludes crushed cranite. 


Granite.—The dimension-granite industry was centered in the Wich- 
ita Mountains in the southwest part of the State, where four producers 
operated five quarries in Greer and Kiowa Counties. 

Production came from Precambrian granites, which are predom- 
inantly pink and red. Dimension granite was used mostly for monu- 
mental stone and to some extent for exterior trim. Most of the 
stone was finished in plants in the Wichita Mountains, although some 
was shipped as rough rock to other States. 

Limestone and Dolomite.—Limestone and dolomite were quarried in 
26 counties; the greatest output came from Tulsa, Comanche, and 
Murray Counties. 

Chemical-grade limestone quarried at Marble City, Sequoyah 
County, was used for limemaking, for use as a flux in glass manufac- 
turing, and in fertilizers and mineral food. Nearly 2,400 short tons 
of dimension limestone was quarried for building stone in Pontotoc, 
Johnston, Caddo, and Jackson Counties. Limestone for portland ce- 
ment was quarried in Washington, Pontotoc, and Mayes Counties. 

Dolomite was produced in Johnston County for use as flux in glass- 
making and for soil conditioning. 

Sandstone.—Dimension sandstone was quarried in Pushmataha and 
Okmulgee Counties for use as building and veneer stone. The stone 
was cut in slabs 114 to 6 inches thick from shallow, open-face quarries. 
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Tripoli.—Output of tripoli in eastern Ottawa County increased 12 
paren! over that of 1959. The crude material was shipped to Seneca, 
{o., processed by the American Tripoli Division of the Carhorundum 
Co., and sold primarily for buffing compounds and in minor quantities 
for foundry use. 
Vermiculite.—Zonolite Co. exfoliated vermiculite in Oklahoma 
County from ores mined in Montana and South Carolina. The prod- 
uct was used mainly in concrete and plaster. 


METALS 


Output of metals increased over 1959, halting the decline in lead 
and zinc production. 

Lead.—Most mines in Ottawa County remained closed throughout 
1960 due to a depressed market; however, the 936 short tons of re- 
coverable lead mined in the county was 56 percent more than in 1959. 

The price of lead, New York, at the beginning of the year was 12 
cents per pound; it remained unchanged until December 13, when 
it fell to 11 cents. 

Zinc.—Output of recoverable zinc in Ottawa County was 2,332 short 
tons, more than double that of 1959. Percentage of metal recovery 
from the ore was considerably higher as mining was more selective. 
Again, most mines remained closed. At the beginning of the year, 
the price of zinc metal was 12.5 cents per pound, East St. Louis, but 
effective January 8 the price ihereased to 13 cents. It remained un- 
changed until December 13, then dropped to 12.5 cents and, on Decem- 
ber 19 to 12 cents per pound for the balance of the year. 


TABLE 15.—Mine production of lead and zinc, in terms of concentrate and 
recoverable metals’ 


Recoverable metal content 3 


Lead concentrate Zine concentrate 

(galens) (sphalerite) 
Lead 
Year 


Value 


ed ed ey ee AA | — P Á— 


Wo dl 12, 350 3, 878 
Id T rie pcia 7, 183 2, 054 
1958... sassaresi eR 8, 692 
1959... i ses aces 601 138 
W060 e — 936 219 
Total, 1891- 
1960. ........ 162, 834 |9, 738, 365 | 482,610 |1, 284, 688 | 194, 411 |5, 134, 496 772, 582 


! Based on Oklahoma ore (dirt) and old tailing treated at mills during calendar year indicated. 

2 In calculating metal content of the ores from assays, allowance made for smelting losses of both lead and 
zinc. In comparing values of concentrate (ore) and metal, it should be borne in mind that value given for 
concentrate is that actually received by producer, whereas value of lead and zinc is calculated from average 
price for all grades. 


S16 MCNEEALS YEAEBOOK. 1960 


TABLE 16.—Teror ef leaó-rinc ore med and comcentrates produced * 


LI 
Ig EU pa 1*9 i le 
z= A 
7 -— s | 
quem. e me o ras oe £ set et FS 15. 365 19, 76 
IS SIA AS E eee Era ee ee E 
f y "ode cO UL A A A HERPES RARA ed tas .... 412 x^ 
x 24 o: 
OMIM LL! MEHR SES MEER RUE ty ele ane RET POR CRM ew mra! 
Kor x cS c TR IN ean hn eho at toes gland oh yer vit. 2 A | 271 
a eM A A BC ES NS LER oe MEUM PP | 6 44 16. 
Pt MCCC A ee EN e NN Ope Da NI vd b^ MR 2 13 17 
Z.d A AIN - S MN 3 3 fox 
Abt. e E eor p cto m eate RU LL Ln A > $1.07 64$ 98 
LR T Dm Ec Gy p Cana don eal Sea Seo cv pq ER eee > se 14 Ss. 36 
AVES Pe TEE Dev or: 
E O ape eC en eno TA oy ias gen tes he ee al et er AS $: «3 $114 19 
Brust BETIE IPSNM A a a ee AA Le ot i AA 66. 7l : 74 3 


1 ]e-d-mÉeec4eeenttataee fm secre ted Sime: er loded, 
2 Fig res tenteseLt Cotta, OLLI of cade ore (tut as recovered in concentrate, Data on tailing losses 
DOL abal’ y, 


TABLE 17.—Mine production of lead and zinc in 1960, by months, in terms of 
recoverable metals 


(=bont tons) 
Month | Lead Zine Month Lead | Zinc 

| 66 | 215 

| 57 2 

T 147 

E uot E A eer | 55 JAR More me 71 247 
sm P MERO | 110 wm) ' Decemfer.........-.--------- 73 147 

E A et, cement cr 1601 219 || fore : 
JU Siero E EEA Y 241 f Tota AC 935 2.32 


Custom Mills and Smelters.—Three horizontal-retort zinc plants were 
Me throughout 1960: American Metal Climax, Inc., at Blackwell, 
ay County; National Zinc Co. at Bartlesville, Washington County; 
and The Eagle-Picher Co. at Henryetta, Okmulgee County. Ores and 
concentrates of domestic and foreign origin were treated at these 
smelters. Federated Metals Division of the American Smelting and 
CAE Co. operated a secondary zinc plant in Sand Springs, Tulsa 
ounty. 

American Zinc, Lead & Smelting Co. announced plans to recondi- 
tion and reopen by March 1961 its Barbara J. mill near Cardin. The 
mill has been closed for 3 years because of depressed zinc prices. Soon 
thereafter, The Eagle-Picher Co. announced plans to reopen its Cen- 
tral Mill north of Commerce sometime in March 1961; the mill had 
been closed since mid-1958. 

National Zinc Co. recovered sulfuric acid as a byproduct from 
ee zinc ores processed at its plant in Bartlesville, Washington 
'ounty. 
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TABLE 18.—Quoted prices on 60 percent zinc concentrate and 80 percent lead 
concentrate at Joplin, Mo., in 1960 


Zinc concentrate Lead concentrate 
Effective date Price per Effective date Price per 
short ton short ton 
Jan. I-Ian. Ti ese ee $76.00 || Jan. 1- Nov. 9. ....... .........-......- $141. 72 
Jan. 8-Dec. 12......................... 80.00 || Nov. 10-Dec. 21...................--.- 139. 56 
Dec. 13-Dec. 18.......................- 76.00 || Dec. 22- Dec. 31....................... 125. 16 
Dec. 19-1)»ec. 31.......................- 72. 00 


Source: E&MJ Metal & Mineral Markets. 


TRI-STATE DISTRICT 


Depressed lead-zinc markets, which led to a general shutdown in 
mid-1958 of all major mining operations in the Tri-State District, 
continued in 1960. However, the quantites of lead and zinc concen- 
trates recovered were up 93 percent and 119 percent, respectively, over 
the 1959 figures. Oklahoma produced 54 percent of the district's lead 
concentrate and 53 percent of its zinc concentrate, and Kansas pro- 
duced 46 percent of the district's lead concentrate and 47 percent of 
the zinc concentrate. No output was reported from southwest 
Missouri in 1960. 


MILLION SHORT TONS 


O 
1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 1960 


FIGURE 1.—Quantity of crude ore (rock) milled in the Tri-State 
District, 1910-60. 
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Three smelting companies maintained ore buyers in the Tri-State 
District. All production was purchased f.o.b. mill by the brokers: 
no metal concentrates were stockpiled at the mines. "Deliveries of 
mined ore were so small that the mills were operated only part time. 


das PER TON 


BEARER? 


iste 1915 1920 1925 1930 1935 1945 1950 1955 1960 
FIGURE 2.—Metal recovered per ton of crude ore (rock) milled in the 
Tri-State District, 1910-60. 


TABLE 19.—Mine production of lead and zinc concentrates in the Tri-State Dis- 
trict, in terms of concentrate and recoverable metals 


Lead con- Zinc con- Recoverable metal content 
centrate centrate 
(galena) (sphulerite) 


Short Value 
tons (thou- 


a | ee | ee | eee | ee 


1056 


———MM—MM | ef ———— | | | L———— —- 
[——— e | ———M | el ILAAM—————— | eaa 


ii ii a rcl eee eee fm meee ec ee fewer ewe ele ww ee wee AAA 


ee e | eee | eee | eee A fe 
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DOLLARS PER TON 


== " T — 


T Tapa 
pp Midlands 
==] | 


o 
1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 1960 


FIGURE 3.—Average prices received by sellers per tons of concentrate in the 
Tri-State District, 1910—60. 


TABLE 20.—Tenor of lead and zinc ore milled and concentrate produced in the 
Tri-State District 


Product 1956 1957 1958 1959 ! 1960 ! 


FP oe. 


Total material milled: Crude ore....short tons..| 3,584,902 | 1,836,942 | 611, 556 31, 750 51, 972 
Recovity of concentrate and metal from material 
m : 


(67.5 o T: slide idad percent 0. 80 1.15 2. 58 1.85 
Sphalerite................-.---.-.----- do... 3.01 3.11 2. 94 6.71 7.79 
0 C IOS do.... .57 62 . 82 2.05 1.18 
TADO E ee a a as do.... 1. 60 1. 68 1.58 3. 54 4.13 
Average lead content of galena concentrate.do.... 72. 69 73. 46 72.35 81. 17 64. 86 

Average zinc content of sphalerite concentrate 
percent. 58. 87 60. 16 59. 76 58. 54 58. 88 

Average value per ton of concentrate: 

alona os AA Se A $194. 72 $183.80 | $132.20 | $154.95 $113. 62 
Bphalerlle. omic oca 86. 44 80. 70 60. 74 73. 49 78. 40 


1 Lead-zinc concentrates from accumulated slimes excluded. 
2 Figures represent metal content of the crude ore (dirt) as recovered in concentrate. 


REVIEW BY COUNTIES 


Output of metals, nonmetals, and mineral fuels was reported from 
76 of 77 counties. 

Alfalfa. Petroleum and natural were produced. Construction 
sand and gravel was produced by Earl Kirkpatrick, and paving sand 
was produced by the State highway department. 
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TABLE 9.—Crude petroleum production by fields * 


(Thousand barrels) 

Field 1956 1957 1958 1959 1960 2 
¿A A 1, 638 1, 608 1, 590 1, 676 1,525 
A ex oe cree st cece Ed 745 707 625 606 697 
Bradley ono 3, 169 3, 053 2, 741 2, 898 2, 631 
Burbank <a a 18, 519 14, 280 14, 548 14, 463 15, 676 
Cache Creek AA quoc eR eR RTRS 661 721 827 910 1,041 

I. ocn xe ec FSE iacere ius 4, 372 4, 061 4, 405 4222 3. 836 
Cumberland............................... 1, 944 1, 812 1, 474 1, 407 1,219 
AA EE E E SAE EAT 2, 549 2, 650 2, 702 2, 585 2,515 
Davenport.. .-..-------------------------20 1, 338 1, 289 959 855 613 
DIIWOIUD casual aceon ae 921 677 517 453 (8) 
cae ee oe ee eee 3, 056 2, 798 2, 421 2, 241 1,798 
¡No AA A kas 5,320 4,078 2, 806 2, 113 1, 741 
A A LL DLL 3, 566 3, 886 3, 188 3, 863 3, 470 
Fitts AA A A A 785 723 800 910 950 
o A O A 862 849 826 876 761 
Glenn Pool! IA yess cde RET ESSET 1, 901 2, 259 2,773 3, 164 200 
Golden Tredd. ............................ 20, 204 17, 245 13, 106 10, 627 11,071 
AN A A teehee 2, 347 2, 260 2, 331 2, 256 1 
Heèëwitt oo oe sent eset es rt ES 3, 495 3, 240 084 2, 977 2, 933 
Holdenville-East....-...---------.---.---- 1,117 628 476 412 (8) 
Hoover-Northwest........................ 2, 063 1, 863 2, 417 2, 039 ], 329 
OX. O reos 1, 291 1, 232 1, 045 941 2, 206 
loce es LC EE C A eee 1, 606 1, 542 1,372 1, 290 1,309 
E A ee Seb oe 951 817 743 749 710 
MO0rd- A nese wein tech c ese 3, 250 2, 553 1, 527 1,275 
Naval Reserve.....-...-----.-----.-----.-- 1, 102 1, 409 1, 498 1, 667 2, 353 
Oklahoma City...........................- 3, 743 3, 482 3, 290 3,050 2 851 
A E caked 1,752 1,573 1,341 1,101 967 
Payson-East.....------- -22-42-2000 467 (3) 423 893 
fg WOOQ A sce ed 484 (3) (3) (3) (3) 
Seminole 
A A oooh ek rece ceed 685 655 619 665 905 
Little RiVver.......----------------0--- 571 478 430 390 353 
8t. LOUIS oae ooo et ae eles 1, 486 1, 443 1, 410 1, 379 1, 422 
Seminole. .-... 0200-0-0- eos tee 827 912 876 797 696 
Sho-Vel-Tum..........-.-.-...------------ 29, 717 29, 008 25, 823 25, 175 24.227 
West Edmond............................. 1, 045 1, 292 1,153 1,013 1, 407 
bao APO vec cet seeks oes 378 3 (3) (3) 
Yale-QUu8ay.. occur ci pas 1, 322 1,765 1, 927 1,700 1,254 
Other fields 4.2.22. 222. 91, 638 04, 649 92, 003 94, 670 90, 260 
Tõtal A 215, 862 214, 661 200, 699 198, 080 192, 288 
! Based on Oil and Gas Journal data adjusted to Bureau of Mines total. 
3 Preliminary figures. 
3 Included with ‘Other flelds." 
* Bureau of Mines figures. 
TABLE 10.—0il and gas wells drilled in 1960, by counties 
Proved fleld wells Exploratory wells 
County "TETTE mM a e O Total 


Alli. o aes c ey eS 17 Oh eer: 6 E desee: 9 39 
Pd A ec Soke encase A PA NISUS 2 l- A AA 7 9 
Beaver © oor NO oa 68 Q9 |........ 58 7 8 9 249 
Beckham... 22. 2.5. occ ce ojeada 4 4 1 I'bhlllzsez 2 2 14 
A A AA dol A A ARA PA 3 6 
a A A AA MA AAA A, E oe Ne 4 5 
¡A A 3 oe Fee ee AA AS 10 f... 2 8 70 
La AA E A AA eec 1 1 1 4 
CFFE. dcs eaa a Lk 182 2 1 32 180 |. ass 11 238 
A O A ias acd O A AO REA 2 2 
A A A cc fees 3 8 |.......- NN NP, PE 2 22 
Cleveland anunciado necia patas 23 Ar EA 9 10 |........ 26 77 
COSE. ore es Ge tee Vedere I posi 1 1 2 1 2 8 
Coniunelie... acc ul el Ilem 9 Y dgíonnes I3 AA 1 8 32 
COITU AA re cee A SD 3 B AA AA 5 21 
Creek AMO A A ud 105 6 103 30 2. A 5 251 
O AAA A A e AAA ES AA AA 1 3 
Del W are. es ee ea te A A A A A A AA 1 1 


See footnotes at end of table. 
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TABLE 10.—0il and gas wells drilled in 1960, by counties—Continued 


Proved field wells Exploratory wells 
County Total 


Gas |Service| Dry Oil Gas Dry 


es AAA c] ? ie 4 2 REI 7 19 
A A “AA Wall - e R 3 3 4 32 
ERA MAA IB A 3 20 6 1 5 53 
Qarvin 23sec ete secu 1 21 3 y A 8 85 
Grady A A A “Bel “Gb PA AA losas 2 9 
Ora bovina re a E 1 12 M rrt PME 4 77 
OBR A ONCE To PEN seta, A ¿Y AAA ccn es 8 9 
Harmon s cout EN AA AAA EPA AAA AE MA = : Ec 

Herpe E E E S (. 7) A 1 [RIO 15 2 
Haskoll.... -2.0000 A PE 6 B ANA | Oh ene 3 2 9 
H A A See ee | 7 15 2 1 6 52 
J 7 MM TEMERE VERAM NE RENNES xA OPI A 1 1 
Jefferson.... ........................ 4 9 21-8 19 56 
Johnston. 2n A A AAA A E er cuis creada e 1 1 
¿E A A E yee See ces 4 3 27 3 3 26 148 
Kingfisher... ........................| 85|  11|........ 4 18 3 5 126 
KiOWH. M A y E o Qd ¡yal AAA AAA 18 48 
AAA A A A A A ntt: 2 |-.-.---- 2 
COIN =. oco ee eee ea eae 8 36 4 5 23 113 
sae arta Mie AA 1 5 1 3 9 3 
A A c UE AN A 10 al. 8 34 
AA A  —— Y yO AA 7 4 2 3 38 
A A Deed ees 1 141-2222] z::i2z 8 38 
MaVM e nece dis ose O PES e axes A nie 1 1 
McClain... ........................] 89|  Á 5|........ 13 1D 1.5 n in 
McIntosh.. ... eo ae, EN B AS 3 7 18 
A CS a 1 3 2 EES, 8 19 
Muskogee. ...........-...-.--.------ 1 5 14 ld. 8 65 
Noble...............................]] 40|  .6|........ 17 1 9 76 
A 22 eee 1 OO EA econ A 81 
Okfuskee............................ 5 43 4 1 12 156 
Oklahoma...........................| 124]  38|........ 9 | eee 4 33 
Okmulgee........................... 86 34 Y 1 Vilas 167 
A O E ES 86 87 ¡Ll RS 43 379 
Pawnee.......................---..- 9 15 A eee 3 44 
Pay 22 ec ins pisan 5 10 ¡E A 6 39 
e AA If OS AA y E AA 1 9 15 
Pontotoc. ........................... 14 P+ A AE 8 88 
Pottawatomie ...................... 2 13 7 AE " 2 
Roger Mills a RE ES AO A A RO (eta ken meters 2 2 
Rogers.. A 42 dol A Y AA A (reer 92 
EE E A LLL Lir 8 57 2 c i 9 So 

MOVER m uc. A O AA dP ASI: ESTO: ABE! ^t la AR 
Stephens.... ....................... 22 35 6 2 23 182 
jio. ocr ek Se es re ee eee 1 26 2 5 8 100 
WHIMS AA le O eho oe 1 8 A ERE e 24 
gan oae ooo Edu SI 50 OG ME RIS A 210 
Wagoner............................ 5 2 | FM AAA A SOM 22 
Washington. .....................-.. 118 r. 78 AE PEA HEAR 412 
Wasbhita......................L ils. PET EMI. d o o 1 y e A NA 3 
00UN. loin c uolo A c! vd O. eee 6 1 4 11 28 
Woodward.. ........................ [AA aO let $ 1 1 6 21 
Total: 
| |< 2 ne a TP 1 2, 208 369 540 985 1 148 65 487 4, 802 
E AI a 1 2, 666 319 112 1, 435 1117 73 637 5, 359 
1 Includes distillate wells. 


Source: Oil and Gas Journal, vol, 59, No. 5, Jan. 30, 1961, pp. 164-165, 


Oklahoma had 15 refineries with a total daily capacity of 401,680 
barrels of crude oil and 151,375 barrels of cracked gasoline. In 1960 
the refineries processed 68 percent of the State prod: ' Crude 
oil runs to stills, compared with total receipts, intras' AT 
joue stocks at Oklahoma refineries, in thousand 

ollows: 
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TABLE 9.—Crude petroleum production by fields’ 


(Thousand barrels) 
Field 1956 1957 1958 1959 1960! 
INEO RERO PERE, oh ae ee 1, 638 1, 608 1, 500 1, 676 1.525 
Bobet- A ee eee eee 745 707 625 606 697 
Bradley... uo ecsacue ue Lou a DEW 3, 169 8, 053 2, 741 2, 898 2, 631 
Burbank: . uera asar ita 18, 519 14, 280 14, 548 14, 463 15, 676 
O AAA A MESES IS 661 721 827 910 1, 041 
| RES cc C A 4, 372 4, 061 4, 405 4, 222 3, 836 
Cumberland... eucoca neces e e eren 1, 944 1, 812 1, 474 1, 407 1,219 
UsSDIlE <a Se 3 2 ese aL EOD RUE ed 2, 549 2, 650 2, 702 2, 585 2,515 
Davenport .............................-.. 1, 338 1, 289 959 855 613 
IIWoOrtD css saunicsnaia totes 921 677 517 453 (3) 
A PVT MM 3, 056 2, 798 2, 421 2, 241 1, 798 
Elk 51s MEN EUM MUN SEC FR E 5,326 4,078 2, 806 2, 113 1, 741 
| OC MC ce 3, 566 3, 886 3, 188 3, 863 3, 470 
y ARA A Re dE ENDE 785 723 800 910 950 
o A en A A IP 862 849 826 876 761 
Glenn Pool...................-... c ce e ee 1, 901 2, 259 2, 773 8,164 3, 200 
Golden Trend. ............................ 20, 204 17, 245 13, 106 10, 627 11,071 
E E cech A 2, 347 2, 260 2, 331 2, 256 2,154 
EN 3, 495 3, 240 3, 084 2, 977 2, 938 
Holdenville-East....-...--.----.-.-----.-- 1,117 628 476 412 (3) 
Hoover-Northwest.......................- 2, 063 1, 863 2,417 2, 039 1, 329 
MNOS AA 1, 291 1, 232 1,045 941 2, 206 
BOC A A usec 1, 606 1, 542 1,372 1, 290 1, 309 
Lucien.. A 0aMMMMMMnMMMMMMMa0 951 817 743 749 710 
A A A 3, 250 2, 553 1, 527 1,275 
Naval Reserve.........-.------------------ 1, 102 1, 409 1, 498 1, 667 2, 353 
Oklahoma City............................ 3, 743 3, 482 3, 290 3, 050 2, 851 
o IP 1,752 1,573 1, 341 1,101 967 
Payson-East...........--.----------------- 786 467 (3) 423 893 
(a (íi: A eiis edsan aa 484 (3) (3) (3) (3) 
Seminole 
Bowlegs..............................- 685 655 619 665 905 
Little River........................... 571 478 430 390 388 
f. Louis o esa Ven EREVC RUE 1, 486 1, 443 1, 410 1,379 1, 422 
Seminole. ............................. 827 912 876 797 696 
S8ho-Vel-Tum...........-.----------------- 29, 717 29, 008 25, 823 25, 175 24,227 
West Edmond............................- 1, 945 1, 292 1,153 1,013 1,407 
Witcher. A eee Ede Re DEW 378 (3) (3) (3) (3) 
Xale- QUAY caco e canibus e Eo cs osued 1, 322 1, 765 1, 927 1, 700 1, 254 
Other Belda A E A A AMA 91, 638 94, 649 92, 003 94, 670 90, 260 
Tota E ere 215, 862 214, 661 200, 699 198, 090 192, 283 
1 Based on Oil and Gas Journal data adjusted to Bureau of Mines total. 
3 Preliminary figures 
3 Included with. * Other fields.” 
* Bureau of Mines flgures. 
TABLE 10.—0il and gas wells drilled in 1960, by counties 
Proved fleld wells Exploratory wells 
County prae UE RSEN PRSE", a ee EA RASNON Mo ot vi 
Oil Gas |Service| Dry Oil Gas Dry 
Aaa: usarla cos las 17 ¿PA 6 Eid sew 9 39 
ALORS A E A, A A oru dias 2 A MAD 7 9 
SCH VOR ta TE 68 99 scoeste 58 7 8 9 249 
Beck aMaule ross pda 4 4 1 E AAA 2 2 14 
A A ISA 2 A y AAA ETE 3 6 
AA A A | AI AA ARAE E 4 5 
CaddG ita ta il A, eec 2 10-15 25352 2 8 70 
Canadian, ctra ra A AA AA, PEA 1 1 1 4 
Carter A uinen 182 2 1 32 lO PA 11 238 
o A E IS A IA ARA lees oul MASA 2 2 
CImarton. E AN 3 ¡E ees NAS AS 2 2 
Cleveland 2. ies ii 28 4 1 AN 9 10-12. v 26 71 
CON A ndis e AS 1 1 2 1 2 8 
Comanche.......-...---------------- 9 Lael. jT PERDE 1 8 32 
TI A A ai | E SEEN 3 EM AA 5 21 
Oreck AA 105 6 103 30 2 A 5 251 
A A AN IM v E A A AS MAA 1 3 
A A A AE O A UT Me 1 1 


See footnotes at end of table. 


A AAA | 
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TABLE 10.—0il and gas wells drilled in 1960, by counties—Continued 


Proved field wells Exploratory wells 
County Total 
Oil Gas |Service| Dry on Gas Dry 
Dewey. AA tdci 8| 8 |........ 4 la 7 19 
A ee A O © dell f 3 3 4 32 
Garfleld............. LLL LL ll eee 18 |.......- 3 20 6 1 5 53 
A s sooo esscketulauez RD we 49 1 21 d. ERA 8 85 
e uo e RI Ee loGEess ET AG AAA ens | D PNE 2 9 
A A et ho sales EA 47 1 12 e I AA 4 77 
o A A O E AA | DE CERRO. CORRIERE 8 9 
HRBFHIOD A Let ecc A CARA EL MS cie te 1 1 
H Mr tt a 16|  .35]|........ 15 2 1 9 78 
HaskOll... ceu al Rd I eee 3 2 9 
A A A A 16 7 15 2 1 6 52 
JACKSON A A A AA A ES AA A 1 1 
JON cid 21 9 2 RA 19 56 
A A A A A PE AA A ai. 1 1 
Käy MDC A A te 82 3 27 3 3 26 148 
Kingfisher.. .......................- 85 |  MÍ|...-... 4 18 3 5 126 
IOWA o ES Ir o $us ¡E EA AO 18 48 
A E A O A AA A Dl 2 
Lincoln oi uou ie rata das 24 8 36 4 5 23 113 
TOGO A A reise ts 6 1 5 1 3 9 33 
TiO A seck dass uso cause: 13 eo we Niece, 10 d y AA 8 34 
MOJO das tl ooo ees 16| — 8 AR 7 4 2 3 38 
Marshall....................-....... 18 1 14 AA AAA 3 38 
E MS A AAN A, AA A IO E A ] 1 
MECIRI once dee ió 89 | 5S l...... 13 10 |.......- 12 129 
McCurtain. ........................].-----.. eror EA CAE NER NR PA 6 6 
E A oce rome ee aie aue A EA S T. i oet 3 7 18 
o A eos 5.1... 1 3 blicas 8 19 
Muskogee..........................- 41 5 14 pd cl. 3 65 
NOD: o eine nan 40| = 6|........ 17 3 1 9 76 
o A sarune: has 36 10 BO N AP AA VEEE 81 
Okfuskee. ooo ooo 79 5 43 4 1 12 156 
Oklahoma... -aoao Re Res 40 Blusas 9 | oo ane 4 33 
Okmulgee. .......................... 86 34 34 1 4 ere 167 
OSHEB. oc cesses oe eee wh ete 151 86 87 ¿LUN ee 43 379 
E 22-22 aee 16 9 1D: AAA ims 3 “4 
A A a ensis 16 5 10 ¡AA 6 39 
Pittsburg............................ E a p A 1 9 15 
Pontotoc... -22000000000 34 14 /.. Y EA AS 8 88 
Pottawatomie ...................... 39 2 13 ra RR 11 73 
nl 2.% 22 csc AA AA AAN CR AA rosca t ate 2 2 
Roper MH. AA A II A PA O ETA O 2 2 
Rogers... A OM 42 |.......- 29 yA Y] E PERA elles 92 
Seminole. ooo 116 8 57 Ball OE 9 200 
o AAA A A A O E AA AA EA | Se Peers 2 
Stephens......... 22-2222 eee. 88 22 35 6 2 23 182 
Texas....... TOT STE rios 33 1 26 2 5 8 100 
Timan. aaea- cn eet ees Ss T A 1 Ff O AS 6 24 
Tula se e cts du e 110 50 46 15: oS A ie os 210 
Wagoner.......... EP RM ede 4 5 2 1, NOUS, A E 22 
Washington ...... .......... ONE: 250 118 "fM AN A AS 412 
Washita..............- c.l lll lere. | A , a dico: 1 AA ED 3 
WEODOS: uta e eu dai 3| —3l....... 6 1 4 11 28 
Woodward..... ...................- usc] O eri 5 1 1 6 21 
Total 
1900... ASA 1 2, 208 540 985 1 148 65 487 4, 802 
1950.5. ln ue ee 1 2, 666 112 ], 435 1117 73 637 5, 359 


1 Includes distillate wells. 
Source: Oil and Gas Journal, vol. 59, No. 5, Jan. 30, 1961, pp. 164-165. 


Oklahoma had 15 refineries with a total daily capacity of 401,680 
barrels of crude oil and 151,375 barrels of cracked gasoline. In 1960 
the refineries processed 68 percent of the State production. Crude 
oil runs to stills, compared with total receipts, intrastate receipts, and 
yard stocks at Oklahoma refineries, in thousand barrels, were as 

ollows: 
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Year Runs to Total Intrastate £tocks 

stills receipts receipts Dec. 31 
1050... shot la tee tot 134, 577 134, 799 2, 786 
Pieced rushed A AA 131, 042 130, 520 2,52 


NONMETALS 


Nonmetals output was valued at $39.4 million, a new record and ex- 
ceeding the previous record high established in 1959 by $2.3 million. 
The gain was attributed entirely to increases in production of stone 
and sand and gravel. 

Asphalt (Native).—Output of native rock asphalt for road surfacing, 
reported from Murray County, dropped 87 percent below the 1959 
production. 

Cement.—Cement. production decreased 20 percent from 1959. Ship- 
ments of cement into the State decreased 13 percent. Plants at Ada, 
Pontotoc County; Dewey, Washington County; and Pryor, Mayes 
County were active during the year. The newest cement producer, 
Oklahoma Cement Co., made the first shipment from its $8 million 
plant at Pryor in July, about 14 months after construction started. 
The limestone reserve at the plant site was sufficient to supply the 
plant for over 200 years at the 1960 rate of production. The Pryor 
plant had a reported annual capacity of 1.25 million barrels. Con- 
struction continued throughout 1960 on the new Dewey Portland 
Cement Co. $12 million plant east of Tulsa. 


TABLE 11.—Destination of shipments of portland cement to Oklahoma from mills 


Change, percent 


Oklahoma] |. |. — | | . 
Year (thousand 
barrels) In Okla- | In United 
homa States 

1051-55 (AVOTIRO Lair li a cu a Ea O AAA A 
AAA Rt A e ee CAES D Er LSU E 4, 814 +1 +6 
LOST: Laca et ip ae ele AD er a e al ee Pre et te eee See Re AE 4, 886 +1 —6 
LOIS We E Ps A A TU E 5, 131 +5 +6 
IB D terete a Dat aS A A AN 5,374 +5 +9 
T900- A A Tem 4, 669 —13 —7 


Clays.—Clay was produced primarily for manufacturing brick and 
tile and, to a lesser extent, for portland cement and lightweight ex- 
panded-clay products. Brick and tile were made in Creek, Custer, 
Garfield, Greer, Lincoln, Oklahoma, Pittsburg, Pontotoc, Seminole, 
and Tulsa Counties; lightweight aggregate was made in Oklahoma 
and Rogers Counties. Pottery was manufactured in Creek County. 
Bentonite, produced in Dewey County, was used for filtering and as 
an absorbent. 

Gem Stones.—A small quantity of gem stones, essentially crystalline 
specimens of quartz, barite, calcite, and marcasite, from Cleveland, 
P ie Pontotoc, and McCurtain Counties, was collected by in- 

1viduals. 
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TABLE 12.—Clays sold or used by producers? 


(Thousand short tons and thousand dollars) 


1 Excludes bentonite, 


Gypsum.—Output of gypsum was 13 percent below that of 1959 
because of decreased construction. Most of the crude sum was 
produced in Blaine County, where United States Gypsum Co. operated 
quarries and a plant at Southard to manufacture wallboard and plas- 
ter products. Gypsum also was produced in Caddo and Washita 
Counties. 

Lime.—Lime, produced by St. Clair Lime Co. in Sequoyah County, 
declined 21 percent from 1959. It was used mostly by chemical plants 
at Pryor and by municipal water plants. 

Pumice.—An increase in the output of pumice from Beaver County 
was noted. Principal use was for abrasive-type cleaners. 

Salt.—Salt was produced in 1960 in Woods County from surface 
incrustations on the Big Salt Plain of the Cimarron River, and in 
Harmon County, by solar evaporation of brine from springs. Stock 
food and recharging of water softeners were the major uses. Minor 
uses included herbicides and salinity control of oil-well drilling fluid. 

Sand and Gravel.—Sand and gravel was produced in 55 counties; 
Johnston, Tulsa, Pontotoc, Oklahoma, Kay, Pushmataha, and Murray 
Counties supplied over half the total value. 


TABLE 13.—Sand and gravel sold or used by producers 


(Thousand short tons and thousand dollars) 


Commercial Government-and- Total sand and gravel 
contractor 
Year 
Quantity Value Quantity Value Quantity Value 
1951-55 (average).............. 2, 876 $2. 868 1, 860 $841 4,736 $3,7 
A A 22502222924 3, 417 3, 896 2, 530 957 5, 947 4, $43 
j'y RETE 3, 297 3, 608 1, 663 899 4, 900 4, 507 
I0DN-- cll ee LL LUE 4, 245 4, 417 2, 087 1, 442 1.232 5, 859 
A ee oe eee a 4, 376 4, 988 1, 626 939 6. 002 5, 927 
1960 sence cee ee eet 4, 823 6, 544 1,601 924 6, 424 7 


Most of the sand and gravel produced was used as concrete aggre- 
gate. Next in importance in terms of tonnage and value, was high- 
purity glass sand produced at two plants in Johnston and Pontotoc 
Counties, in the Arbuckle Mountain district. A small quantity of 
high-purity sand was used as foundry sand, in making sodium silicate, 
and in pottery and tile. 

Stone.— Tulsa, Comanche, Murray, and Ottawa Counties supplied 
over half the 14.1 million tons of stone produced in 36 counties. 
Twenty producers at 30 quarries and the State highway department 
reported output of crushed limestone. The material was used prin- 
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cipally for cement, concrete aggregate, and road construction. 
Smaller quantities were used for agricultural limestone and the manu- 
facture of glass. = 

Chat.—Chat, tabulated with miscellaneous stone, is the coarse tailing 
from milling lead and zinc ores. The material is mainly chert (micro- 
crystalline silica) with small quantities of limestone, sphalerite, 
galena, marcasite, and pyrite. Railroad ballast, concrete aggregate, 
and road surfacing consumed most of the chat sold during the year. 
Operators in Ottawa County reported 18 percent more tonnage than 
in 1959. 


TABLE 14.—Stone sold or used by producers, by kinds 
(Thousand sbort tons and thousand dollars) 


Granite Limestone Sandstone Other stone Total 
Year 
Qnan- | Value | Quan- | Value | Qnan- | Value | Quan- | Value | Quan- | Value 
tity tity tity ty tity 
1956.......... 15]| 1$523 3 8, 626 | ! $10, 503 153 $227 1, 763 | $1,061 10, 547 | $12, 417 
1057 ARA 15 1557 | 210,238 | 112,041 306 373 1, 467 1, 093 12, 016 14. 064 
1958... Ls. 3 569 , 983 10, 833 275 264 1, 105 566 10, 794 12, 232 
1959. ......... 15 720 11, 242 13, 455 222 241 1, 214 564 12, 683 14, 980 
1960. ......... 35 020 11, 995 13, 852 784 870 | 1,270 756 | 314,054 |? 16, 098 


1 Crushed granite included with “Other stone.” 
2 Dimension limestone included with “Other stone.” 
3 Excludes crushed cranite. 


Granite.—The dimension-granite industry was centered in the Wich- 
ita Mountains in the southwest part of the State, where four producers 
operated five quarries in Greer and Kiowa Counties. 

Production came from Precambrian granites, which are predom- 
inantly pink and red. Dimension granite was used mostly for monu- 
mental stone and to some extent for exterior trim. Most of the 
stone was finished in plants in the Wichita Mountains, although some 
was shipped as rough rock to other States. 

Limestone and Dolomite.—Limestone and dolomite were quarried in 
26 counties; the greatest output came from Tulsa, Comanche, and 
Murray Counties. 

Chemical-grade limestone quarried at Marble City, Sequoyah 
County, was used for limemaking, for use as a flux in glass manufac- 
turing, and in fertilizers and mineral food. Nearly 2,400 short tons 
of dimension limestone was quarried for building stone in Pontotoc, 
Johnston, Caddo, and Jackson Counties. Limestone for portland ce- 
ment was quarried in Washington, Pontotoc, and Mayes Counties. 

Dolomite was produced in Johnston County for use as flux in glass- 
making and for soil conditioning. 

Sandstone.—Dimension sandstone was quarried in Pushmataha and 
Okmulgee Counties for use as building and veneer stone. The stone 
was cut in slabs 114 to 6 inches thick from shallow, open-face quarries. 
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Tripoli.—Output of tripoli in eastern Ottawa County increased 12 
percent over that of 1959. The crude material was shipped to Seneca, 
Mo., processed by the American Tripoli Division of the Carborundum 
Co., and sold primarily for buffing compounds and in minor quantities 
for foundry use. 

Vermiculite.—Zonolite Co. exfoliated vermiculite in Oklahoma 
County from ores mined in Montana and South Carolina. The prod- 
uct was used mainly in concrete and plaster. 


METALS 


Output of metals increased over 1959, halting the decline in lead 
and zinc production. 

Lead.—Most mines in Ottawa County remained closed throughout 
1960 due to a depressed market; however, the 936 short tons of re- 
coverable lead mined in the county was 56 percent more than in 1959. 

The price of lead, New York, at the beginning of the year was 12 
cents per pound; it remained unchanged until December 13, when 
it fell to 11 cents. 

Zinc.—Output of recoverable zinc in Ottawa County was 2,332 short 
tons, more than double that of 1959. Percentage of metal recovery 
from the ore was considerably higher as mining was more selective. 
Again, most mines remained closed. At the beginning of the year, 
the price of zinc metal was 12.5 cents T pound, East St. Louis, but 
effective January 8 the price increased to 13 cents. It remained un- 
changed until December 13, then dropped to 12.5 cents and, on Decem- 
ber 19 to 12 cents per pound for the balance of the year. 


TABLE 15.—Mine production of lead and zinc, in terms of concentrate and 
recoverable metals? 


Recoverable metal content ? 


Lead concentrate Zinc concentrate 


(galena) (sphalerite) 

Year 
1951-55 (average) ._.- 
1956....-....-.------ 
1957 ind 
¡ES AA 
TOGO PI A 
A A 

Total, 1891- 
1960......... 482, 610 |1, 284, 688 194, 411 |5, 134, 496 


1 Based on Oklahoma ore (dirt) and old tailing treated at mills during calendar year Indicated. 

2 In calculating metal content of the ores from assays, allowance mude for sinolting losses of both lead and 
zinc. In comparing values of concentrate (ore) and metal, ít should be borne in mind that value given for 
concentrate is that actually received by producer, whereas value of lead and zinc is calculated from average 
price for all grades. 
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TABLE 16.—Tenor of lead-zinc ore milled and concentrates produced ! 


Product 1959 1960 
Total material Mille doc ShOrt tons.. 15, 365 19, 700 
Recovery of concentrate and metal from quantity milled: 
LE EMISORA A A ae UK PINE URN do.... 412 534 
Sphülgritg.z os coo A A T A do.... 989 2.010 
O A AAA A percent.. 2. 68 2.71 
Sly ler et s O Relax at eL e UE do.... 6. 44 10. 2€ 
QUIT. o i We Mose sexu a oie totes e ee do.... 2.13 1.73 
ZI d... o LLL a a a a a e ds o uA A as do... 3. 36 5. 2$ 
Average lead content of galena concentrate... 2. 2 c ee eee do.... 81.07 61 25 
Average Zinc content of sphalerite concentrate........2 2 2.. 2. l2 lll. do.... 58. 14 57. 56 
Average value per ton: 
Galena concentrate. coe cla elucet eunlE e meii sue URRE e REUTERS $155. 93 $114. 19 
Sphalerite Concentrado Ee E cece 66. 71 78. 38 


! Leid-zine concentrates from accumulated slimes excluded, . 
1 Figures represent metal content of crude ore (dirt) as recovered in concentrate, Data on tailing losses 
not available, 


TABLE 17.—Mine production of lead and zinc in 1960, by months, in terms of 
recoverable metals 


(Short tons) 


Month Lead Zinc Month Lead Zine 
TANIA tas oe le, 59 174 | AM ss c coc xw ERE 66 215 
AAN ceased A A September... 2.2.2 lc cl c.l 57 3 
A 2 zz; ev rA Sinse 203 813 || OCLO DOS. sco ace RE ry 147 
ALO ERRORI A east acsee 55 188 || November.oloocoonncocaooo.- 71 247 
NY AC cif dee rece nan 110 281 || TN ..--aooo-a0oooaoMMO 1 147 
Md a 104 249 _ | MÀ 
JUlV usse re lene A 66 241 AKOLE suut ads 936 2. 332 


Custom Mills and Smelters.—Three horizontal-retort zinc plants were 
operated throughout 1960: American Metal Climax, Inc., at Blackwell, 
ay County ; National Zinc Co. at Bartlesville, Washington County; 
and The Eagle-Picher Co. at Henryetta, Okmulgee County. Ores and 
concentrates of domestic and foreign origin were treated at these 
smelters. Federated Metals Division of the American Smelting and 
i Co. operated a secondary zinc plant in Sand Springs, Tulsa 
ounty. 

Amerie Zinc, Lead & Smelting Co. announced plans to recondi- 
tion and reopen by March 1961 its Barbara J. mill near Cardin. The 
mill has been closed for 3 years because of depressed zinc prices. Soon 
thereafter, The Eagle-Picher Co. announced plans to reopen its Cen- 
tral Mill north of Commerce sometime in March 1961; the mill had 
been closed since mid-1958. 

National Zinc Co. recovered sulfuric acid as a byproduct from 
imported zinc ores processed at its plant in Bartlesville, Washington 
County. 
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TABLE 18.—Quoted prices on 60 percent zinc concentrate and 80 percent lead 
concentrate at Joplin, Mo., in 1960 


Zinc concentrate Lead concentrate 
Effective date Price per Effective date Price per 
short ton short ton 
Jan. 1-Jan. Feo eto is $76. 00 Jan. = NOV. 9... cosa e $141. 72 
Jan. 8-Dec. 12.......................... 80.00 || Nov. 10-Dec. 21..................-...- 139. 56 
Dec. 13- Dec. 18. ......................- 76.00 || Dec. 22-Dec. 31....................... 125. 16 
Dec. 19-Dec. 31........................ 72. 00 


Source: E4« MJ Metal & Mineral Markets. 
TRI-STATE DISTRICT 


Depressed lead-zinc markets, which led to a general shutdown in 
mid-1958 of all major mining operations in the Tri-State District, 
continued in 1960. However, the quantites of lead and zinc concen- 
trates recovered were up 93 percent and 119 percent, respectively, over 
the 1959 figures. Oklahoma produced 54 percent of the district's lead 
concentrate and 53 percent of its zinc concentrate, and Kansas pro- 
duced 46 percent of the district's lead concentrate and 47 percent of 


the zinc concentrate. No output was reported from southwest 
Missouri in 1960. 


MILLION SHORT TONS 


AA 
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FIGURE 1.—Quantity of crude ore (rock) milled in the Tri-State 
District, 1910-60. 
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Three smelting companies maintained ore buyers in the Tri-State 
District. All production was purchased f.o.b. mill by the brokers: 
no metal concentrates were stockpiled at the mines. Deliveries of 
mined ore were so small that the mills were operated only part time. 


POUNOS PER TON 
100 


1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 1960 
FIGURE 2.—Metal recovered per ton of crude ore (rock) milled in the 
Tri-State District, 1910-60. 


TABLE 19.—Mine production of lead and zinc concentrates in the Tri-State Dis- 
trict, in terms of concentrate and recoverable metals 


Lead con- Zinc con- Recoverable metal content 
centrate centrate 
(galena) (sphalerite) 


Year 


1951-55 (average) 
1000.22. Getler E O EEE 
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DOLLARS PER TON 
240 
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FIGURE 3.—Average prices received by sellers per tons of concentrate in the 
Tri-State District, 1910-60. 


TABLE 20.—Tenor of lead and zinc ore milled and concentrate produced in the 
Tri-State District 


Product 1956 1957 1958 1959 ! 1960 ! 


Total material milled: Crude ore....short tons..| 3,584,902 | 1,836,042 | 611, 556 31, 750 51, 972 
Recovery of concentrate and metal from material 


milled: 

Galena... ocn eese d E aber percent. 0. 80 0. 87 1.15 2. 58 1.85 
Sphalerite............... 2 eee do.... 8.01 3. 11 2.94 6.71 7.79 
A ie A ALIS . 57 . 62 . 82 2.05 1.18 
PARC RE a RAN do.... 1. 60 1. 68 1. 58 9. 54 4. 13 
Average lead content of galena concentrate. do.... 72. 69 73. 46 72.35 81. 17 64. 86 

Average zinc content of sphalerite concentrate 
percent. 58. 87 60. 16 59. 76 58. 54 68. 88 

Average value per ton of concentrate: 

SA E A iaaa $184. 72 $183.80 | $132.20 | $154.95 $113. 62 
Sphalerite..................- 2. 86. 44 80. 70 60. 74 73. 49 78. 40 


1 Lead-Zinc concentrates from accumulated slimes excluded. 
2 Figures represent metal content of the crude ore (dirt) as recovered in concentrate. 


REVIEW BY COUNTIES 


Output of metals, nonmetals, and mineral fuels was reported from 
76 of 77 counties. 

Alfalfa.— Petroleum and natural were produced. Construction 
sand and gravel was produced by Earl Kirkpatrick, and paving sand 
was produced by the State highway department. 
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Atoka.—Limestone was mined and crushed at the Southwest Stone 
Co. quarry near Stringtown for use as railroad ballast, road base, 
and aggregate in concrete. Sand and gravel was produced by the State 
highway department. A small quantity of petroleum was produced. 


TABLE 21.—Value of minerals produced in Oklahoma, by counties ” 


County 1959 1960 Minerals produced in 1960 in order of value 
Adalr...... 2. cuc $7, 508 $39,285 | Petroleum, stone. 
Alfalfa.............. 2, 920, 168 3,334,573 | Petroleum, natural gas, sand and gravel. 
Atoka.............- 1 3 Stone, sand and gravel, petroleum. 
Beaver............-- 11, 067, 671 17, 795, 969 | Natural gas, petroleum, natural gas liquids, pumice, 
sand and gravel. 
Beckham........... 12, 562, 040 12, 365, 055 Rec ami natural gas liquids, natural gas, sand and 
gravel. 
Blaine.............. 1, 520, 832 a) Gypsum, natural gas, petroleum. 
Bryan... cl u.s 1, 836, 429 2, 237, 537 | Petroleum, stone, natural gas, sand and gravel. 
Caddo.............. 16, 155, 725 16, 471, 129 Perto Mir stone, natural gas, gypsutn, sand and 
gravel. 
Canadlan........... 342, 176 229, 827 | Natural gas, petroleum. 
Curter.............- 63, 382, 585 64, 858, 981 OS natural gas liquids, natural gas, sand and 
gravel. 
Cherokee_._.-.-.-.- (3) (2) Stone. 
Choctaw...........- 149, 860 (2) Sand and gravel, stone. 
Cimarron........... 3, 145, 389 7,051,135 | Helium, natural gas, petroleum. 
Cleveland.......... 17, 683, 675 16, 005, 003 Poran; natural gas liquids, natural gas, sand and 
gravel. 
Conus seruis 2, 099, 502 1, 798, 431 | Petroleum, stone, natural gas, sand and gravel. 
Comanche.......... (2) 3,007,061 | Stone, petroleum, natural gas, sand and gravel. 
Cotton.............. 4, 519, 744 4,743,088 | Petroleum, sand and gravel, natural gas. 
Craso oe 618, 786 338, 294 | Coal, petroleum, natural gas. 
Creek A 31, 341, 550 31,172,983 | Petroleum, natural gas liquids, natural gas, clays. 
Custer. cues 677,811 1,129,320 | Stone, natural gas liquids, clays, sand and gravel, 
natural gas, petroleum. 
Dewey.............. 72, 674 199, 666 | Petroleum, bentonite, natural gas. 
Ellis ook be 94, 746 134,515 | Petroleum, natural gas. 
Garfield............ 6, 811, 660 6,308, 117 | Petroleum, natural gas liquids, natural gas, clays. 
Garvin: sooo 89, 624, 608 84, 713, 972 d gend Trapani gas liquids, natural gas, stone, sand 
and gravel. 
Grady.............. 19, 247, 979 25, 578, 739 Kerro utm; natural gas, natural gas liquids, sand and 
gravel. 
Grant............... 4, 139, 550 5,219,353 | Petroleum, natural gas. 
ICONE 296, 935 341, 303 | Petroleum, sand and gravel, stone, natural gas, clays 
Harmon............- (2) (2) Salt, sand and gravel. 
Harper............- 5, 732, 046 11,214,280 | Natural gas, natural gas liquids, petroleum. 
Haskell. veau 2, 135, 279 2, 816, 179 | Coal, natural gas, stone, sand and gravel. 
Hueghes............. 6, 119, 448 5, 633, 133 | Petroleum, natural gas, sand and gravel. 
Jackson............. 708, 646 613, 369 | Petroleum, stone, sand and gravel, natural gas. 
Jefferson... 4,182,015 4,193,250 | Petroleum, natural gus, stone, sand and gravel. 
Johnston........... 1, 664, 006 (2) Sand und gravel, storie. 
KV secs iio 13, 418, 268 15, 407, 352 Ee Ta gas liquids, stone, natural gas, sand 
and gravel, 
Kingfisher.......... 1, 496, 619 3, 265, 307 Perel ua natural gas, sand and gravel, natural gas 
quids, 
Kiowa.............. 2, 293, 493 1, 714, 050 | Storie, petroleum, sand and gravel, natural gas. 
l atimer............ 40, 488 112, 653 | Natural gas, petroleum. 
] eFlore............. 2, 494, 204 1,757,413 | Coal, natural gas, stone, sand and gravel. 
Lincoln.............| 22,635,578 22, 563, 876 PM natural gas liquids, natural gas, clays, sand 
and gravel. 
Logüh.- 2.222029 10, 044, 549 8, 030, 637 Fen oL Mi natural gas, natural gas liquids, sand and 
gravel. 
VO 2, 048, 075 2,760,583 | Petrolcum, natural gas, sand and gravel. 
E A 2, 457, 018 3, 412, 514 een ae natural gas, natural gas liquids, Sand and 
gravel, 
Marshall........... 7, 206, 208 7. 528, 199 poi natural gas liquids, stone, natural gas, sand 
and gravel. 
Mayes...... lll... (2) (2) Cement, stone, clays, petroleum. 
McClain............ 20, 483, 762 26, 153, 220 Pe Tama, natural gas, natural gas liquids, sand and 
gravel. 
McCurtain  ....... 132, 718 175,746 | Sand and gravel, stone, gem stones. 
McIntosh........... 1) 2 Coal, natural gas, petroleum, sand and gravel. 
Murray............. 3, 628, 001 2, 442, 220 | Stone, petroleum, sand and gravel, natural gas, asphalt. 
Muskogee.......... 1,765, 821 1,316,853 | Petroleum, sand and gravel, natural gas. 
INODIG. idas 8,550, 757 8,801,597 | Petroleum, natural gas, natural gas liquids, stone, 
Nowata............. 9, 600, 416 7,528, 374 | Petroleum, coal, Stone, natural gas. 
Okfuskee........... 9, 329, 496 9, 499, 315 FORES natural gas liquids, natural gas, sand and 
gravel. 
Oklahoma.......... 28, 006, 001 23, 030, 983 | Petroleum, natural gas liquids, natural gas, sand and 


gravel, clays. 
See footnotes at end of table, 
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TABLE. 21.—Value of minerals produced in Oklahoma, by counties '—Continued 


County 1959 1960 Minerals produced in 1960 in order of value 
Okmulgee.......... $7, 511, 803 $7,614,094 | Petroleum, stone, natural gas, coal, sand and gravel. 
Osage............... 76, 231, 418 74,773,593 | Petroleum, natural gas liquids, stone, natural gas. 
Ottawa. ecco 1, 025, 116 1,672, 554 | Stone, zinc, lead, tripoll. 

Pawnee............. 6, 628, 247 6, 077, 290 | Petroleum, sand and gravel, natural gas liquids, natural 
gas, stone. 

Payne......-------- 11, 807, 252 9, 428,090 | Petroleum, natural gas, stone, natural gas liquids. 

Pittsburg. .......... a) (2) Coal, natural gas, sand and gravel, clays. 

Pontotoc............ 19, 585, 783 18, 460,813 | Petroleum, cement, stone, sand and gravel, natural 
gas liquids, clays, natural gas. 

Pottawatomie...... 12, 408, 635 12, 511, 830 petro aul, natural gas liquids, natural gas, sand and 
gravel, stone. 

Pushmataha........ (2) (2) Sand and gravel, stone. 

Roger Mills......... 7, 500 7,500 | Sand and gravel. 

Rogers.............. 5, 969, 481 5,157,031 | Petroleum, coal, clays, natura! gas. 

Seminole............ 30, 798, 035 28, 372, 529 Perroluin, naturel gas liquids, natural gas, clays, sand 
and gravel. 

Sequoyah........... 2, 258, 323 2,356,081 | Coal, lime, stone, natural gas, sand and gravel. 

Stephens............ 65, 836, 909 67, 697, 587 Pevroleun, naturalas, natural gas liquids, stone, sand 
and gravel. 

Toras ie 24, 534, 528 24, 181, 240 Natutal gas, natural gas liquids, petroleum, sand and 
gravel. 

Tillman. ........... 2, 549, 190 2, 295, 482 | Petroleum, sand and gravel, natural gas. 

ADIE: curiosos 7, 162, 916 7,407,258 | Petroleum, stone, sand and gravel, clays, natural gas. 

Wagoner............ 2, 151, 505 1,653, 218 | Petroleum, sand and gravel, natural gas. 

Washington........ 21, 020, 963 22,045,392 | Petroleum, cement, stone, clays, natural gas. 

Washita............ ], 056, 541 1, 399, 421 | Natural gas, petroleum, sand and gravel, gypsum. 

sr PA 556, 997 765, 120 | Natural gas, petroleum, sand and gravel, salt. 

Wooodward........ 35, 182 474, 747 | Natural gas, petroleum, sand and gravel. 

Undistributed. ..... 6, 617, 982 9, 721, 476 

Total......... 3 765, 439, 000 | 779, 116, 000 


1 Delaware county is not listed because no production was reported. 
ia ure withheld to avoid disclosing individual company confidential data; included with ““Undistrib- 


3 Revised figure. 


Beaver.—Natural gas, petroleum, and natural gas liquids were pro- 
duced. The Mocane gas area was the largest in the county. LaRue- 
Axtell Pumice Co. mined volcanic ash near Gate. The State highway 
department produced sand and gravel. 

Beckham.— Petroleum, natural gas liquids, and natural gas were pro- 
duced, mostly from the Elk City field. Shell Oil Co. operated its Elk 
City cycling plant throughout 1960. Sand and gravel was produced 
by the State highway department. 

Blaine.—Gypsum was produced northeast of Watonga by Universal 
Atlas Cement Co. and west of Okeene by Walton Gypsum Co. United 
States Gypsum Co. ; and crushed gypsum and operated a 
large calcining, wall board, and plaster plant at Southard. Minor 
quantities of natural gas and petroleum were produced. 

Bryan.—Petroleum and natural gas were produced from the A yles- 
worth, S.E. field. Limestone was quarried and crushed for highways. 
Sand and gravel for construction was produced from pits near Col- 
bert, and elsewhere for paving by the State highway department. 

Caddo.— Petroleum and natural gas were produced. Cement, the 
largest field, produced 3.8 million barrels of oil. At Cyril, the 10,000- 
barrel-a-day refinery of Anderson-Prichard Oil Corp. operated 
throughout the year. Dimension limestone, crushed limestone, and 
crushed sandstone were produced. Gypsum for portland cement and 
agricultural uses was produced near Lindsay by Harrison Gypsum 
Co. Construction sand and gravel was produced by two operators; 
paving sand was produced by the State highway department. 

Carter.—Carter County ranked fourth in value of minerals and min- 
eral fuels produced. Petroleum and natural gas came from numerous 
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fields, of which Fox-Graham, Healdton, Hewitt, and Sho-Vel-Tum 
were the largest, Natural gas liquids were recovered by five plants. 
The 12,000-barrel-a-day refinery of Ben Franklin Refining Co. at Ard- 
more operated during the year. Sand and praval was produced for 
building and paving by one operator and for paving by the State 
highway department. 

Cimarron.—Petroleum and natural gas were produced from several 
fields in the Keyes area. The Federal Bureau of Mines recovered 
helium from natural gas at its Keyes helium extraction plant, which 
began operating in 1959. Keyes gas for processing was supplied to 
the plant by Colorado Interstate Gas Co. 

Cleveland.— Petroleum and natural gas were produced. Natural gas 
liquids were recovered by plants of Continental Oil Co. and Sunrax 
Mid-Continent Petroleum Corp. Sand and gravel was produced by 
the State highway department. 

Coal.— Petroleum and natural gas valued at about $1.6 million were 

roduced. Crushed limestone was produced near Bromide by Dolese 
Co. and paving sand and gravel by the State highway department. 

Comanche.—Crushed limestone was produced by Dolese Co. from its 
Richard Spur quarry north of Lawton. Paving sand was produced 
by the State highway department. Petroleum and natural gas were 
produced from a group of small fields (comprising three districts) 
and the Fort Sill Reservation field. 

Cotton.— Petroleum and natural gas were produced from a group of 
fields in the Walters and Cache Creek districts and from several ot her 
fields. Sand and gravel was produced by the State highway 
department. 

Craig.—Coal was strip mined at three pits by two operators. Minor 
amounts of petroleum and natural gas were produced. 

Creek.— Petroleum and natural gas were produced from numerous 
fields; of these, the prolific Cushing and Glenn Pool fields furnished 
over 5.7 million barrels of petroleum during the year. Natural gas 
liquids were recovered by four plants, one oF which, the Pure O:l Co. 
Glenn Pool plant at Sapulpa, was shut down on November 1. The 
Boswell-Frates Co. plant in the Edna field was dismantled. At 
Sapulpa, clay for manufacturing brick and tile was produced by 
Sapulpa Brick & Tile Co. and for pottery by Frankoma Pottery Co. 

Custer.—Clay for brick and tile manufacturing was produced by 
Acme Brick Co. Stone, sand and gravel, natural gas liquids, natural 
gas, and petroleum were produced. 

Garfield. —Petroleum and natural gas were produced. Natural gas 
liquids were recovered by Sinclair Oil & Gas Co. at Covington. The 
Sterling Oil Co. natural gas liquids plant in the Spring Valley field 
was dismantled. The 32,000-barrel-a-day Enid refinery of Champlin 
Refining Co. operated throughout the year. Enid Brick & Tile Manu- 
facturing Co. continued production of clay for brick manufacturing. 

Garvin.—Garvin County retained first position in total value of min- 
erals and mineral fuels produced and ranked fourth in petroleum 
production. Petroleum and natural gas were produced from numer- 
ous fields which furnished 17 million barrels of petroleum. Natural 
gas liquids were recovered by six plants. The 17,500-barrel-a-da y 
refinery of Kerr-McGee Oil Industries, Inc., at Wynnewood operated 
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throughout the year. Construction sand was mined by one operator 
from deposits east of Pauls Valley; paving sand and gravel and 
crushed sandstone were produced for highways by various producers 
and the State highway department. 

Grady.—Petroleum and natural gas were produced. Natural gas 
liquids were recovered by two Eis dem plants and two cycling plants. 
Warren Petroleum Corp. dismantled its Marlow field natural gaso- 
line plant. Sand and gravel for construction and paving was ob- 
tained from pits near Tuttle by Dolese Co. 

Greer.—Petroleum and natural gas were produced from the Lake 
Creek district. Granite was quarried by Century Granite Co. near 
the town of Granite. Sand and gravel was produced by three opera- 
tors. Mangum Brick & Tile Co. mined clay south of Mangum. 

Harper.— Natural Ens and petroleum were produced. Gas from the 
big Laverne gasfield was processed at the Sun Oil Co. gasoline plant 
to recover natural gas liquids. 

Haskell.—Haskell County ranked first in value of coal produced. 
Coal was mined underground by McAlpine and Dock Coal Co. and 
strip mined by five other producers. Natural gas was produced from 
Quinton and Kinta districts, where drilling interest continued. A 
minor quantity of sand and gravel was renee by the State highway 
department. The U.S. Army Corps of Engineers, Tulsa District, was 
constructing the Eufaula dam on the South Canadian River between 
Haskell and McIntosh Counties. 

Hughes.— Petroleum and natural gas were produced from numerous 
fields. The Grimes Gasoline Co. closed its Wetumka natural gas 
liquids plant during the year. Paving gravel was produced for 
highways. 

Jackson.—Small amounts of petroleum and natural gas were pro- 
duced from fields southeast of Altus. Crushed granite was produced 
by H. D. Youngman Co. at Hedrick for the Altus Air Base. Dimen- 
sion limestone was quarried by Masters Stone Co. Building sand 
was produced by one operator. 

Jefferson.—Petroleum and natural gas were produced. Sandstone 
was quarried and crushed by various producers. Sand for road con- 
struction was produced by the State highway department. 

Johnston.— Pennsylvania Glass Sand Corp. of Oklahoma produced 
sand for glass and ground silica from pits north of Mill Creek. 
Construction sand from a pit east of Tishomingo and paving gravel 
were used for highways. Ada Stone Co. mined dimension limestone 
for building near Pontotoc and Rock Products Co, crushed dolomite 
for flux in glassmaking. 

Kay.—Petroleum and natural gas were produced from numerous 
fields; natural gas liquids were recovered by plants of Cities Service 
Oil Co. and Underlich Development Co. Petroleum refineries of 
Cities Service Oil Co. and Continental Oil Co. at Ponca City operated 
throughout the year. ‘The petrochemical units of the Continental Oil 
Co. refinery continued to produce benzene, toluene, and propylene 
hydrocarbons and carbon black. An underground LP gas-storage 
site in limestone was being mined near Ponca City for Continental 
Oil Co. Capacity of the facility will be 300,000 barrels when com- 
pleted in April 1961. Crushed limestone was produced by Cookson 
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Stone Co. from its quarry and plant northeast of Ponca City. Sand 
was produced for construction and paving by two operators and by 
the State highway department. Blackwell Zinc Co., Inc., a division 
de American Metal Climax, Inc., operated a zinc smelter throughout 
the year. 

Kingfisher.—Petroleum, natural gas, and natural gasoline were pro- 
duced. Natural gas liquids were recovered by the Trindle plant of 
Sohio Petroleum Co. Construction and paving sand were produced 
near Dover by Dolese Co. and paving sand by the State highway 
department. 

Kiowa.—Dimension granite was quarried near Snyder by three op- 
erators and near Hobart by Century Granite Co. Construction sand 
and gravel and crushed limestone for highways were produced by 
two operators. Petroleum and natural gas were produced. 

LeFlore.—Coal was mined by eight operators, one at an open pit and 
the others at underground mines. The county ranked sixth in coal 
output. Sand and gravel and crushed sandstone were produced for 
nighway surfacing. Natural gas was produced, mainly from three 

elds. 

Lincoln.— Petroleum and natural gas were produced from numerous 
fields. Natural gas liquids were recovered by five plants. The Allied 
Materials Corp. 3,500-barrel-a-day refinery at Stroud operated 
throughout the year. Sand was produced for highways. Stroud 
Clay Products Co. produced clay for building brick. 

Logan.— Petroleum and natural gas were produced from numerous 
fields and natural gas liquids were recovered by plant No. 3 of Eason 
Oil Co. Construction sand was produced by one operator. 

Love.—Petroleum and natural gas were produced. Sand and gravel 
was produced by the Gulf, Colorado and Santa Fe Railway Co. 

Major.— Petroleum and natural gas were produced, mostly from the 
Ringwood field. Natural gas liquids were recovered by Warren 
Petroleum Co. at Ringwood. Construction sand was produced by 
one operator. 

Marshall.— Petroleum and natural gas were produced from several 
fields; the most important was the Cumberland field which yielded 
1.2 million barrels of oil. Natural gas liquids were recovered by 
plants of Warren Petroleum Corp. and Service Gas Products Co. 
Near Madill, sulfur from sour gas was recovered by Central Chemical 
ae Crushed limestone and sand and gravel were produced for 

ighways. 

Maver  Durestone and clay were produced for cement manufacture 
by Oklahoma Cement Co. at its new $8 million plant southeast of 
Pryor. Crushed limestone was quarried for roadstone, concrete ag- 
gregate, and agriculture. A small amount of petroleum was produced. 

McClain.—Petroleum and natural gas were produced from numerous 
small fields and natura] gasoline was recovered at the Criner plant 
of Sunray Mid-Continent Oil Co. Sand and gravel for highway 
paving was produced. 

McIntosh.—Coal was strip mined by Magic City Coal Co. Small 
amounts of petroleum and natural gas were produced, mostly from 
the Coalton and Stidham fields. Sand was produced for highways. 
The U.S. Army Corps of Engineers, Tulsa District, was constructing 
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the Eufaula dam on the South Canadian River between Haskell and 
McIntosh Counties. 

Murray.—Asphaltic limestone and sandstone were produced near 
Dougherty by United States Asphalt Corp. Limestone was mined 
and crushed at the Rayford and Big Canyon quarries of Dolese Co.; 
elsewhere by other producers. Structural and paving sand and gravel 
were produced by Makin Sand & Gravel Co. and sand and gravel for 
highways by the State highway department. Petroleum and natural 
gas were produced from two fields. 

Muskogee.—Petroleum and a small quantity of natural gas were 
poe Sand and gravel was dredged from the Arkansas River 

two producers and the State highway department. At Muskogee, 
ansteel Metallurgical Corp. operated its columbium-tantalum plant. 
Callery Chemical Co. continued to make high-energy fuels at its 
Muskogee plant. The Corning Glass Works announced that it would 
construct an addition to its Muskogee plant to increase its glassmaking 
capacity 50 percent. 

Noble.—Petroleum and natural gas were produced from numerous 
fields; natural gas liquids were recovered by the Lucien unit of Gaso- 
line Plant Management Co. Sandstone was quarried and crushed by 
several producers. 

Nowata.—Petroleum and natural gas were produced from six fields. 
Crushed limestone was produced by Peerless Rock Co. Coal was 
strip mined by Markley Coal Co. and Patch Coal Co. 

Okfuskee.— Petroleum and natural gas were produced from numer- 
ous fields. The productive Olympic field furnished about 1 million 
barrels of crude oil. Natural gas liquids were recovered by two plants 
of Grimes & Grimes and by the Laffoon plant of Kerr-McGee Oil 
Industries, Inc. Sand and gravel was produced by the State highway 
department. 

Oklahoma.—Petroleum and natural gas were produced from numer- 
ous fields; Oklahoma City field yielded 2.8 million barrels of oil. 
Natural gas liquids were recovered by Patton & Swab, Inc.; Champlin 
Oil & Refining Co.; Phillips Petroleum Co. (two plants) ; and Cities 
Service Oil Co. The Oklahoma City plant of Monarch Refineries, 
Inc., was inactive during the year. Structural and paving sand was 
produced by four operators, and paving sand was produced by the 
State highway department. Clay for manufacturing brick and tile 
was obtained from pits in the west part of Oklahoma City by Acme 
Brick Co. and United Brick & Tile Co. Near Choctaw, clay for light- 
Set aggregate was produced by Oklahoma Lightweight Aggregate 

orp. 

Okmulces — Patrolcum and natural gas were produced from numer- 
ous fields. The Phillips Petroleum Co. refinery at Okmulgee was in 
operation. Coal was mined underground near Henryetta by Ben 
ur Coal Co. and Consolidated Coal Co. Sandstone was quarried near 
Henryetta by the Ada Stone Co. Paving sand was produced for 
highways. 

Osage.—Osage, with many fields yielding oil and gas, was the leading 
oil-producing county. The Burbank field, under an extensive water- 
flooding program, produced 15.7 million barrels of oil and remained 
one of the most prolific fields. Natural gas liquids were recovered by 
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Phillips Petroleum Co. in two plants. Crushed limestone was pro- 
gure by Burbank Rock Co., Blake Stone Co., and Cookson Stone 


O. 

Ottawa.—All of the Oklahoma lead and zinc output and a major 
pir of the Tri-State district output was supplied from mines in 

ttawa County. Because of depressed metal markets, all major 
em d operations remained idle m year. At Miami, the 
Rare Metals plant of The Eagle-Picher Co. operated during the year. 
Chat was supplied by five producers. LEO was quarried in east 
central Ottawa County OF, erican Tripoli Division and processed 
in its plant at Seneca, Mo. Mineral specimens of sphalerite and 
galena were collected and sold as gem stones. 

Pawnee.—Petroleum and natural gas were produced from numerous 
fields; natural gas liquids were recovered by Frame Natural Gasoline 
Co. Construction and paving sand and gravel were produced by two 
operators. Limestone was quarried and crushed by several producers. 

Payne.—Petroleum and natural gas were produced from numerous 
fields; Yale-Quay, with a production of 1.3 million barrels of oil, was 
the largest in the county. Gas Products Corp. recovered natural gas 
liquids at the Norfolk field plant, formerly owned by Boswell-Frates 
Co. The refineries of Kerr-McGee Oil Industries, Inc., and Midland 
Cooperatives, Inc., at Cushing operated throughout the year. 
Crushed limestone was produced by ookson Stone Co. at the Cushing 
q and sand was mined by the Payne County highway 

epartment. 

Pittsburg.—Pittsburg County ranked fourth in value of MD 
duced. The underground coal mine of Lone Star Steel Co. cl in 
August. Natural was produced from three fields near Quinton. 
Sand was produced for hi way construction. Clay for manufactur- 
ing brick and tile was produced by the Oklahoma State Penitentiary 
west of McAlester. 

Pontotoc.—Petroleum and natural gas were produced from many 
fields, and natural gas liquids were recovered by plants of Humble 
Oil & Refining Co. and Kerr-McGee Oil Industries, Inc. However, 
the Fitts field plant of Kerr-McGee was closed on July 31. Building 
limestone was quarried near Fittstown by Townsend Quarry. Shale, 
clay, and limestone were quarried near Lawrence by Ideal Cement 
Co. for use in its Ada plant. Mid-Continent Glass Sand Co. produced 

lass sand and molding sand. Paving sand and gravel was produced 
by Dolese Co. and the State highway department. Ideal Cement Co. 
operated its new Ada plant throughout the year and retained its old 
plant on standby status. 

Pottawatomie.—Petroleum and natural gas were produced from nu- 

merous fields. St. Louis field was the largest producer. Natural 
liquids were recovered by the St. Louis plant of Sinclair Oil & 
Co. The Warren Petroleum Corp. plant in the Maud field, sold to 
Sinclair Oil & Gas Co., was bein dania Paving gravel was 
produced by the State highway epartment; construction sand was 
mined by one producer. 

Rogers.—Rogers County ranked second in coal production. Coal 
was strip mined by McNabb Coal Co. and Sinclair Coal Co. Shale 
was produced by Chandler Materials Co. as raw material for its 
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lightweight aggregate plant. Petroleum and natural gas were pro- 
duced from three fields. The Chelsea district produced most of the 
oil. The U.S. Army Corps of Engineers, Tulsa District, was con- 
structing the Oologah Dam on the Verdigris River. The Public 
Service Co. of Oklahoma was building its Oologah hydroelectric 
power plant. 

Seminole.—Petroleum and natural gas were produced from numer- 
ous fields; Seminole City field was the most prolific. Natural gas 
liquids were recovered at the plants of Redco Corp., Sinclair Oil € 
Gas Co., and Phillips Petroleum Co. Clay for manufacturing brick 
and tile was obtained west of Wewoka by Wewoka Brick & Tile Co. 
Sand and gravel was produced for highways. 

Sequoyah.—The total value of coal, mined from open pits by Salli- 
saw Stripping Co., was third highest in the State. Limestone was 
mined and crushed north of Marble City at the St. Clair Lime Co. 
quarry; part of the limestone was burned at Sallisaw in the company 
kilns; and the remainder was used for glassmaking, soil conditioning, 
and highway construction and maintenance. Other operators pro- 
duced limestone for riprap. Natural gas was produced from a small 
field. Sand and gravel was produced by one operator and the State 
highway department. 

Stephens.—Stephens County ranked second in petroleum production 
and produced considerable natural gas. Natural gas liquids were 
recovered by four plants. The D-X Sunray refinery at Duncan was 
being modernized at a cost of $1.6 million. Crushed sandstone and 
paving gravel were produced for highways. 

Texas.— Natural gas, from the vast Hugoton tet and petroleum 
were produced during the year. Natural gas liquids were recovered 
near Guymon by Cities Service Oil Co. and Hugoton Plains Gas & 
Oil Co., and elsewhere by Dorchester Corp. and Excelsior Corp. Con- 
struction sand and gravel was produced by three operators. 

Tillman.—Petroleum and a small quantity of natural were pro- 
duced. The Granfield refinery of Bell Oil & Gas Co. operated 
throughout the year. Construction sand was produced by two opera- 
tors. Century Granite Co. operated a granite-finishing plant at 
Frederick. 

Tulsa. —Petroleum and natural gas were produced. Brick and tile 
were manufactured by Acme Brick Co. and United Brick & Tile Co. 
in Tulsa, and by United Brick & Tile Co. in Collinsville. East of 
Tulsa, near Garnett, crushed limestone was produced by Anchor Stone 
Co., Chandler Materials Co., and Standard Industries, Inc. (two 
quarries). Also east of Tulsa, Dewey Portland Cement Co. con- 
tinued constructing its $12 million plant; initial capacity will be 1.25 
million barrels of cement yearly. Consuelo and paving sand were 

roduced by nine operators. At west Tulsa, refineries of The Texas 

o. and of b-x Sunray operated throughout the year. D-X Sunray 
was installing an 85,000-barrel-a-day crude oil distillation unit and a 
$1 million petrochemical] unit to produce benzene and toluene. The 
U.S. Army Corps of Engineers, Tulsa District, was constructing the 
Keystone dam on the Arkansas River. 

Washington.— Petroleum and natural gas were produced from five 
districts. Dewey Portland Cement Co. quarried limestone and clay 
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near Dewey for manufacturing portland cement. Crushed limestone 
was produced east of Bartlesville by M. E. Stewart & Sons. The Bar- 
tlesville smelter of National Zinc Co. operated throughout the year; 
sulfuric acid, as a byproduct from imported zinc ores, was produced 
in addition to zinc. 

Washita.—Petroleum and natural gas were produced from several 
small fields and from part of the prolific Elk City field. Sand and 
gravel was produced for highways. Agricultural gypsum was quar- 
ried near Colony by Agricultural Gypsum Co. 

Woods.—Natural gas and Petroleum were produced from several 
small fields. Construction sand was produced near Waynoka by Way- 
noka Sand & Gravel Co. Ezra Blackmon recovered salt by solar 
evaporation from water basins adjacent to the Cimarron River, west 
of Freedom. 

Woodward.—Natural gas and petroleum were produced. Sand and 
gravel was produced by Klines Sand Pit and by the State highway 

epartment. 


The Mineral Industry of Oregon 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the Oregon Department of Geology and Mineral Industries. 


By Frank B. Fulkerson,’ William N. Hale,* and Norman S. Petersen * 
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INERAL output in Oregon advanced to a record high in 1960, 
mainly because of increased values for stone and cement. 
Production value of sand and gravel, nickel ore, clays, and 

lime also gained. Output of uranium and mercury decreased 
markedly. 'The State value of production, which had recorded in- 
creases annually for 5 consecutive years, was 9 percent greater than 
in 1959. Unit values generally were steady, and the increase was due 
to the greater tonnages produced. Sand and gravel, stone, cement, 
and nickel ore continued to supply most of the State value. 

An index of the physical volume of production rose 10 percent from 
1959 to 1960. The index, which was obtained by averaging the rela- 
tive changes in the volume of production for all commodities, weighted 
by their 1960 values, was 110 in 1960 (1959— 100). 

A favorable development in the primary aluminum industry was 
the announcement that a new plant would be built in Oregon or 
Washington by Harvey Aluminum, Inc. The same company ex- 
panded the capacity of The Dalles aluminum plant during 1960. 


TABLE 1.—Mineral production in Oregon * 


1959 1960 
Mineral 
Quantity Value Quantity Value 

(thousands) (thousands) 
¿E Sines Seer eee ci esiax Mee pud thousand short tons.. 294 $308 318 $370 
Copper (recoverable content of ores, etc.)...short tons. .|........----)........---- 6 4 
Gold (recoverable content of ores, etc.)....troy ounces. - 686 24 835 29 
Mercury. oaaao- A deu cs se 76-pound flasks. . 1, 224 278 513 108 
Nickel (content of ore and concentrate)..... short tons.. 12, 374 (2) 13,115 5, 246 
Sand and gravel.................. thousand short tons.. 18, 087 15, 506 17, 673 16, 170 
Silver (recoverable content of ores, etc.)...troy ounces. - 242 (3) 284 (3) 
A beoe esie dis thousand short tons.. 13, 341 16, 126 16, 864 19, 620 


Value of {tems that cannot be disclosed: Asbestos, 
carbon dioxide, cement, diatomite, gem stones, iron ore 
(pigment material) 1959, lime, pumice, uranium, and 
values indicated by footnote 2-......--...------------|------------ €18, 607 |............ 14, 124 


Total E ————o—————  ———— 4 49, 843 |............ 54, 419 


b 1 AA A as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 

3 Figure withheld to avoid disclosing individual company confidential data. 

3 Less than $500. 

4 Revised figure. 

$ Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime. 


1 Commodity-Industry analyst, Bureau of Mines, Albany, Oreg. 
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New distribution facilities were completed by Calaveras Cement 
Co. at Springfield and by Ideal Cement Co. at Eugene. 

Consumption, Trade and Markets.—The bulk of the mineral output 
was for local consumption. Oregon business conditions improved 
slightly in 1960. These improvements occurred despite a continued 
depression in the production of lumber and wood products, the main 
manufacturing industry. Personal income and o payrolls 
gained, and monthly average unemployment, although fairly high, 
was less than in the p ing year. Construction gained due to 
greater activity in nonresidential building and stepped-up work on 
the highways, which more than offset lower residential construction. 
Building permits in the principal cities, contracts awarded, and 
monthly ave employment all increased 3 percent. Ave 
weekly hours of construction workers would have been higher than in 
1959 except for inclement weather in 2 months which curtailed work. 
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FIGURE 1.—Value of sand and gravel, stone, and total value of mineral produc- 
tion in Oregon, 1930-60. 
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TABLE 2.—Selected Oregon economic statistics 


Personal income: 


TOA AAA II IA millions.. $4, 036.0 +5 
IN A A O A IR SAS $, 276.0 4-4 
Construction activity: 
Building permits......... --.- cl cce lec eee eee ce eee eere -millions.. $196. 2 +3 
Contracts awarded. .... LLL LL ee eee nee ee ene eee do.... $304. 9 +3 
Cement shipments to Oregon destinations 
thousand 376-pound barrels.. 2, 898. 0 3, 097.0 +7 
Average monthly employment......... ccce ecce ecce eee 25, 300. 0 26, 000. 0 4-3 
Average weekly hours of construction workers...................... 36. 7 36.0 —2 
Lumber industry: 
Average monthly employment production workers..._.............- 68, 600. 0 65, 200. 0 —5 
Production, Douglas fir region of Oregon and Washington 
billion board feet. _ 8.5 8.0 —6 
Factory payrolls... c eee eee e cna millions... $766. 6 $770. 6 +1 
Average monthly total labor force... ccce ccce ce eame sare 703, 800.0 | 715,000.0 +2 
Average monthly unemployment...... e ccc ccc c eee eee 36, 900. 0 36, 400. 0 -1 


Source: Survey of Current Business, Oregon Business Review, Grow with Oregon, Oregon's Labor 
Market, Oregon Covered Employment & Payroll, F. W. Dodge Corp., and Bureau of Mines, 


Employment and Injuries.—Employment in the mineral industries 
was higher by 4 percent than in 1959 due to more workers in concrete, 

psum, and plaster products manufacturing, and in steelmaking. 

mployment in mining, at iron and steel foundries, and in nonferrous 
metals smelting and refining was slightly less than in 1959. From 
1955 to 1960, employment in primary metals gained at an average rate 
of 7 percent annually, making these industries one of the fastest 
growing manufacturing sectors in Oregon. Table 4 gives data on 
injuries in mining industries. 
TABLE 3.—Employment and payrolls in mineral-industry establishments subject 

to Oregon unemployment-compensation law, by industries 


1959 
Industry 
Employment|  Payrolls 
(thousands) 
Mining. adas 1, 227 $6, 955 
Btone, clay, and glass products: 
Glass and pottery.............-.--...l-l.-- 282 1, 783 
Hydraulic cement...................-.--... 454 2, 701 
Structural clay products. .................. 210 1, 051 
Concrete, gypsum, and plaster products.... 1, 451 7,917 
Cut-stone and stone products. ............. 36 209 
Miscoellaneous.......-.----- ccce cec eee nee 119 620 
Told dr ncn 2, 552 14, 341 
Primary metals: e 
Blast furnaces, Steelworks, rolling and 1, 123 8, 357 
finishing mlills..................-........- 
Smelting and refining of nonferrous metals.. 2, 046 12, 548 
Iron and steel foundries. . .................- 2, 035 12, 140 
Nonferrous foundries...............-....... 228 1, 194 
Miscellaneous............. --- e Lee ce ee eee 218 1, 319 
A o 5, 650 35, 588 
Industrial chemicals...........-.....--.-...---- 437 2, 683 
Products of petroleum and coal................- 325 1, 866 
Grand total... -...........-...-......... 10, 191 61, 431 


Source; Oregon Employment Department. Industries may vary from those in the Bureau of Mines 
canvass, 


832 MINERALS YEARBOOK, 1960 


TABLE 4.—Injury experience in the mineral industries 


Men Average Injuries 
Year and industry working | active |Man-hours| Fatal | Nonfatal| per mil- 
daily days worked injuries | injuries Hon man- 
ours 


A o A | nema tee ee: 


1959: 


uarries and mills 1... .............. 909 215 | 1, 562, 867 
Nonmetal mines and mills.......... 219 214 , 858 
Sand and gravel operations......... 152 206 | 1,241,315 
Metal mines and mills.............. 357 148 421, 771 
Coal Mines 2 6. onc dee sonal 7 41 2, 313 

Po daa 2, 244 201 | 3,602, 124 

1960: 2 
Quarries and mills !_................ 831 209 | 1,392, 663 
Nonmetal mines and mills.......... 192 216 331, 787 
Sand and gravel operations. ........ 826 191 | 1, 264, 784 
Metal mines and mills.............. 173 165 ' 
Coal mines. ..................-..... 5 29 1, 145 
Total. oda 2, 027 198 | 3, 218, 202 


1 Includes cement- and lime-processing plants. 
2 Preliminary figures. 


Government Programs.—Two contracts involving mercury were ac- 
tive under the program of the Office of Minerals Exploration (OME), 
U.S. Department of the Interior. These contracts covered work at 
the Nisbet mine fo; O. Bartell, Clackamas County) and the Big 
Muddy prospect (Oregon Cinnabar Mines, Inc., Jefferson County). 
The amounts were $14,920 and $47,910, respectively, with Government 
participation of 50 percent. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Asbestos.—A small quantity of chrysotile asbestos (shorts) was 
shipped by Oregon Asbestos Co., Mount Vernon, Grant County, to a 
California market. 

Cement.—Production and shipments of cement were 18 and 15 per- 
cent greater, respectively, than in 1959. As in previous years, output 
was from three plants—one each in Baker, Clackamas, and Jackson 
Counties. Shipments were made chiefly within the State; out-of- 
State shipments were mainly to Idaho and Washington, with smaller 

uantities to northern California and Alaska. 'Trucks continued to be 
the principal method of transport; however, water and rail movement 
increased. The ratio of bulk to container (bag) shipments from pro- 
ducing plants was greater than in 1959. 

Combined production from nine cement plants in Oregon and Wash- 
ington was 8,244,300 barrels (376 pounds each) of finished portland 
cement; the same plants shipped 8,319,400 barrels of cement. The 
average value of portland cement shipped by producers in Oregon 
and Washington was $3.59 per barrel, f.o.b. plant, compared with 
$3.50 in 1959. 

Calaveras Cement Co. placed in operation a 2,350-barrel-capacity 
bulk-cement transfer plant at Springfield. The plant was to be sup- 
plied by rail shipments from Calaveras plants in California. Ideal 
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Cement Co. constructed a 2,000-barrel-capacity distribution terminal 
at Eugene. The terminal, which was equipped to receive bulk or 
packaged cement by rail or truck, was to be supplied from the Ideal 
plant at Gold Hill. 

Clays and Shale.—Clays sold or used by producers in Oregon ad- 
vanced 8 percent over 1959 because of increased production of clay for 
cement. Miscellaneous clay production used in making heavy clay 
products, principally building brick and agricultural draintile, was 
15 percent less than in 1959. Miscellaneous clay was produced in 
Benton, Clackamas, Klamath, Malheur, Marion, Multnomah, Polk 
Tillamook, Union, Washington, and Yamhill Counties. Clay and 
shale used at cement plants were produced in Baker and Jackson 
Counties. 

Production of shale for processing to expanded aggregate declined. 
The raw shale was expanded at plants of Smithwick Concrete Prod- 
ucts Co. and Northwest Aggregate, Inc., in Washington County. 
Output was marketed mainly for use as a lightweight-concrete aggre- 
gate; the expanded product also was used as pozzolan additive to 
concrete used in constructing the John Day Dam. 

Central Oregon Bentonite Co. increased production and shipments 
of bentonite from the Silver Wells operation southeast of Prineville, 
Crook County. The ground bentonite was used mainly as a binder 
for pelletized livestock feed and for sealing earth-lined irrigation 
canals and reservoirs. Smaller quantities were used in oil-well drill- 
ing muds and for insecticide dusts. 

Diatomite.—Production and shipments of prepared diatomite were 
6 percent lower than in 1959. Output was from the quarry and 

reparation plant of Great Lakes Carbon Corp., Mining € Mineral 
Products Division, near Terrebonne, Deschutes County. The pre- 
pared product was marketed chiefly for filter, filler, and insulation 


uses. 

A. M. Matlock continued to explore diatomite deposits in the Silver 
Lake area of Lake County. small tonnage of crude ore was 
produced and stockpiled. 

Lime.—Output of lime at the Baker plant of Chemical Lime Co. 
was slightly greater than in 1959. Electroprocess, metallurgical, and 
paper plants in the Pacific Northwest continued as the principal 
markets for the quicklime and hydrated lime produced. 

Pacific Carbide & Alloys Co. quarried limestone from the Black 
Marble quarry near Enterprise, Wallowa County, to supply the com- 
pany limekilns at Portland, Multnomah aus Quicklime produc- 
tion was utilized by the firm to manufacture calcium carbide. 

Perlite.—Output of expanded perlite by Supreme Perlite Co., Port- 
land, Multnomah County, was 9 percent lower than in 1959. Nevada 
mines supplied the crude perlite processed at the plant. The ex- 
panded product was marketed chiefly as a building plaster aggregate; 
smaller quantities were sold for soil conditioning and for concrete 
aggregate use. 

Pumice and Volcanic Cinder.—The quantity of pumice and pumiceous 
materials (volcanic cinder and scoria) sold or used by producers in 
Oregon was 4 percent lower than in 1959. Production was from three 
operations in Deschutes County. 


834 MINERALS YEARBOOK, 1960 


The quantity of pumice sold or used remained substantially the 
same as in the previous year; however, volcanic cinder and scoria out- 
put declined moderately. Pumiceous materials produced were used 
mainly as lightweight-concrete aggregate. Smaller tonnages of 
cinder were used for surfacing roads and as roofing rock, and a small 
quantity of pumice was utilized for insulation purposes. 

Sand and Gravel.—Total output of sand and gravel was 17.7 million 
tons—a decline of 2 percent from the record high of 18.1 million tons 
produced in 1959. The principal cause of the decline was curtailed 

uirements for sand and gravel by the U.S. Forest Service and the 
US. Army Corps of Engineers. The quantity of sand and gravel 
used at State highway department projects remained substantially 
the same (2.9 million tons) as the year before. Sand and gravel 
output by commercial producers was 7.4 million tons, compared with 
7.2 million tons in 1959. Noncommercial (Government-and-con- 
tractor) production was 10.3 million tons—a decline of 6 percent from 
the 10.9 million tons produced in 1959. Production was reported 
from 33 of the 36 counties. Output exceeding 1 million tons was re- 
ported from Clackamas, Lane, Multnomah, and Gilliam Counties. 


TABLE 5.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 
Class of operation and use 


Quantity} Value | Quantity! Value 


Com mercial operations: 


IN AS weccedcewesceedan ses 2, 360 $2, 829 2,313 $2, 706 
Concrete and roadstone....2- eee eee eee 4, 369 4, 657 3, 852 4,513 
Other A A A A DT, 484 401 1, 237 865 
A ERR THRONE RERO 72135| 7,887 | 7,40 8, 083 
P——_—— —Ó mens 

Government-and-contractor operations: 
BUIN us ne 5, 284 2, 031 3. 734 2,733 
Concrete and roadstone. - 222-2222. eee 5, 589 5, 588 4, 582 4,757 
00017 qo NOI e A A AA aes sw 747 
A AI LEES 10,874 | 7,619 8,087 
All operations: B 
Büildijl A A A A A ca aa 7, 644 4, 861 6, 047 5, 289 
Concrete and roadstone- .............. ll ll ll eee 9, 958 10, 245 B, 434 9, 270 
Ütbi! AI unes AEE e d amete ua LEE 484 401 3, 191 1,612 
Grand total 3........-----------------eeeeeeneeneencen-ee- 18,087 | 15,506 | 17,673 16,170 


1 Includes special sands, railroad ballast, and sand and gravel used for miscellaneous purposes, — 
2 Owing to rounding, the individual items may not add to totals shown, 


Stone.—Output of stone for all purposes reached a record of 16.9 
million tons, an increase of 26 percent over 1959. The rise resulted 
from increased quantities of crushed stone used at State and Federal 
road projects. Stone output by commercial concerns was 4.2 million 
tons, and noncommercial (Government-and-contractor) production 
was 12.7 million tons, compared with 4.8 and 8.5 million tons, respec- 
tively, in 1959. In tonnage, basalt continued to be the principal stone 
quarried. Output was used for roadstone, ballast, and riprap. 

The quantity of limestone quarried was 1.2 million tons, an in- 
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crease of 10 percent. (Greater production of limestone for cement 
manufacture accounted for the increase. Producers reported that the 
largest tonnage was used by the cement industry, followed by the 
lime, sugar, paper, calcium carbide, and metallurgical industries, and 
agriculture. Limestone for industrial uses was quarried in Baker, 
Josephine, Polk, and Wallowa Counties. 

Bristol Silica Co. continued to produce industrial silica (quartz) 
near Rogue River, Jackson County. Crushed silica was marketed for 
manufacturing silicon carbide, ferrosilicon, and refractories, and for 
other industrial paps The processing plant had to be relocated 
during the year because of highway construction. A new crushing 
and screening facility was built adjacent to rail and truck transporta- 
tion routes west of Gold Hill. Sampling and evaluating of the 
Rannells silica deposit on Quartz Mountain northeast of Roseburg, 
OI County, continued and the deposit was the subject of an 
article. 


TABLE 6.—-8tone sold or used by producers, by uses 
(Thousand short tons and thousand dollars) 


Bullding (dimension stone). .......................... ll... ll. 
Concrete, roadstone, and sereening 
F080 A A A A lup o LE OE 
Railroad A A eit eu sc eee eeees ake 
OUNCE A A 


1 Included with **Other" to avold disclosing individua! company confidential data, 

2 Used at sugar refineries, in manufacturing paper and cement, at metallurgical and chemical plants 
and for other unspecified purposes; and items indicated by footnote 1. 

3 Owing to rounding, individual items may not add to total shown. 


Rough building-stone production increased sharply as new quarries 
were brought into production. Dimension stone was quarried in 
Baker, Deschutes, Lake, Marion, and Multnomah Counties. 

Stone was produced from operations in all 36 counties, and output 
exceeded 1 million tons in Baker, Jackson, and Lane Counties. 

Tale and Soapstone.—Soapstone mined in northwestern Washington 
was ground at Portland plants of Stauffer Chemical Co. and Miller 
Products Co. Output of ground soapstone, which was used as a 
carrier in insecticides and fungicides, declined sharply from 1959. 

Vermiculite (Exfoliated).—Production and shipments of exfoliated 
vermiculite were moderately higher than in 1959. Vermiculite from 
Montana and the Union of South Africa was utilized at Portland 
plants of Vermiculite Northwest, Inc., and Supreme Perlite Co., re- 
spectively. The exfoliated product was marketed as a loose-fill insula- 
tion, as a lightweight aggregate for plaster and concrete, and as a 
soil conditioner. 


.J 3Ramp, Len, The Quartz Mountain Silica Deposit : Oregon Dept. of Geol. and Min. Ind., 
The Ore-Bin, vol. 22, No. 11, November 1960, pp. 109-114. 
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METALS 


Aluminum.—In April, Harvey Aluminum, Inc., announced that it 
would expand the annual capacity of its primary aluminum plant at 
The Dalles from 60,000 to 75,000 tons. Fabricating and billet-casting 
facilities also were planned at The Dalles, along with additions to the 
company mill at Torrance, Calif. The Harvey concern planned to 
construct another plant in Oregon or Washington with an annual 
capacity of 75,000 tons of primary aluminum, increasing primary an- 
nual capacity of the company in the Pacific Northwest to 150,000 tons. 
In July, the Harvey company entered into an agreement with Bonne- 
ville Power Administration for a peak load delivery of 75,000 kilo- 
watts of firm power and 80,000 kilowatts of secondary power, to begin 
by January 1963. 

Chromium.—No chromium ore or concentrate was produced in 1960; 
chromite mines and mills were closed in mid-1958 upon completion of 
the Federal chromite stockpiling program. Southwest Oregon beach 
sand containing chromite was the subject of a report.’ 

Copper.—Concentrate from the Standard mine, Grant County, 
the source of small quantities of copper in recent years, was shipped 
to the Tacoma (Wash.) smelter; production also was recorded at the 
Copper Eagle and other mines in Josephine County late in the year. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc, in terms of 


recoverable metals? 


Material 
sold or 
trented 3 

(short Troy Value 
tons) ounces [{(thousands) 


— | ee e e —— | | msc mro Sp 


2,078 
1, 991 
2, 594 


Mines producing Gold (lode and placer) | Silver (lode and placer) 


Year 


Lode 


TO 1, 947 
TE --- cc ccecc LL. 356 
r 1.231 
1852-1960... O LLL. 


value 
Value Short Value Short Value  |(thousands) 
(thousands)| tons (thousands) tons  |(thousands) 


p——————— DÓÀAAÓ——————————— — P: — P 


1951-55 (averago)..... (5 $22 
AAA ——— 2401. — 0I. D] a E A 116 
lü057.::..-..222.-2&z22.4] —— ~ E JM Oil. ... Lb ]:-——--D--2----— 148 
1058....--:.-----.]  —  101| i bl] jj «Beh (9 O PEA A 58 

$ 24 
A 9 1 OOo. 5 774 E AAA AA O A 33 
1852-1900............- 23 140, 430 


1 Includes recoverable metal content of gravel washed (placer operations), old tailings retreated, ore 
milled, and ore shipped to smelters during calendar year indicated. Owing to rounding, individual items 
may not add to total shown. 

2 Does not include gravel washed. 

8 Less than $500. 

4 Data not available, 


3 Hunt, J. F.. Beneficiation of Southwest Oregon Bench Sands by High Tension and 
Magnetic Dry Processing : Raw Materials Survey, Ser. 60, Issue 4, August 1960, pp. 5-7. 
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A geologic report on copper-cobalt deposits was placed on open file 
for public inspection at the Spokane (Wash.) office of the Federal 
Geological Survey.* 

Gold.—Gold output increased 149 ounces over the 1959 record low. 
Placer mines in Josephine County supplied 63 percent of the 835 
ounces (lode and placer) produced. In Gan County, lode gold was 
recovered principally from the Buffalo (gold ore) and Standard 
(copper ore) mines; over 65 percent of the State lode output was 
mined in this county. 

Some gold mines were developed in the Cracker Creek district, 
Baker County. Emerald Empire Mining Co., Corvallis, leased the 
Champion, Musick, and Helena group claims (Bohemia district) 
from Lane Minerals, Inc. Work was done at these properties and at 
mines in the Blue River district late in 1960. Lane Minerals, Inc. 
Cottage Grove, was developing mines near Fairview Peak (Centra 
Bohemia district), Lane County, where access to the Bohemia district 
was improved by county and Federal road projects. 

Mercury.—Mercury production was 513 flasks, a decline of 58 percent 
from 1959. The Bretz mine (Arentz Mining Venture), Malheur 
County, and the Bonanza mine (Bonanza Mine & Oil Corp.) , Douglas 


TABLE 8.—Gold production at placer mines 


Mechanical and Small-scale hand Total 
hydraulic methods methods ! 
Year Materlal Material Material 
treated | Gold treated | Gold treated | Gold 
Num- | (thou- | (troy | Num- | (thou- (troy | Num- | (thou- (troy 
ber sand |ounces)| ber sand ][ounces)| ber sand |ounces) 
cubic cubic cubic 
yards) yards) yards) 
1951-55 (average)...... 15 1,808] 4,775 10 11 134 25 1, 820 4, 909 
ARA 10 52 14 5 3 40 15 56 354 
IU A ES E 10 34 126 8 7 18 41 179 
IU M aa 24 258 489 9 6 58 33 264 545 
1050 A 19 54 396 8 4 54 27 58 450 
1900 AAA 214 226 610 20 5 58 34 231 668 


3 Includes surface and underground (drift) placers. 
2 Includes 12 bydraulic mines, 1 nonfloating-washing plant, and 1 skid-mounted washing plant, 


TABLE 9.—Mine production of gold, silver, and copper in 1960, by classes of ore 
or other source materials, in terms of recoverable metals 


Material 


Number sold or Gold Silver Copper 
Source of treated (troy (troy (pounds) 
mines (short ounces) ounces) 
tons) 

A AAA d daE 10 889 135 137 AAA 
es AAA A 3 342 32 46 12, 000 
Total lode........................... 13 1, 231 167 183 12, 000 

Gravel (placer operations) ............--.-- 34 (1) 668 aKa D WE EE 
Grand total. ........................ 47 1,231 835 284 12, 000 


1 230,865 cubic yards of placer gravel washed, 


* Vhay, John 8., Copper-Cobalt Deposits of the Quartzburg District, Grant County, Oreg. 
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County, yielded 63 and 36 percent, respectively, of the total output; 
mines in Crook and Jackson Counties accounted for the remainder. 
Of the 11,631 tons of ore processed, 72 percent was beneficiated by 
flotation before furnacing. The Bonanza mine, one of the major 
Oregon producers in past years, was abandoned on October 1. 

Nickel.—Nickel silicate ore, totaling 874,318 tons and averaging 1.5 

ercent nickel, was hauled by tramway and diesel trucks from the 

ickel Mountain open-pit mine (Hanna Mining Co.) to the smelter 
(Hanna Nickel Smelting Co.) near Riddle. The latter company, using 
the d’Ugine process to recover nickel from the ore, produced 22,229,- 
000 pounds of nickel contained in 48,728,000 pounds of ferronickel. 
Commercial marketing of ferronickel was one of numerous projects 
being considered to keep the Hanna nickel plant operating after 
completion of the Federal stockpiling program in 1962. 

The Hanna nickel operation was the subject of three reports in 
1960.5 

Silver.—Silver was recovered as a byproduct of lode and placer gold 
operations; output increased 42 ounces over the 1959 record low of 
242 ounces. 

Seventy-one percent of the placer silver production was reported 
from Josephine County, and over 70 percent of the lode silver output 
was from Grant County, where the Buffalo mine accounted for 54 
percent of the State lode total. 

Steel.—In Portland, Oregon Steel Mills, Inc., the only producer of 
rolled-steel products in Oregon, reduced prices April 1 in an effort to 
offset increased competition from foreign producers of merchant bars 
and structural items. 

Uranium.—Production of uranium ore was recorded late in 1960 
from the Lucky Lass claims, Lake County, and the Rocky Ridge 
claims, Crook County. The White King mine, Lake County, leased by 
Lakeview Mining Co., did not produce in 1960. The company returned 
the property to the owners, and later it was leased to Vance Thorn- 
burg, Grand Junction, Colo. Uranium ores from Alaska and Nevada, 
in addition to the Lucky Lass and Rocky Ridge ore, were processed 
at the Lakeview Mining Co. mill at Lakeview. The company con- 
tracted with the Atomic Energy Commission to process uranium ores 
until November 1963. 

Other Metals—Wah Chang Corp. installed rolling-mill equipment 
to shape ingot to rod, sheet, plate, and other forms at its refractory 
metals plant at Albany. The company produced zirconium, colum- 
bium, tantalum, and hafnium metals from ores and concentrates, and 
employment rose to a high of more than 500 during the year. Oregon 
Metallurgical Corp., also at Albany, received a $430,000 Government 
contract to produce high-purity vanadium for atomic energy appli- 
cations. Other metals processed by the company were zirconium, 
titanium, tungsten, and molybdenum. Employment fluctuated during 
the year and reached 325 at peak production. 


5 Bogert, John R., How Ferronickel Is Produced From Low-Grade Laterite by the Ugine 
Process : Min. World, vol. 22, No. 11, October 1960, pp. 33-37. 

Coleman, E. E., and Vedensky, D. N., Production of Ferronickel at Riddle, Oreg.: 
Pres. ann. meeting of AIME, New York, N.Y., Feb. 15-18, 1960. 

Mollard, Earl S., Nickel: Min. Cong. Jour., vol. 46, No. 2, February 1960, pp. 110-111. 
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MINERAL FUELS 


Carbon Dioxide.—Natural carbon dioxide recovered from mineral 
waters pumped at wells of the Gas-Ice Corp., Ashland, Jackson 
County, was reduced sharply from 1959. Carbon dioxide was 
processed to dry ice at the company’s Ashland plant. 

Coal.—Pacific Power & Light Co. mined and shipped a 60-ton sam- 
ple of coal from the Eden Ridge field in Coos County to the Colorado 
School of Mines for testing. The testing was part of an extensive 
evaluation program begun by the company in 1956 to determine the 
feasibility of ae a steam-electric generation plant on the coal 
reserves of the Eden Ridge field. . 

Natural Gas.—A dditional supplies of natural gas were made avail- 
able to consumers in the State through construction of a 120-mile 
pipeline from Camas, Wash., to Eugene, Lane County. The pipeline, 
constructed for El Paso Natural Gas Co., made available natural 
gas to the Eugene area for the first time. Approval of the Canadian 
Government, the Federal Power Commission, and the Public Utilities 
Commissions of California, Oregon, and Washington was obtained 
for construction of a 36-inch, 1,404-mile pipeline from Alberta 
(Canada) fields to markets in northern and central California. The 
pipeline, which was to traverse eastern and central Oregon, would 
bring natural gas to Bend, Klamath Falls, Medford, and Rogue River 
Valley points. The project was scheduled for completion in 1961. 

Petroleum.*—The Oregon Department of Geology and Mineral In- 
dustries issued seven new drilling permits in 1960—five in Polk 
County and two in Lake County —compared with three permits issued 
in 1959. A total of 22,802 feet was drilled in 1960, compared with 
5,192 feet the previous year. 

Humble Oil & Refining Co. in southern Lake County drilled to a 
depth of 12,093 feet before abandoning the well. This was the sec- 
ond-deepest hole drilled in Oregon in search for oil and gas; the 
deepest was a 12,880-foot dry well by Sinclair Oil & Gas Co. (1955) in 
Lane County. At yearend, the Humble company was drilling a sec- 
ond well, the “Leavitt No. 1,” in southern Lake County 4 miles south 
of Lakeview. 


REVIEW BY COUNTIES 


Baker.—Increased production of cement, lime, sand and gravel, 
stone, and clay advanced the value of mineral production in the 
county over that of the previous year. The Oregon Portland Cement 
Co. plant at Lime continued, in terms of value, to be the principal 
mineral-industry activity. Portland cement output increased sub- 
stantially over 1959 when dam construction in the region was cur- 
tailed because of a nationwide steel strike. Limestone for the plant 
was supplied from the nearby Limerock quarry, and shale was 
obtained from the company Gales Creek quarry. Chemical Lime 
Co. continued production of quicklime and hydrated lime at a plant 
north of Baker. Limestone for the plant was obtained from the com- 
pany Marble Creek quarry northwest of Baker. 


€ Oilwell drilling data were obtained from The Ore.-Bin, a monthly publication of Oregon 
Department of Geology and Mineral Industries. 
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TABLE 10.—Value of mineral production in Oregon, by counties 


(Thousand dollars) 
County 1959 1960 Minerals produced in 1960 in order of value 

Bakio (1) (1) Cement, stone, lime, sand and gravel, clays, gold, 
silver. 

Benton AAA ee $471 $384 | Sand and gravel, stone, clays. 

Clackamas.........-.-.-...-.--- (1) (1) Cement, sand and gravel, stone, clays. 

Clatsop AA outed cee 141 1,205 | Stone, sand and gravel. 

Columbia... cocco meer 252 389 Do. 

008. c oaosaosavedeLqei sedasece: 292 868 | Stone, sand and gravel, gold. 

Crook AAA O des 252 340 | Stone, sand and gravel, clays, mercury, uranium, 

CU da 251 699 | Stone, sand and gravel. 

Deschutes. ....................- 1, 210 1,461 | Diatomite, sand and gravel, pumice, stone. 

Douglas ccoo 5.2 onn au boda 6,576 7,011 Nickel, sand and gravel, stone, mercury, gold, 
silver. 

GINS Me cee ee tee 75 878 | Sand and gravel, stone. 

Grants AAA 96 42 | Stone, gold, asbestos, copper, silver. 

Harney AA 112 68 | Stone, sand and gravel. 

Hood River 25 casccórsraconidn.. 197 151 Do. 

JACK SO ccocacncinior atroces 4,185 3,347 | Cement, stone, sand and gravel, clays, carbon dioz- 
ide, gold, mercury, silver. 

ias AAA 87 430 | Stone, sand and gravel. 

JoStephiN8. .ooocoooomconoccocooo. 763 231 | Stone, sand and gravel, gold, copper, silver. 

A AA A 240 226 | Stone, sand and gravel, clays. 

La lonaicinnrrascin alcoi (1) 320 | Stone, sand and gravel, uranium. 

Lig. eetset ceense esida euet 5, 427 7,844 | Sand and gravel, stone, gold, silver. 

Liücolnz...ccusemcenauMacoR eT 439 363 | Stone, sand and gravel. 

JAN 5503 5 elc usewa dame see 2, 563 457 Do. 

Malheur......------------------ 1,008 457 | Stone, sand and gravel, mercury, gold. 

SE AI ea pcm caso Edd 382 846 | Sand and gravel, stone, clays. 

NLOLIOW A 188 282 | Stone. 

Multnomah- ................... 3, 411 4,008 | Sand and gravel, stone, lime, clays. 

Polos rica 75 428 | Stone, sand and gravel, clays. 

e AAA 345 587 | Stone, sand and gravel. 

don AA AS 175 255 | Stone, sand and gravel, clays. 

Umata 1,059 1,171 | Stone, sand and gravel. 

UNON AA OA 663 380 | Stone, sand and gravel, clays. 

W allOWSecce ne eee ce 138 270 | Stone. 

A A ccs ebc tau Led 815 426 | Stone, sand and gravel 

Washington. .................-- 777 1,016 | Stone, clays, sand and gravel, 

Wheeler. IA weet bo tog! 188 98 | Stone, sand and gravel. 

Yamil: caso cani 198 92 | Sand and gravel, clays, stone. 

Undistributed 2,................ 17, 399 18, 642 

Total 4... 2: uiccónes ede 4 49, 843 54, 419 


me withheld to avoid disclosing individual company confidential data; included with *'Undis- 

M fn chides value of mineral production that cannot be assigned to specific counties and values indicated 
1 otal dd maei to climinate duplicating value of raw materials used in manufacturing cement and lime. 
4 Revised figure. 

Limestone for industrial and agricultural uses was quarried near 
Durkee by Oregon Portland Cement Co. 

Crushed roadstone output (chiefly basalt) increased substantially 
over the previous year owing to greater requirements by the State 
highway department. 

In J uly, fire destroyed the plant and stone-processing equipment of 
Northwestern Granite Co., near Haines. The company was a pro- 
ducer of monumental stone. 

Some of the old workings at the E & E, Columbia, Ibex, and North 
Pole gold mines near Bourne, along with gold properties of Cracker 
Creek Mining Co., Cracker Creek district, were operated in earl 
1960. Bourne Mines, Inc., revamped a 120-ton ball mill at the E & 
mine to mill gold ore from some of these properties. 

Clackamas.—In terms of value, the county again ranked first in the 
State for mineral production. Oregon Portland Cement Co. con- 
tinued cement production at Oswego at about the 1959 rate. Sand 
and gravel output was 4 percent lower than in 1959, and crushed 
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stone production also declined. Three firms mined clay for making 
heavy clay products; production was 4 percent lower than in 1959. 

The OME approved a loan to explore a mercury deposit (the Nisbet 
mine, A. O. Bartell) in Clackamas County; government participation 
was 50 percent of $14,920. 

Coos.—A pilot plant capable of concentrating 50 tons of ore a day 
was under construction by Bolivar Copper Co. at a property 28 miles 
from Powers. 

Columbia.—Stone and sand and gravel were produced. Stone pro- 
duction increased sharply over 1959, mainly because of greater de- 
mand for roadstone at State and county highway projects. The C. K. 
Williams & Co., Western Division, operation near Scappoose (crude 
iron oxide pigment) was inactive. 

Crook.—Central Oregon Bentonite Co. continued production of 
bentonite from the Silver Wells operation southeast of Prineville. 
Ground bentonite shipments increased fourfold over 1959, the first 
year of operation. Stone and sand and gravel for road use also were 
produced in the county. 

Werdenhoff Mining Co. began open-pit mining at a cinnabar 
deposit in the Lookout Mountain area near Prineville. A 40-ton 
Hershoff furnace, 48 condensers, a crusher, conveyor, and other facili- 
ties to extract mercury from the ore were installed at the property. 

Deschutes.—Diatomite, pumice, sand and gravel, and stone were pro- 
duced by mineral industries. Diatomite was quarried, processed, and 
shipped by Great Lakes Carbon Corp. from an operation near Terre- 
bonne. Three producers supplied the State production of pumice and 
cinder in 1960. 

Douglas.—Machinery and equipment were being salvaged from the 
Bonanza mine (Bonanza Oil € Mine Corp.) near Sutherlin, following 
its closure in October. The company was considering sending the 
rotary furnace and related equipment to a quicksilver operation in 
Ecuador. 

Additional] mining benches were developed on the north and east 
side of the open-pit nickel mine (Hanna Mining Co.) at Riddle. 
Attention was given also to the relocation of main haulage roads for 
future operations. 

A tramway used by Hanna Mining Co. to transport nickel ore from 
the mine to the smelter was damaged in an accident and shut down 
for several weeks; during that time ore was delivered to the smelter 
by large diesel trucks. 

Grant.—A lower adit was driven at the Buffalo mine in the Granite 
district. The level was 250 feet below previous workings and was 
driven to tap an ore body that had yielded shipping- and milling- 
grade ore for many years. 

Jackson.—The Gold Hill cement plant of Ideal Cement Co. con- 
tinued to be the principal mineral-industry activity. Production of 
cement was slightly less than in 1959. Limestone used at the plant was 
obtained at a quarry in Josephine County, and shale was supplied from 
the company Gold Hill quarry. 

Bristol Silica Co. continued quA and crushin 
for industrial uses; the firm a 

615629—61—— 64 


g silica (quartz) 
so quarried and crushed granite for 
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poultry grit. Gas-Ice Corp. recovered natural carbon dioxide from 
ound waters pumped at wells near Ashland. The quantity of car- 

n dioxide recovered declined sharply from 1959. Crushed stone and 
sand and gravel output remained substantially the same as in the pre- 
vious year. 

Jefferson.—Oregon Cinnabar Mines, Inc., was granted an OME loan 
for exploration at the Big Muddy prospect ; Government participation 
was 50 percent of $47,910. 

Josephine.—Sharply reduced requirements for road materials by the 
State highway department and the U.S. Forest Service caused a drop 
in value of mineral production. The Marble Mountain quarry was 
operated by Ideal Cement Co. to supply limestone requirements of the 
company cement plant at Gold Hill Jackson County. Moderatelv 
d production of limestone for this use also contributed to the 

ecline. 

Harry Commers of Grants Pass shipped two carloads of copper ore 
to the Tacoma smelter in October; the ore was mined at the Copper 
Eagle (Brass Ledge) mine in the Galice district. 

he War Eagle quicksilver mine was being examined by David 
Chase of Medford. A 10-ton Gould-type rotary furnace and other 
equipment were moved from the nearby Bonita mine to the War Eagle 
property where small amounts of ore were tested. "The possibility of 
PRA MEE a mercury-bearing coal on War Eagle property was con- 
sidered. 

Lake.—In July, Humble Oil & Refining Co. began drilling its 250,- 
000-acre lease block in southern Lake County. A test hole northwest 
of Lakeview, the Thomas Creek No. 1, was drilled to a depth of 19,093 
feet before the well was abandoned. At yearend, the company was 
drilling a second test well 4 miles south of Lakeview. 

Lane.—The county ranked first in production of sand and gravel 
(6.3 million tons) and stone (3.1 million tons). Most of the output 
was utilized by the U.S. Army Corps of Engineers at dam-construction 
poles Sand and gravel produced by commercial firms was 1.7 mil- 

ion tons, compared with less than 1 million tons in 1959. Output of 
stone by commercial concerns during the year dropped to 835,000 tons, 
a decline of 31 percent from the 1.2 million tons produced in 1959. 

Linn.—Two electron-beam melting furnaces and four rolling mills 
were installed by Wah Chang Corp. in 1960. Strip, slab, sheet, foil, 
and rod were made at the new rolling mill where metal ingots shipped 
from various customers throughout the United States, and the ingots 
produced at Wah Chang, were processed. Facilities of Wah Chang 
Corp. included separation, refining, melting, and fabrication plants for 
the four refractory metals—zirconium, hafnium, columbium, and tan- 
talum. The company marketed sponge, ingot, and fabricated products 
of these metals. 

Oregon Metallurgical Corp., in addition to preparing ingots and 
castings of titanium, molybdenum, tungsten, vanadium, and zirco- 
nium, experimented with casting spent uranium for use as a counter- 
weight in supersonic aircraft. The company installed additional 
furnaces and auxiliary equipment for melting refractory metals. 

Multnomah.—Chemical and metallurgical plants in Portland pro- 
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duced calcium carbide, ferrosilicon, ferromanganese, silicomanganese, 
caustic soda, chlorine, and rolled and cast steel products. 

Oregon Steel Mills, Inc., Portland, reduced extras and lowered the 
price of merchant bar (10- to 20-ton orders) and structural steel (over 
10-ton orders) by $15 a ton. The other two steel producers in the 
Pacific Northwest (Bethlehem Steel Corp., Pacific Coast Division, 
and Northwest Steel Rolling Mills, Inc., Seattle, Wash.) lowered 
prices in areas where they competed with the Portland firm. Oregon 
Steel Mills, Inc., operated three electric furnaces with an annual steel 
capacity of 150,000 ingot tons. 

Portland was the port of entry for foreign base-metal ores and 
concentrates transshipped to smelters in Idaho and Montana. During 
a 114-month labor dispute at The Bunker Hill Co. operations, Kellogg, 
Idaho, a shortage of storage space at the smelter required stockpiling 
more than 20,000 tons of lead and zinc ores and concentrates at Port- 
land dock terminals. 

Aluminum oxide from Japan was received at Portland for reduction 
to aluminum at the Harvey Aluminum, Inc., plant at The Dalles. 

Sand and gravel, stone, clay, and lime were the mineral commodi- 
ties prediiced: Output of sand and gravel rose to 3.3 million tons, 
an increase of 9 percent over 1959. Increased requirements for this 
commodity by county, State, and Federal agencies was the principal 
reason for the greater production. Columbia Brick Works manu- 
factured building brick from clay mined at the company pit south- 
east of Gresham. Limestone quarried in Wallowa County was proc- 
essed to quicklime by Pacific Carbide & Alloys Co. of Portland. The 
quicklime was utilized by the firm to manufacture calcium carbide. 

Perlite, vermiculite, and soapstone were shipped from out-of-State 
mines to processing plants in the county. Perlite mined in Nevada 
was expanded by Supreme Perlite Co., Portland. Vermiculite was 
exfoliated at Portland plants of Vermiculite Northwest, Inc., and 
Supreme Perlite Co. Soapstone mined in Washington was ground 
by Stauffer Chemical Co. and Miller Products Co, for use in manu- 
facturing insecticide dusts. 

Polk.— Limestone was quarried near Dallas by Oregon Portland 
Cement Co. for use at the company Oswego cement plant. Output 
of limestone was lower than in the previous year. Cla mined near 
Monmouth was used to make draintile by Monmouth Brick & Tile 
Co. Sand and gravel and crushed roadstone also were produced. 

Washington.—Shale quarried near Banks and Vernonia was ex- 
panded at plants of Northwest Aggregate, Inc., and Smithwick Con- 
crete Products Co., respectively. Scholls Tile Co. continued clay 
production at about the 1959 rate from a pit near Scholls. Output 
was utilized at the company plant to manufacture agricultural 
draintile. 

Metals, Inc., a new industry established in Beaverton, planned to 
recover silver, gold, and platinum from industrial] wastes. Silver 
was to be recovered primarily from photographic film and developing 
solutions collected from hospitals, clinics, and industrial plants in the 
Pacific Northwest. Gold and platinum were to be reclaimed on a 
small scale from discarded jewelry. 


The Mineral Industry of Pennsylvania 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the Pennsylvania Bureau of Topographic and Geologic Survey. 


By Robert D. Thomson,' Mary E. Otte,? and Robert E. Ela? 
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ENNSYLVANIA'S minera] output in 1960 was adversely affected 
by decreased markets. The index of general business activity in 
Pennsylvania varied from 205 in February (194749 — 100) to 180 

in December, the latter being 3 points below the annual index for 
1959. The index of industrial activity also declined from 125 in 
February to 106 in December. Output of several mineral products 
declined as construction activity decreased. This slowdown in the 


TABLE 1.—Mineral production in Pennsylvania * 


1959 1960 
Mineral 
Value Value 
Quantity| (thou- [Quantity| (thou- 
sands) sands) 
Cement: 
A thousand 376-pound barrels..| 41,270 | $143, 054 36,374 | $124, 122 
E A ADA do.... 2,086 7, 864 1, 946 7, 641 
Ca IA RI I AS. thousand short tons. . 3, 466 17, 196 2 3, 557 3 16, 536 
al: 
Anthracite col c oso A IS aan RE EE E do.... 20, 610 172. 320 18, 817 147, 116 
HItOnminol98.uuceclu eroe. a os Sue trace ea bees do.... 65,347 | 345,332 65, 425 345, 971 
Cobalt (content of 0r8)..oooocccccccccocccocccccoooo. pounds..| 280. 098 (3) (3) (3) 
EDORA AI AN (4) 3 (9 4 
LHlBos.ocacca.cwo edu thousand short tons.. 1, 263 18. 261 1, 120 16, 277 
Natüral A o s ei oc ce ae goes million cubic feet..| 99,366 29,015 | 113,928 | . 36,229 
Natural gas liquids: 
Natural gasoline....................-..-. thousand gallons.. 2, 884 181 1, 309 85 
A AAA A IN e ere dn do.... 1, 484 36 1, 580 138 
Pet oll E A SE E A NA cade short tons..| 26,948 262 30, 837 325 
Potroleum (crude)................. thousand 1?-galjon barre!s.. 6, 160 25, 872 $ 6, 258 5 28,474 
Sand and gravel.............-..-..-..---- thousand short tons... 14. 257 23, 233 13,011 21,204 
LONG A O eiae Med de nua ad ie do.... 43, 682 77,420 42, 130 74, 168 
Zinc ° (recoverable content of ores, ete.) ...-... short tons..| 16,718 3, 828 13, 746 3, 559 
Value ofitems that cannot be disclosed: Copper, gold, graphite, 
iron ore, mica, pyrites, sericite schist, silver, soapstone, 
tripoli, and values indicated by footnote 3..................|----.-.-.. 15,812 Loira 17, 429 
Total Pennsylvania Tosca ci a ezzosuessmedaacazzz|deemecsesrs 5 862, 150 |.......... 824. 193 


" I Pee as measured by mine shipments, sales, or marketable production (including consumption 
y producer), 

3 Excludes kaolin; included with ‘‘Value of items that cannot be disclosed.” 

3 Figure withheld to avoid disclosing individual company confidential data. 

* Weight not recorded, 

$ Preliminary figure. 

* Recoverable zinc valued at the yearly average price of Prime Western slab zinc, East St. Louis market, 
Represents value estiblished after transportation, smelting, and manufacturing charges have been added 
to the value of ore at the mine, 

? Total adj isted to eliminate duplicating value of clays and stone in manufacturing lime and cement. 

3 Revised figure, 


1 Supervisory commodity-industry analyst, Bureau of Mines, Pittsburgh, Pa. 
R Statistical clerk, Bureau of Mines, Pittsburgh, Pa. 
* Statistica) assistant, Bureau of Mines, Pittsburgh, Pa. 
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State as well as in the Nation was one of the principal factors affecting 
mineral production in 1960. All major mineral industries except 
bituminous coal, natural gas, petroleum, and iron ore declined in value 
of output. Value of mineral production (fuels, metals, and non- 
metals) totaled $824 million, a 4-percent decrease. 
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FIGURE 1.—Value of bituminous coal, anthracite, cement, and stone, and total 
value of mineral production in Pennsylvania, 1938-60. 


Employment and Injuries. —Employment in selected mineral indus- 
tries as shown in table 2 was about 11 percent less than in 1959. In- 
Jury experience was much better. A total of 66 fatalities was re- 
ported, compared with 89 for 1959, and 2,974 nonfatal lost-time 1n- 
Juries were reported, compared with 3,464 for 1959. The cement 
industry (including captive-mining operations) had the lowest fre- 

uency rate, reporting no fatalities aad 20 nonfatal lost-time injuries 
or a total of 9.8 million man-hours. 

The safety record of the bituminous coal industry was better than 
in 1959; the number of fatalities decreased from 36 to 28 and the 
number of nonfatal lost-time injuries decreased from 1,208 to 1,150. 
The number of fatalities per million man-hours was 0.60 compared 
with 0.69 in 1959. Per million short tons, the frequency rate was 
0.43 compared with 0.55 in 1959. The number of nonfatal injuries 
per million man-hours was 24.77, compared with 23.17 in 1959. Of 
the fatalities, 25 occurred underground and 3 at strip operations. 
Roof, rib, and face falls accounted for 12 of the underground fatali- 
ties. Of the remaining 13 fatalities at underground mines, 2 were 
caused by falls of roof from equipment knocking out support; 3, from 
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TABLE 2.—Employment and injuries for selected mineral industries 


1959 1960! 


Total number 
Industry Average Average of lost-time Number of 


number Total number Total injuries injuries per 
of men | man-hours | of men | man-hours million 
working working man-hours 


Fatal | Nonfatal 


Anthracite................- 23, 294 | 29, 371, 307 19,051 


2A, 452, 382 35 1, 401 58. 73 
Bituminous coal...........| 36,594 | 52, 146, 059 28, 100 | 46, 430, 000 28 1, 150 25. 37 
Comiut Wes ceccessetueeeue 4, 342 | 10, 262, 697 4,375 | 9,821,281 |........ 2. 04 
CIUS A Gud 662 | 1,082,302 669 | 1,032,996 2 156 152. 95 
EI. cr ases deseen 1, 445 | 3,013, 844 1,325 | 2,747,833 |........ 30 10. 92 
Sand and gravel...........-. 1,391 | 2,848, 893 1,391 | 2,515,835 |........ 15 8. 96 
US A 3,972 | 7,667,737 4,001 | 7,823, 614 1 202 25. 95 


1 Includes quarries or pits producing raw materials used in manufacturing cement or lime for captive 


Operations. 
2 Includes quarry or open-pit employees as well as crushing and screening and rock-dressing operations. 
ds ues quarries or pits producing limestone from captive operations used 1n manufacturing cement 
or lime. 


haulage; 2, from electricity; 5, from machinery; and 1, from mine 
fires. One of the strip mine fatalities was caused by machinery and 
the other two resulted from miscellaneous causes. 

The anthracite industry in 1960 reported 35 fatalities compared 
with 47 in 1959. The number of nonfatal lost-time injuries decreased 
from 1,723 to 1,401. The number of injuries per ilion man-hours 
of exposure was 1.43 for fatalities and 57.30 for nonfatalities, com- 
pared with 1.60 and 58.66, respectively, for 1959. The number of 
fatalities per million short tons was 1.85; the number of nonfatalities 
was 73.98. Of the 35 fatalities 28 occurred underground, 3 at surface 
operations of underground mines, and 4 at stripping operations. 
Falls of roof, face, and rib caused 18 (64 percent) of the under- 
ground fatalities. Of the remaining 17 fatalities, underground haul- 
age and transportation accounted for 4; bump, 1; rush of materials, 
2; fall of persons, 2; and explosives, 1. Causes of the seven fatalities 
that occurred on the surface were: Squeezed between railroad cars, 1; 
run over by auto truck, 1; suffocated under rush of culm, 1; trans- 
portation at strip mines, 2; rolling rock from high wall, 1; and elec- 
trocution at strip mine, 1. 

Huber Colliery of Glen Alden Corp. in Luzerne County was the 
trophy winner of the National Safety Competition for anthracite 
mines in 1960. The mine was operated for 763,202 man-hours, at an 
injury-severity rate of 1,741.348. Winners of a Certificate of Achieve- 
ment in Safety for anthracite mines included Good Springs mine, 
Penag Coal Co.; Sugar Notch Colliery, Glen Alden Corp.; ‘Tremont 
mine, Herb and Reed Coal Co.; and Woodward Colliery, Glen Alden 
Corp. The Maple Creek mine in Washington County was operated 
by United States Steel Corp. without a lost-time injury and received 
a Certificate of Achievement in Safety for the bituminous coal group. 
The Hillsville qua operated by Michigan Limestone Division, 
United States steal Co . and the Dessenier quarry operated by The 
Bessemer Limestone and Cement Co. were among the five top con- 
tenders for the trophy of the quarry group. Both mines, in Lawrence 
County, operated in 1960 without lost-time injuries. 
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Legislation and Government Programs.—In June, the U.S. Supreme 
Court ruled that depletion allowances for the cement industry could 
not be computed on the basis of the finished product. Almost simul- 
taneously, Congress passed a law which established kiln feed as a cut- 
off point for computing percentage depletion for 1960 and subsequent 
years. Cement companies were given the option to settle open years 
on the basis of kiln feed or take a chance on final outcome of further 
litigation. Most cement companies choose the kiln-feed method. 

e Pennsylvania State Superior Court reversed a decision of the 
Public Utility Commission by approving the transfer of cement in 
bulk and bags by truck from cement plants in eastern Pennsylvania 
to customers within the State. Previously, trucks could not deliver 
cement to consumers having rail sidings. 

Control facilities provided under the joint Federal-Pennsylvania 
anthracite mine-water control peca at the end of 1960 totaled 11 
pumping projects and 13 surface-drainage improvements. The 11 
pumping projects required 29 large-capacity deep-well pumps with 
an average capacity of 143,000 gallons per minute. The 13 surface- 
drainage improvements consisted of backfilling abandoned strip mines, 
constructing steel and concrete flumes, and reestablishing surface- 
drainage over mined areas. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Anthracite.—The downward trend in anthracite output continued, 
with production totaling 18.8 million short tons, a reduction of 9 per- 
cent from 1959. The index of anthracite production (194749 — 100) 
ranged from a high of 42 in March to a low of 35. The low was 3 
points less than that reported in 1959 and 7 points below that of 1958. 

Thirty-eight percent of the anthracite was mined from strip pits 
compared with 34 percent in 1959, and 41 percent was mined from 
underground mines, compared with 46 percent in 1959. Output from 
culm banks and dredging remained approximately the same. 

Fifty-three percent of the coal produced underground was me- 
chanically loaded; however, 14 percent less coal was mechanically 
loaded than in 1959—4 million tons in 1960 compared with 4.7 million 
tons in 1959. A total of 3.7 million tons was hand-loaded compared 
with 4.7 million tons in 1959. In all, 114 scraper loaders (72 less than 
in 1959), 45 mobile loaders (1 less than in 1959), and 754 conveyors 
and pit-car loaders (115 less than in 1959) were used to mechanically 
load coal mined underground. 

Slightly more anthracite was mined from strip pits than in 1959. 
The 1960 output was 7.1 million tons. A total of 170 power shovels 
and 922 draglines was used in stripping Pennsylvania anthracite and 
in recovering culm banks, compared with 168 and 233, respectively, 
in 1959. 

Production from culm banks totaled 3.3 million tons compared with 
3.4 million tons in 1959. Operations were active in the Lehigh, 
Schuylkill, and Wyoming regions and in Sullivan County ; the larg- 
est output came from the Schuylkill region (1.6 million tons). 
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Anthracite was produced by dredging the Lehigh, Schuylkill, and 
Susquehanna Rivers. Production by dedos totaled 712,000 tons, 
5,000 tons less than in 1959. Of the total production, 22,700 tons was 
recovered from the Lehigh River, 23,600 from the Schuylkill River, 
and 665,800 from the Susquehanna River. 

Apparent consumption continued to decrease. A total of 13.8 mil- 
lion tons was shipped outside the producing regions; 5 million tons 
was sold to local trade; and the remainder was used as colliery fuel. 
Average value per ton of anthracite was $7.91 for shipments outside 
the producing regions, $7.60 for local sales, and $5.96 for colliery 
fuel, compared with $8.53, $7.80, and $5.97, respectively, in 1959. 

The average number of men working daily totaled 19,051—4,243 
less than in 1959. Of the total, 9,041 were employed at underground 
mines; 3,470, at strip pits; 585, at culm banks; 3,145, at preparation 
plants; 2,682, at other surface operations; and 128, at dredging opera- 
tions. The average number of days active was 176, compared with 
173 in 1959. Output per man per day for all types of operations was 
5.60 compared with 5.12 in 1959. Output at all operations, excluding 
dredges, was 5.43, and at dredging operations, 26.40. 

Schuylkill County continued to be the principal center for produc- 
ing anthracite—6.9 million tons in 1960. Luzerne County ranked 
second with production of 5.7 million tons, followed by Northumber- 
land and Lackawanna Counties. Production also was reported from 
Carbon, Columbia, Dauphin, Lancaster, Lebanon, Northampton, Sny- 
der, Sullivan, Susquehanna, and Wayne Counties. 

Bituminous Coal.—Output from the Pennsylvania bituminous coal- 
fields increased slightly over 1959, despite a 1-percent decrease in pro- 
duction from underground mines. The number of mines in operation 
decreased 101 in 1960, totaling 1,282 mines producing 1,000 tons or 
more. The number of active underground mines totaled 680, a decrease 
of 76 compared with 1959. Strip mines decreased 36 mines to a total 
of 553; auger mines increased 11, to a total of 49 mines. 

Approximately 67 percent of the bituminous coal output came from 
underground mines, 1 percent or 572,000 tons less than in 1959. Of 
the total underground production, 43.2 million tons was cut by ma- 
chines, including that mined by continuous miners; the remainder 
was cut by hand or shot from the solid. In all, 1,032 cutting machines 
and 337 continuous miners were used. Locomotives (2,046), animals 

439), mother conveyors (338), shuttle cars (1,013), and rope hoists 

623) were used for underground haulage. Pennsylvania under- 
ground production continued to be highly mechanized; 98 percent of 
the underground output was mechanically cut, using 1,032 cutting 
machines, and 94 percent was mechanically loaded by 1,097 machines. 
Mobile loaders were the principal moving device, loading 10.8 million 
tons into shuttle cars, 1.9 million tons into mining cars, and 484,000 
tons onto conveyors. Handheld and post-mounted drills totaled 805 
and drilled 10.2 million tons of coal; 118 mobile drills were used to 
drill 5.4 million tons of coal. 

Output from strip mines increased 3 percent or approximately 569,- 
000 short tons. Bituminous coal was stripped and loaded using elec- 
trical, diesel-electric, diesel, and gasoline power shovels and draglines. 
Of the 936 power shovels in use (38 less than in 1959), 864 had a 
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or eel of less than 3 cubic yards; 68, 3 to 5 cubic yards; 1, 6 to 12 
cubic yards; and 3, more than 12 cubic yards. A total of 362 drag- 
lines was used (23 less than in 1959) ; 148 had a capacity of less than 
3 cubic yards; 128, 3 to 5 cubic yards; 76, 6 to 12 cubic yards; and 
10, more than 12 cubic yards. Twenty carryall scrapers (one less than 
in 1959) were used; four had a capacity 023 cubic yards; one, 3 to 5 
cubic yards; nine, 6 to 12 cubic yards; and six, over 12 cubic yards. 
In addition, 809 bulldozers (68 less than in 1959), 145 horizontal power 
drills, and 146 vertical power drills were used. 

The number of auger mines increased from 38 to 49 in 1960, re- 
sulting in a 20-percent increase in tonnage. 

Bituminous coal produced from underground mines was shipped 
chiefly by rail (38.4 million short tons) and by truck (3.9 million 
short tons). The value per ton of coal produced underground aver- 
aged $6.07 ($0.06 greater than in 1959). Underground coal sold on 
the open market averaged $5.34 per ton. Truck shipments of strip 
coal to consumers totaled 8.1 million tons, and shipments by rail or 
water totaled 12.7 million tons. The value per ton of strip-mine coal 
averaged $3.68 ($0.05 lower than in 1959). Strip-mine coal sold on 
the open market was valued at $3.68 per ton, ($0.02 less than in 1959). 
Of the auger mine production, 55 percent was shipped by truck and 
44 percent by rail or water. The value of auger-mine coal sold on 
the open market averaged $3.22 per ton, $0.03 greater than in 1959. 


TABLE 3.—Bituminous coal production, by types of mining and counties in 1960 
(Exclusive of mines producing less than 1,000 tons annually) 


Underground Strip 
County 
Number | Short tons | Number | Short tons 
of mines of mines 
Allegheny. Loli iii 25 | 4,633, 157 588, 
Armstrong. ——————— 2 v ae 54 | 1,220, 194 39 | 1,413, 167 
o A (1) (1) in ( 
BPodford A (y) (1) 1) (1 
AAA NA (1) (1) (1) (1 
ia A A MA (1) (1) 
Büllef. A cee cee 24 222, 37 | 1,790, 127 
Cambria. A 86 | 6,144, 416 23 497, 690 
o AA AAA AAA alee tee! 1 106, 896 
A AA ee iced ES 11 37, 343 17 686, 195 
Clio a ci 10 53, 578 35 | 2, 673, 658 
Clearfield ocio as 82 | 1,110,046 106 | 5,030, 090 
(CHitol-eeneuceccre ene et eae neta. 4 10, 250 5 469, 490 
RR oca TA he EAN 16 131, 2168 10 129, 007 
a cll. ee eee ces eecceess 37 | 1,877, 037 30 342, 184 
A o eec sacle echeacceat ee 19 | 9,950, 778 1 2, 260 
Huntingdon. ....--.-.------- no 4 12, 984 4 45, 661 
TAN AA ee oe 74 | 4, 285, 740 28 44, 035 
JOU ORSON so o c is 29 218, 955 30 919, 705 
LAWTENCO AS (1) (1) 21 , 094 
PA AAA c Uu e CT Da 3 11, 309 3 48, 604 
AL AS AAA EA (1) (1) 
A AA 3 20, 828 6 689, 778 
NI LL cL Ll le Ll lll. 101 909, 706 43 | 1,166, 224 
DIOR Wri een Ghee oon A 3 22, 982 6 278, 341 
Y MAA AS AA dl gees 11 588, 189 
Washington. ocooccococccononomono 21 9, 864, 925 22 991, 455 
Westmoreland_.....-----.---2------ 48 | 3, 189, 692 20 252, 308 
Undistributed.....................- 26 142, 595 33 540, 
Total Luecuciscesteicosseseds 680 | 44,070, 560 653 | 20,875, 533 


pU withbeld to avoid disclosing individual company confidentia] data; included with ‘‘Undis- 
u M 
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Eighty-four preparation plants were active, compared with 85 in 
1959. A total of 39.6 million tons of coal was cleaned, of which 35.5 
million came from underground mines and 4.1 million from strip 
mines. Of the mine production mechanically cleaned, 34.5 million 
tons was wetwashed (6.9 million tons by jigs and 27.6 million tons 
by other methods), and 5.1 million tons was cleaned by pneumatic 
methods. 

At mines having crushing facilities, 31.4 million tons was crushed ; 
this represented 67 percent of the tonnage produced at these mines. 
Of the total production at these mines, 6.6 million tons was treated— 
820,000 tons with calcium chloride, 4.4 million tons with oil, 351,000 
tons with both calcium chloride and oil, and 991,000 tons with other 
materials. 

Strip mines were active in all 28 counties, underground mines in 
24 counties, and auger mines in 14 counties. Greene County replaced 
Washington County as the leading producer from underground mines; 
other eins ORE in decreasing order were Washington, Cambria, 
Allegheny, Indiana, Westmoreland, Fayette, Armstrong, and Clear- 
field. Clearfield County continued as the leading producing county 
from strip mines, followed by Clarion, Butler, Armstrong, and Somer- 
set. Armstrong County continued to lead in output from auger 
mines, followed by Clearfield and Indiana Counties. 

Coke and Coal Chemicals. —Pennsylvania continued as the leading pro- 
ducing State for beehive and oven coke. Production from oven-coke 
operations increased 3 percent, principally because of a 6-percent in- 
crease in the use of this type of coke in blast furnaces. Production of 
beehive coke decreased 4 percent mainly because of a 17-percent de- 
cline in the use of beehive coke in blast furnaces and a 57-percent 
decrease in use by foundries. 

Fourteen plants, operating 3,792 slot-type ovens (341 less than 
in 1959), carbonized 20.4 million short tons of coal to produce 14.1 
million tons of oven coke. Yield of coke from coal was 69.27 percent, 
slightly greater than in 1959. The average value of oven coke at the 
ovens was $17.14 per ton, compared with $16.56 in 1959. Of the oven- 
coke produced, 96 percent was used in blast furnaces and 1 percent 
each for foundries and other industrial uses. The remainder was used 
by producing companies for sundry purposes and for industrial heat- 


ing. 

Thirty-three plants, two less than in 1959, operated 6,208 beehive 
coke ovens (128 ovens more than in 1959) to produce 684,250 tons of 
beehive coke. Yield of coke from coal increased from 62.52 to 62.86 
percent. The average value of beehive coke at the ovens was $14.18, 
42 cents less than that reported in 1959. The beehive coke was used 
in blast furnaces (73 percent), by foundries, for residential heating, 
and for sundry industrial uses (26 percent). 

Coal produced in Kentucky, Pennsylvania, Virginia, and West 
Virginia was used at oven-coke plants in Pennsylvania. Of the total, 
58 percent came from mines in Pennsylvania and 36 percent from 
mines in West Virginia. Seventy-seven percent of the coal used at 
oven-coke plants was high volatile, 8 percent medium volatile, and 15 
percent low volatile. 
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A total of 214 billion cubic feet of coke-oven gas was produced ; 40 
percent was used in heating ovens, 59 percent was surplus used or 
sold, and 1 percent was wasted. Thirteen plants produced coke-oven 
ammonia, totaling 200,873 short tons of sulfate equivalent. A total 
of 198 million gallons of coke-oven tar was produced; 137 million gal- 
lons was used by producers for refining or topping; 17 million gallons. 
for fuel; and 309,000 gallons, for a uses; and 48 million gallons 
was sold for refining into tar products. Crude light oil, tale 64 
million gallons, was pd at 14 oven-coke plants. Oven-coke 
paa also produced benzene (36 million gallons), toluene (9 mil- 
ion gallons), xylene (2.7 million gallons), and solvent naphtha (1.9 
million gallons). 

Peat.—Pennsylvania ranked fourth among the 21 peat-producing 
States. Tonnage and value of production increased 14 and 24 percent, 
respectively, compared with 1959. Producers of humus and reed- 
sedge were active in Erie, Lawrence, Luzerne, and Wayne Counties. 
Luzerne was the leading county. 

Petroleum and Natural Gas.—Output of crude petroleum increased 
2 percent in quantity and 10 percent in value. Pennsylvania ranked 
20th in the production of petroleum. The average value of crude 
petroleum at yearend was $4.80 from the Northern or Bradford dis- 
trict, $4.52 from the Middle or Venango district, and $4.25 from the 
Southwestern district. 

Pennsylvania ranked 11th out of the 28 gas-producing States. Out- 
put increased 15 percent in quantity and 25 percent in value, compared 
with 1959. 

Exploration resulted in the discovery of one new gasfield, eight new 
gas pools, and one deeper gas pool.* Also several gas-producing areas 
were extended and a new producing depth record was bla 
for the State. The new producing depth record was established by 
the Robert 1. Snyder No. 1 well in Somerset County when gas was 
found at 8,574 feet. The outstanding discoveries were the DuBois 
and Helvetia pools in Clearfield County in the Punxsutawney-Drift- 
wood field and the Baldwin pool of Westmoreland County in the 
Johnstown field. The greatest density of deep drilling occurred in 
Clearfield County where 46 gas wells were drilled. As in 1959, Arm- 
strong County had the greatest number of shallow-sand completions 
outside the secondary-recovery area with the drilling of 54 new gas 
wells. After drilling a dry hole to the Gatesburgh formation (Upper 
Cambrian) in each of its two offshore blocks in Lake Erie, the New 
York State Natural Gas Corp. surrendered its acreage. 

Well completions totaled 860 or 212 more than in 1959. Of these, 
840 were field wells and 20 wildcat wells. Of the 840 field wells, 256 
were oil; 264, gas; 76, dry holes; and 244, service wells. Of the wild- 
cat wells, 5 were gas wells and 15, dry holes. Total footage for com- 
pleted wells was 2,416,950—an average of 2,810 feet. Footage for 
completed field wells was 2,297,806 and for wildcat wells, 119,144. 
Ninety-three percent of the wells were drilled with cable tools and 
the remainder, by rotary. 


«Lytle, Wm. S., Bergsten, John M., Cate, Addison, S., and Wagner, Walter R., OLN and 
Gas Developments in Pennsylvania in 1900: Pennsylvania Topographic and Geol. Survey, 
Progress Report 158, 1961, 50 pp. 
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TABLE 4.—Production of crude petroleum by counties 


1959 1960 
County 
Number of | Production | Number of | Production 
producing | (Barrels) | producing | (Barrels) 
wells wells 
Allegheny............ "oM NEN NE AI 415 128, 783 407 123, 008 
ATISITODg.illcrccew ie A Rem 177 12, 961 175 12, 763 
A ll la.snaeccw seweRiNgaee REM E eie E 150 11,116 141 9, 824 
E A A 2, 611 172. 090 2, 528 162, 702 
Clarion A eee ence AN AI 1, 025 2, 880 1,01 20 
a A A A cake 618 29, 391 519 
EI ah a O e ey lane O a eee 677 25, 632 044 22, 736 
E OL cents A A EE 277 5 370 
ORES NI EE A ee de tag 1,000 92, 359 1, 025 53, 325 
CI A A OA 315 60, 346 313 58, 087 
Jefferson ss te oo RA e ee 91 4,83 9 3, 833 
MeKRt6C2dl. so ocu oa 29,323 | 4,344, 379 28, 535 4, 552, 726 
A A c bebe 7 3, 650 2 54 
ROUGE O eee EE M d e TEE 418 79, 442 418 65, 417 
ORIG AA A nt d EL eos 16 1, 532 1, 197 
MeOHütlPOLi c c o aciD ede ces reca du E eL AI 17, 915 422, 177 16, 860 73 
WIPO A AN 8, 165 274, 452 8, 117 256, 530 
AAA a eee ek es 861 180, 160 177, 686 
POU Gloss wh oe Soh AA ee DEL 64,339 | 5,895, 820 61, 896 5, 950, 523 


Source: Pennsylvania Bureau of Statistics, Department of Internal Affairs, 


The proved recoverable crude-oil reserve in Pennsylvania was esti- 
mated at 107.6 million barrels on December 31—5.9 million barrels 
less than was reported at yearend 1959. The proved recoverable re- 
serve of natural gas was 1,192,480 million cubic feet on December 31, 
140,000 million more than on December 31, 1959. Of the natural-gas 
reserve, 714,941 million cubic feet was nonassociated reserve, 22,940 
million was dissolved, and 454,599 million was stored in underground 
reservoirs. 

Natural Gas Liquids.—Natural gas liquids produced in Pennsylvania 
totaled 2,979,000 gallons, valued at $223,000. Output consisted of 
liquefied petroleum gas and ethane (manufactured at natural-gasoline 
plants), totaling 1,580,000 gallons, and natural-gasoline and cycle 
products, totaling 1,899,000 gallons. Average value for liquefied pe- 
troleum gases was $0.087 per gallon and for natural-gasoline and cycle 
products $0.061. Reserves of natural gas liquids on December 31 
were estimated at 2.1 million barrels—1.6 million barrels less than at 
the end of 1959. 


NONMETALS 


Cement.—Production of cement decreased 9 percent. Output of 
portland cement decreased 10 percent, that of masonry cement declined 
2 percent; shipments of portland and masonry cements decreased 12 
percent and 7 percent, respectively. 

Kilns operated at approximately 66 percent of capacity and pro- 
duced 37 million barrels of portland cement. Of the 24 active plants, 
64 percent of capacity was dry process and 34 percent, wet process. 
The industry consumed 919 million kilowatts of electrical energy, about 
55 million kilowatts less than in 1959. Seventy-two percent of the 
electrical energy was purchased from public utility companies, com- 
pared with 68 percent in 1959. Stocks of portland cement increased 
slightly during the year, totaling 5.8 million tons at yearend. 
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The principal raw materials used for manufacturing portland 
cement were cement rock and lime. Totals of 7.3 million short tons 
of cement rock and 3.1 million of limestone were used. In addition, 
the following tonnages of raw material were used: Gypsum, 316,135; 
sand, 184,020; clay, 178,104; and iron materials, 63,310. Slag, slate, 
sal black, air-entraining compounds, and grinding aids also were 
used. 

Portland cement was shipped to consumers in Pennsylvania, 40 
other States, the District of Columbia, and to foreign countries. 
Thirty-five percent of the shipments went to Pennsylvania; 22 per- 
cent to New Jersey; 20 percent to New York; 6 percent to Ohio: 5 
percent to Connecticut ; 3 percent to Maryland; 2 percent each to Mas- 
sachusetts and West Virginia; and 1 percent to Virginia. 

Distribution of portland cement shipments by use was as follows: 
21 million tons to ready-mixed concrete companies, 7.2 million tons 
to concrete product manufacturers, 5.4 million tons to building ma- 
terial dealers, 248,000 to miscellaneous consumers, 267,000 to other 
contractors, and 48,000 to Federal, State, and local government 
agencies. 

Masonry cement was shipped to 24 States and the District of Co- 
lumbia. Forty percent was consumed in Pennsylvania, 18 percent in 
New Jersey, 15 percent in New York, and 11 percent in Ohio. 


TABLE 5.—Portland cement shipments, by counties 


Value 


rr fer xd ee ff ee TS 


$23, 411, 844 


pehleh.. A E E A 


4 
PH ue EE E A OTe. 1? 70, 617, 280 
PONLO Caras 2 
LuawrenoOO...l.ll.imnscmsemrsswopsuxe 2 23, 991, 959 
n ente PE MEC 1 
A PREE EE se hee 1.2 li lcs 
MontgomeTy n.e- -0.22.2222 1 25, 032, 809 
AA IS 1 
Collin lo tar 24 41, 270, 129 143, 053, 892 


Clays.— Pennsylvania ranked second in output of clay, yielding 7 
percent of the U.S. tonnage and over 10 percent of the total value. e 
State also ranked second in fire clay production, fifth in kaolin pro- 
duction, and seventh in the tonnage of miscellaneous clay produced. 

Production of fire clay, the most important clay produced in 1960, 
increased 3 percent over 1959, representing 52 percent of the State clay 
tonnage and 70 percent of total value. Fire clay was used principally 
in manufacturing refractory firebrick and block, and heavy clay prod- 
ucts; smaller quantities were used in producing other refractories and 
architectural terra cotta. Thirty-seven percent of the fire clay sold 
and used was mined underground. 

Miscellaneous clay production was 4 percent higher than in 1959. 
Most of the clay was used in producing heavy clay products; but 
smaller quantities were used in manufacturing lightweight a ate, 
portland cement, art pottery, refractories, and linoleum and oilcloth 
filler. All ofthe miscellaneous clay came from open pits. 
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Output of koalin had declined for 10 years, and 1960 production was 
well below the 75,415 short tons produced in 1951. 

Kaolin used to produce firebrick and block and for manufacturing 
portland cement was produced in Cumberland and Blair Counties. 


TABLE 6.—Clays sold or used by producers, by kinds and uses 


(Short tons) 
Fire clay Miscellaneous clay Kaolin 
Use 
1959 
Pottery and stoneware: 
Art pottery, flowerpots, and 
ane AAA A A (1) 12, 310 
es: 
Firebrick and block............. 716, 258 837, 233 622 (1) 
Fire-clay mortar...............- 20, 575 21:901 APRA PA O PA 
Clay crucibles.. ................ (1) I9: 511 APA A AA PA 
Foundries and steelworks....... 101, 747 107, 908 (9) (0 
Heavy clay products................ 795, 058 748,298 | 1,309,546 | 1,306,110 
Portland and other hydraulic 
ls A A iw OECRDER SEE 202, 359 152, 126 
Other AAA AAA se cwesow 13 (0 (1) 
Undistributed. ....................- 3 169, 531 3 123, 711 4 121, 058 4 223, 901 
a AC —— 1,803,169 | 1,857,981 | 1,633,585 | 1,699,447 


! Includedtwith “Undistributed” to avoid disclosing individual company confidential data. 
2 Figurejwitbheld to avoid disclosing individual company confidential data. 
> 8 oude Poor and wall tile, high-alumina brick, glass refractories, other refractories, and items indicated 
y footnote 1. 
4 oo floor and wall tile, lightweight aggregate, linoleum and oilcloth, and items indicated by foot- 
note 1. 


TABLE 7.—Clays sold or used by producers in 1960, by counties 


Value Types of clay 
WORMS oo owe ci cc cido $36, 665 | Miscellaneous clay. 
Allegtieng AA A weeks 860, 092 Do. 
WATINS PONG adenda da a esas. : 2,116,379 | Fire clay. 
BOS VER A t LL LU P 1, 500,715 | Fire clay, miscellaneous clay. 
Can AA netaa anaE 265, 431 Do. 
Chesf tees ooo oe eet en ada 55! 102, 319 | Miscellaneous clay. 
Carol... ecu ea cat A ut coe sur i 436, 204 | Fire clay, miscellaneous clay. 
Cléarfeld: oaa oil 2, 997, 578 Do. 
Colm A ATA 5 3,548 | Miscellancous clay. 
IP AA ee eed 1,085,171 | Fire clay, miscellaneous clay. 
Greene cats ess E A ceceaess 2,000 | Miscellaneous clay. 
A isos coe cee A : 793,952 | Fire clay, miscellaneous clay. 
A A O cle J, 5 99, 660 | Miscellaneous clay. 
Montgomery 142, 188 | Fire clay, miscellaneous clay. 
Somerset- A s RCeqeca i y 6 859, 054 | Fire clay. 
Washington ), 1$ 45, 236 | Miscellaneous clay. 


Undistributed 1 5, 134, 158 
Total ? 3,557,498 | 16,536 350 


l Includes Berks, Blair, Bucks, Butler, Centre, Clinton, Cumberland, Dauphin, Elk, Huntingdon, 
Indiana, Jefferson, Lancaster, McKean, Monroe, Northumberland, Schuylkill, Snyder, and York Counties. 
3 Incomplete total; excludes kaolin produced in Blair and Cumberland Counties. 


Gem Stones.—The value of gem stones, including mineral specimens, 
was higher than in 1959. Eastern Pennsylvania continued to be the 
most popular source of gem materials. Gem stones were reported to 
be found in Adams, Chester, Berks, Lancaster, Lehigh, Montgomery, 
and Northampton Counties. Chester County was the leading county 
for mineralogical interest, followed by Montgomery County. Most 
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of the mineral specimens were collected by members of Pennsylvania 
and out-of-State mineral and lapidary clubs. 

Graphite.—Crystalline graphite was recovered from schist in Chester 
County; production increased in 1960. The processed material was 
marketed as crucible flake and fine flake for use in manufacturing 
crucibles and foundry facings. Manufactured (artificial) graphite 
powder and products were produced at a Meu in St. Marys. The 
graphite powder was sold to steel manufacturers, foundries, and 
chemical producers. 

Iron Oxide Pigments.—Sulfur mud continued to be the only crude 
iron oxide pigment produced in Pennsylvania; output continued to 
decrease both in tonnage and value. Production came from Cambria 
and Elk Counties, mostly from Cambria County. 

Pennsylvania continued to be the leading State in producing finished 
natural and manufactured iron oxide pigments. Output decreased 9 
percent in tonnage and 10 percent in value owing chiefly to lower out- 
put of natural red iron oxide, manufactured red iron oxide, Venetian 
red, pyrite sinter, and magnetite. Principal natural iron oxide pig- 
ments, based on value, were brown iron oxide, burnt umber, red iron 
oxide, and burnt sienna. Leading manufactured iron oxide pigments 
were red, yellow, and black. The finished natural and manufactured 
iron oxide pigments were produced at one plant in Carbon County and 
two plants 1n Northampton County. 

Lime.—Production of quicklime and hydrated lime decreased 11 
percent as all major uses meet compared with 1959. Shipments 
of chemical and industrial lime were down 12 percent; building lime, 
down 3 percent ; agricultural lime, down 13 percent; and refractory 
lime, down 14 percent. Of the total lime sold or used, 75 percent was 
quicklime compared with 78 percent in 1959. 

In 1960, 21 companies, 1 more than in 1959, operated 24 plants in 
17 counties. Centre County continued as the leading producer with 
45 percent of the State's lime production. Centre, York, Lebanon, 
Chester, Montgomery, and Butler Counties, in decreasing order, 
each produced over $1 million. Most of the lime output in Pennsyl- 
vania was consumed within the State (62 percent), but large quanti- 
ties were shipped to Maryland (9 percent), New Jersey (7 percent), 
Ohio (6 percent), New York (6 percent), Delaware (3 percent), and 
Maine (2 percent) 


TABLE 8.—Lime sold or used by producers, by uses 


Agricultural Building Chemical and Refractory 
industrial 


Short Value 
tons (thou- 
sands) 


——— | —— MÀ | d1—— [| ——— | —— ——— | —————— | ———— d —— 


1951-55 (average).| 125. S 854,965 | $9, 896 
19548 360, 71: 972, 368 | 11, 686 
900, 866 | 12, 063 
697, 148 | 9.215 
888, 559 | 12, 072 
781, 818 | 10, 748 


——————— + 


253, 313 
1900..:.:.. 5. 221, 419 


3 Included with “Agricultural” to avoid disclosing individual company confidential data. 
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TABLE 9.—Lime sold or used by producers, by counties 


County 
Short tons Value Short tons Value 
AITDSITOUHB. A A A a Mi OE (1) 
(CoHlto AAA AN $6, 898, 746 
o A EI A ed 134, 
FPA Rs. AA A 17, 487 
¡A AAA A A ees 2, 043 
JUAS 21, 
A A cR RR REA MOS 2, 493, 500 
NI el ave dva res sae A we ue 46, 363 
Northumberland....-...-...-...-.-.-...--.---- 4, 000 
SUnYdef.a A IN ent IN ; 9 (0 (1) 
Undistributed 3 22222-2222. eee i 7,114, 506 : 6, 658, 973 
0 A eR PEU 1, 263, 180 18, 200, 836 , 46: 16, 276, 512 


1 Figure withheld to avoid disclosing individual company confidential data 
2 Includes Bedford, Blair (1960), Butler, Chester, Lancaster, Montgomery, and York Counties, and coun- 
ties indicated by footnote 1, 


Magnesium Compounds.—Decreased demand for magnesium com- 
pounds, chiefly as magnesium oxide for insulation and for use in 
manufacturing rubber, contributed to the decline in output of mag- 
nesium compounds from Pennsylvania plants. Magnesium carbonate, 
p at Plymouth Meeting from raw dolomite, was used in pro- 

ucing precipitated magnesium oxide. 

Mica.—Output of scrap mica increased owing to & greater demand 
for ground mica by the paint and rubber industries. The mica was 
mined and processed near Glenville. 

Dlock and film mica was fabricated by Sylvania Electric Products, 
Inc., at its Titusville plant. Mica splittings were consumed by Gen- 
eral Electric Co., Erie, and Westinghouse Electric Co., Pittsburgh, to 
produce built-up mica. 

Mullite, Synthetic.—Synthetic mullite, essentially 3A1,0,-2Si0,, 
was produced by Remmey Division of A. P. Green 4 irebrick Co. at a 
plant in Philadelphia. Production increased compared with 1959. 

Perlite (Expanded).—Perlite mined in western States was expanded 
at plants in Allegheny, Delaware, Lehigh, Montgomery, and York 
Counties. Sales of expanded perlite totaled 17,434 tons, valued at 
$1,092,161, and Jess was marketed than in 1959, mainly because of 
decreased demand in building plaster and loose fill installation. The 
expanded perlite also was used as a concrete aggregate, soil condi- 
tioner, filler, and asa filter aid. 

Pyrite.—A much greater tonnage of pyrite was produced than in 
1959. Pyrite concentrate, obtained as a byproduct of iron ore mining 
in eastern Pennsylvania, was processed to recover pyrite and cobalt. 

Sand and Gravel.—Sand and gravel production totaled 13,011,176 
tons valued at $21,204,193 and was 9 percent below 1959 in both 
tonnage and value. More than 86 percent of the commercial output 
was used as building and paving sand and gravel and totaled 11,- 
227,586 tons; 55 percent was consumed as building material and 31 
percent as paving material. Industrial sand produced in 16 counties 
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represented 18 percent of the total sand produced. The largest con- 
centration of industrial sand was in the south-central part of Penn- 
sylvania, chiefly in Huntingdon and Mifflin Counties. Less than 2 
percent of the total sand and gravel produced reached consumers as 
ur parei material. 

he number of operations extracting sand and gravel totaled 110, 
of which 32 in 24 counties produced over 100,000 tons. Production 
from these 32 plants totaled 10,321,029 tons valued at $17,093,452, 
representing 80 and 81 percent, respectively, of the State total. 
Pennsylvania ranked 18th in tonnage of sand and gravel produced 
and furnished 2 percent of the U.S. total. 

Commercial production of sand and gravel was reported from 45 
of the 67 counties. Clinton County was the only county reporting 
Government-and-contractor operations during the year. Despite a 
substantial decrease in both tonnage and value, Bucks County con- 
tinued as the leading producer. Of the total commercial sand and' 
gravel tonnage, 65 percent was transported by truck; 9 percent, by 
railroad ; and the remainder, by waterway and other means. 
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TABLE 10.—Sand and gravel sold or used by producers, by classes of operations, 


and by uses 
1959 1960 
Class of operation and use 
Short tons Short tons Value 
Commercial operations: 
Sand: 
Moldin iss ii sacas 173, 104 $483, 130 3 
AA A RE 3, 824, 920 5, 476, 084 $5. 481,055 
PAVING A A 2, 148, 497 3, 218, 653 3, 106, M3 
Fire or furnace........................- 105, 868 5 3585, X 
IAN A 77,213 192, 675 (1) C) 
A A A A A MESE AIUMENST 101, 233 117, 341 
Undistributed 3. 22.222 1, 355, 703 4, 566, 873 1, 241, 546 4, 394, 245 
Total dora 7, 685, 305 14, 317, 509 13, 474, TOS 
Gravel, Construction: 
AA pinantaceereoducnus 4,037, 098 5, 385, 540 4, 557, 918 
rina A MeL E E D AQ MEE 2, 200, 930 3, 270, 382 2, 877, 280 
A Se Su TZ 
Undistributed 3................ Lll... 301, 295 247, 053 32. 455 
Gravel, miscellaneous... 2... aces e resnuSec| e son cornu PA 70,03 
Total A A ccc 6, 539, 323 7, 627, 39 
Total sand and gravel.................... 14, 224, 628 21, 102, 197 
Government-and-contractor operations: 
Sand: Building...........................- OO ^ , .JRO AAA A 
Total cosa ran OO. 7. + AAA AS 
Gravel: Floor 32, 336 12, 385 102, (68 
Total A O d rES RUE 32, 336 12, 385 83, 855 102, 056 
Total sand and gravel.................... 32, 386 12, 565 83, 855 102, (3% 
Grand total .....-------0-------------0-. 14, 257, 014 23, 233, 049 13, 011, 176 21, 204, 133 


1 Included with **Undistributed" to avoid disclosing individual company confidential data, 
2 Includes glass, grinding and polishing, blast, ferrosilicon (1960), ground, and other sand. 
3 Includes railroad ballast and other uses. 
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TABLE 11.—8and and gravel sold or used by producers, by counties 


County 


Short tons Value 

IA APA ect eu eS arR er 121,113 $257, 290 
Armstrong A mies eds 1, 516, 924 3, 096, 258 
NN A ees sie 1 (1) 
E MN a A eet NE 42,822 101,093 
Bradford- -s eased A A (1) (1) 
AA eee Useless 161, 200 221, 400 
Cambria roo ineo Slee oto d cercate 7, 7,950 
(arbol A iere D ecm cee (1) (1) 
Clearfleld. A A AS O 0 1  — 9,000 eee AAA 
es A A A A AMA 83, 102, 086 
Crawlord MA 103, 616 161, 174 
Cumberland 175, 180 302, 682 

a RA EA A 0 A 1 (1) 
ES A E ee Ein aTa 166, 928 280, 106 
Eran A IN pip M Ls (1) (1) 
A a cis OU ect A. EE SNe PARA 18, 857 7,911 
Lancaster. oe he ces td eke Dg 229, S46 491,678 
Lüżerhö ato tocada 428, 859 542, 523 
NIGFROBPa 6 ed ce i zc ets Ub SAM sa E 314, $21 481,17 
a cS ie oe lcu uelim serene dcm P a 63, 187 70, 888 
Northampton... alclwea as ce 425, 168 498, 163 
Northumberland................... Ll Ll...... 6, 853 : 
Philadel piles e-ciluclicice.s2c2D ecu ces 1 () 
BGM VIKiI AAA AN Re dou eee 118, 443 284, 564 
A A A EEE A E 102, 910 102, 801 
A A A (1) (1) 
Susquehanna......-....---.------.-------------} 478,500 | 287,100 |..............|..----.-..-..- 
VONANGOs esse eee eee eee testas (1) 1 
i igs sig A e ne e Ee na 2, 678 2, 411 

I o ETRA AAA AA MENTEM 566, 943 279, 647 395, 222 
Undistributed 2,........ 2... 2. 2 cL c eee 18, 343, 394 8, 640, 289 13, 782, 819 

A inae Deis i ere Dr 23, 233,019 13,011,176 21, 204, 193 


1 Included with “Undistributed” to avoid disclosing individual company confidential data. 

2 Includes Beaver, Berks, Bucks, Columbia, Dauphin, Elk, Forest, Fulton, Huntingdon, Lackawanna 
(1960), Lawrence, Lycoming, McKean, Mifflin, Montgomery, Montour (1960), Warren, and W yoming 
Counties, unspecified counties (1960), and counties indicated by footnote 1. 


Slag (Iron-Blast Furnace).— Output of blast furnace slag increased 
from 7,240,000 in 1959 to 7,804,000 short tons. However, the value of 
output decreased $196,000, totaling $11,651,000. Pennsylvania con- 
tinued to be the leading producer of blast-furnace slag with 27 per- 
cent of the U.S. tonnage. Of the slag processed in Pennsylvania, 76 
percent was screened air-cooled slag used chiefly as an aggregate in 
portland cement concrete construction, bituminous construction of 
various types, highway and airport construction, and railroad ballast. 

Stone.— Production of stone (including slate and oystershell) de- 
creased in both tonnage and value de percent each). The decline was 
due mainly to a lower demand for dimension building stone and 
crushed and broken stone for railroad ballast, concrete aggregate, 
and refractory material. The demand for curbing and flagstone, 
riprap, flux, and agricultural stone, increased. 

Stone (comprised of basalt, granite, miscellaneous stone, sandstone, 
limestone, slate, and opsterahall) was produced in 50 of the 67 coun- 
ties. New operations were reported in Cambia, Lackawanna, Phila- 
ee and Washington Counties. Northampton County was the 
leading stone-producing county. Counties producing over $3 million, 
in decreasing order were: Northampton, Montgomery, Lawrence, 
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York, Adams, Chester, Centre, Berks, and Lancaster. In addition, 
Bucks, Dauphin, Delaware, Lebanon, and Lehigh Counties each pro- 
duced over $2 million worth of stone, and Blair, Butler, Huntingdon, 
Mifflin, and Westmoreland Counties produced over $1 million, each. 

Output of limestone, the leading stone produced, decreased 3 per- 
cent in both tonnage and value, chiefly because of a drop in demand 
for crushed and broken stone as a raw material for producing lime 
and cement, asphalt filler, stone sand, and dimension building stone. 
Increases were reported in the use of limestone as flux 11 percent, 
railroad ballast doubled, riprap 20 percent, and agricultural stone 7 

ercent. Crushed limestone was produced in 37 counties—2 more than 
in 1959; new operations were reported in Washington and West more- 
land Counties. Northampton County continued to lead in output of 
crushed limestone, with 5 million tons compared with 5.8 million 
tons in 1959 followed in decreasing order by counties producing over 
2 million tons—Montgomery, Lawrence, York, Lancaster, Lehigh, 
and Berks. Dimension limestone production continued in Bucks 
County. No production of dimension stone was reported for Lan- 
caster County. 

Output of basalt (diabase), the stone that ranked second in Penn- 
sylvania, decreased 22 percent in tonnage and 28 percent in value, 
mainly because of a 16-percent decrease 1n the demand for its use as 
concrete aggregate and a 40-percent decline in its use as railroad 
ballast. Less basalt also was used as building stone and for miscel- 
laneous purposes. More basalt was used than in 1959 for riprap and 
dimension stone. Use of basalt for curbing and flagging stone was 
reported as a new use in 1960. Crushed basalt was reported in seven 
counties, one Jess than in 1959. No production was reported from 
Westmoreland en Delaware was the leading county followed 
by Chester, Berks, Bucks, and Montgomery Counties. Dimension 
basalt was produced in Bucks, Chester, and Montgomery Counties; 
Montgomery County was the leading area. 

Sandstone ranked third as stone in Pennsylvania tonnage-wise, and 
led in value. It was marketed as both dimension and crushed stone. 
Output was greater than in 1959, increasing 21 percent in tonnage and 
13 percent in value. Crushed sandstone production increased 23 per- 
cent over that in 1959; more was used as concrete aggregate and 
for miscellaneous uses; and less was used for riprap, rai road ballast, 
and as refractory material. Production of dimension sandstone, 
based on value, decreased slightly. Greater quantities of dimension 
stone were used as rough architectural stone, rubble, and curbing and 
flagging; less was used as rough and dressed construction building 
stone and sawed or dressed building stone. Crushed sandstone was 

roduced in 20 counties and dimension sandstone, in 11 counties. 

ew operations were reported in Adams, Berks, Cambria, Chester, 
and Lackawanna Counties. Westmoreland was the leading county 
for crushed sandstone based on tonnage, and Carbon County led, 
based on value. Other leading counties were Adams, Blair, Hunting- 
don, Luzerne, Montgomery, Schuylkill, Susquehanna, and Wayne. 
No production of dimension stone was reported from Mercer County. 
re production of crushed stone was reported in Wayne 

ounty. 
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Granite was prepared and marketed both as dimension stone and 
as crushed stone. Production of dimension granite was less than in 
1959 because of a lower demand for building stone. New production of 

anite as crushed stone was reported in Montgomery County. Gran- 
1te also was crushed by the Pennsylvania Highway Department in 
Philadelphia. 

The tonnage of miscellaneous stone as dimension stone and as 
crushed stone increased. Output of dimension stone increased 6 per- 
cent, owing mainly to a greater demand for rough and dressed con- 
struction stone, although less was used for rubble and curbing and 
flagging. Production of crushed miscellaneous stone increased be- 
cause of a greater demand in concrete aggregate. Crushed miscel- 
laneous stone production continued in Bucks and Montgomery Coun- 
ties. Dimension miscellaneous stone was produced in Delaware, Ly- 
coming, Montgomery, Potter, and Westmoreland Counties; most of 
the output came from Delaware County. 

Oystershell was again collected in Berks County and processed for 
agricultural use. 

Output of slate was slightly less than in 1959. However, Pennsyl- 
vania continued to lead in slate production. Sales of dimension slate 
decreased 5 percent below 1959. Use of slate for roofing, blackboards 
and bulletin boards, billiard tabletops, and flagging declined, but 
structural and sanitary, school slates, and miscellancous uses increased. 
The demand for slate granules and flour was slightly greater than in 
1959. Dimension slate was produced by 1 company in Lehigh County 
and 11 companies in Northampton County. The dimension slate 
came mostly from Northampton County. Crushed slate was marketed 
from Lycoming, Northampton, and York Counties. York County 
led in production. The three producers in Northampton County and 
one producer in Lycoming County also produced dimension slate. 

Output of natural and artificially colored roofing granules decreased 
in both tonnage and value compared with 1959, owing mainly to a 
decreased demand for natural granules. Of the total production, 


TABLE 12.—Stone sold or used by producers, by uses 


1959 1960 
Use SEDA ee CUNT 
Short tons Value Bhort tons Value 
Dimension stone: 
Building stone....... . cc c cc ce eee 176, 989 $1, 344, 896 153. 304 $1, 142, 813 
Curbing and flagging....................... 12, 118 259, 281 12, 493 306, 897 
OE US cones elec cee cee. 50, 134 3, 320, 679 48, 834 3, 165, 132 
Total- asseda araa Ee Sea actus 239, 241 4, 954, 856 214, 631 4, 614, 842 
Crushed and broken stone: 
RTA A e eR UE eR. 10, 032 11, 657 51, 842 74, 834 
Concrete and road metal................... 20, 443, 307 31, 491, 790 20, 363, 634 31, 284, 466 
Furnace flux (límestone)................... 5,076, 505 9, 393, 129 5, 637, 623 10, 657, 545 
Railroad ballast..............-.-.- ll ll... 736, 516 1, 196, 019 569, 253 913, 223 
Avrticultüural...... 2.. is RSS, 123 2, 518, 380 950, 509 2, 852, 574 
Other uses ME —————— 18, 287, 967 27, 854, 838 14, 348, 797 23, 770, 386 
Total- eo sec e de 43, 442, 480 72, 465, 811 41, 921, 658 69, 553, 028 
Grand total.............................- 43, 681, 721 77, 120, 667 42, 136, 289 74, 167, 870 


3 Includes “refractory.” 
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artificially colored granules represented 76 percent, compared with 
74 percent in 1959 and 87 percent in 1958. Plants were active in 
Adams, Beaver, and York Counties. 


TABLE 13.—Stone sold or used by producers, by counties 


1959 1960 


County 
Short tons Value Short tons Value 

Adams, Cumberland, Frankliu...............- 2, 906, 992 $6, 260, 476 (1) 
A eee is a te E 2, 911, 256 3, 922, 354 $3, 431. 7:2 
Blair, Huntingdon.............--.......-. Leer. 1, 153, 003 3, 110, 245 3, 107,35 

Du d. MEMO POSER NM EUN PEDE HN 1, 714, 805 2, 962, 656 6} 
Biller AA A Baas 877, 883 1, 757, 108 1, 647, 70 
o cc. gute ect eee tee ee ole owe iut E s seats 15, 40 
Carbon, Monroe, Schuylkill.................... 431, 930 1,814, 413 (1.00, 
e A rts eg eee 2, 120, 484 4,275,778 3, Sun, 37% 
Ai AA aeu uod E ei d 2, 506, 541 5,347, 571 4, 7.0. NI 
A A esce ibo (1) ! 2, XU. 
Fayette, Somerset.......---------.2---- eee 633, 560 1, 336, 623 1, 134, £58 
BRAK os oe eee cio bee sae (n (1) gus los 
Juniata, Mifflin, Snyder. 222-222-2222 eee 1) (1) 1, 532, Mi 
Lackâ wanha: A SA IA AS 16,14 
LACA cec vs 2, 508, 298 3, 763, 864 3, 203, 455 
LüWreDOR. coi a i Quo 884, 686 5,155,072 5,617, 15 
Pl A A C e hse cere 853, 67: 2, 816, SQ 
Lehigh, Northampton...._.........-.------.-- i 9, 470, ec 
IUTerlel.. oc eom ue pr E rcm E A 31), G66 
E U E 42, 9i 
MOontgOmeTY A AN 7,12%, 105 
Northumberland.............. 2 cl ll. lll. Tr Le 
Philadclplilgo.odeciclaciczsefesec2cenctckseaxlesaeoseSeRedertireseW£sacias 25, 815 
Spar On @) 
VOPR A ie at eee eee ana C) 
LOL YLE A A A ea 461, 43 
WV OG MEMOREM CPUS 357,24 
Westmoreland... ............ cll LL eee 1,023,678 
M VOMIN iso el ee IA uer du Dh) 56, KD 
Undistributed 3.............. LLL LLL LLL ll. 8, 264, 698 14, 947, 848 19, 418, 225 


—ÁÁÓ——M M HORREA 43, 681, 721 77, 420, 667 42, 136, 289 74, 167, BO 


1 Figure withheld to avoid disclosing individual company confidential data. 
2 Includes Allegheny, Armstrong, Bedford, Clarion, Clinton, Delaware, Fulton, Lycoming, Montcor, 
Perry, Potter, Susquehanna, Washington (1960), and York Counties, and counties indicated by footnote 1. 


Sulfur.—Byproduct sulfur continued to be recovered in the liquid 
purification 41 oil refinery gases obtained from domestic and foreign 
sources. Production was less than that reported in 1959. The Sin- 
clair Refining Co., Marcus Hook refinery and the Gulf Oil Corp, 
Philadelphia refinery, used the Claus process to recover sulfur. 

The Atlantic Refining Co. (Philadelphia) recovered hydrogen sul- 
fide by the Girdler process and burned it to sulfur dioxide for use in 
making sulfuric acid at the local plant. Sulfur also was recovered at 
the Sun Oil Co., Marcus Hook refinery, using a two-stage catalytic 
oxidation of hydrogen sulfide. 

Output of product sulfuric acid (100 percent H;SO,) at zinc 
smelters and Zinc roasters totaled 323,519 short tons, valued at 
$4,990,000. New Castle Chemical Co., which for 50 years furnished 
sulfuric acid mainly for the Youngstown, Ohio, steel industry, ceased 
business in 1960. 

Talc.—Output of pyrophyllite (sericite-schist) and soapstone de- 
creased, mainly because of a lower demand for these materials as a 
filler in asphaltic compounds, insecticides, and joint cement. The 
sericite-schist was processed at Aspers, and the soapstone was trans- 
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ported to a plant near Marriottsville, Carroll County, Md., for 
processing. 

Tripoli.—Lower demand for buffing compounds and filler material 
contributed to decreased production of tripoli (rottenstone). The 
crude material was ouid at two plants in Lycoming County. 

Vermiculite (Exfoliated).—Crude vermiculite from other States and 
foreign countries was exfoliated at plants in Lawrence and Bucks 
Counties. The exfoliated vermiculite was used in building plaster, 
lightweight concrete, loose-fill installation, and other applications. 


METALS 


Cadmium.—Primary metallic cadmium was produced from flue dust 
recovered at the St. Joseph Lead Co., Josephtown plant and the New 
Jersey Zinc Co., Palmerton smelter. 

Cobalt.—Production of cobalt as a byproduct of iron ore mined in 
Pennsylvania increased over that produced in 1959. 

Copper.—Production of copper from ores produced in Pennsylvania 
increased over that of 1959. The copper was recovered in concen- 
trate produced at the Lebanon concentrator. The concentrate was 
shipped to a smelter at Laurel Hill, N.Y. 

Ferroalloys.— Production and shipments of ferroalloys were greater 
than in 1959, increasing 38 percent and 11 percent, respectively. 
Shipments totaled 476,865 short tons valued at $116,212,148 and con- 
sisted chiefly of ferromanganese, spiegeleisen, ferromolybdenum, and 
ferrocolumbium. In addition, smaller quantities of ferrotungsten, 
ferroboron, nickel-columbium, aluminum-vanadium, nickel-tungsten, 
molybdenum-aluminum, and ferrovanadium were shipped. 

Gold and Silver.—Output of gold and silver increased over 1959. 
These metals were recovered from a copper concentrate produced at 
the Lebanon concentrator. 

Iron Ore.—Iron ore production increased over 1959. Magnetite 
ore from the Cornwall and Grace underground mines was shipped to 
the Lebanon and Morgantown concentrators, respectively, for process- 
ing. Concentrate from the Lebanon concentrator and a small quan- 
tity of concentrate fines from the Morgantown concentrator were 

rocessed in the agglomerating plant at the Lebanon concentrator. 
Shipment from the Lebanon plant consisted of concentrate and ag- 
glomerates (sinter and pellets), for use in producing pig iron and 
steel. Shipments from the Morgantown concentrator consisted prin- 
cipally of concentrate for direct use in producing pig iron and steel. 
In order to treat the ore mined from the Cornwall mine more ef- 
ficiently, construction work was started on a new concentrating and 
agglomerating plant in Cornwall The new facilities will replace 
the existing treatment plant at Lebanon. 

Iron and Steel Scrap.—Ferrous scrap was collected and prepared 
chiefly in Coatesville, Conshohocken, Glassport, Harrisburg, Phila- 
delphia, Pittsburgh, and Sharpsburg. Plants reporting monthly 
averaged 62, which represented only a small part of the industry. 
Stocks on hand at the yards for dealers, brokers, and automobile 
wreckers totaled 191,000 short tons on December 31. The leading vari- 
eties of scrap processed and shipped were No. 1 heavy melting steel, 
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No. 2 and all other bundles, cast-iron scrap and other borings, and 
No. 1 and electric furnace bundles. A total of 13,501,711 short tons 
of ferrous scrap was reported as consumed by companies in Pennsyl- 
vania. Stocks of ferrous scrap held by all consumers at yearend 
were 1,899,850 short tons. 


TABLE 14.—Pig iron and ferrous scrap consumption by type of furnace 


(Short tons) 
Type of furnace and raw Type of furnace and raw 
material 1959 1960 material 1959 1950 
Open-hearth furnaces: Air furnaces: 
Pigirohi.. --------- 13,301. 5900 | 13. 507. 676 Pig iron...----------- 47, 064 47, NV 
BO ina 9. 900, 123 9, 543, 920 DOTADO 14s. 355 13 x6 
Tota losocinusiaasse 23.261.718 | 23.351, 596 Total...--.---------- 195. 449 201. 252 
Bessemer converters: ! Blast furnaces: 
Pig ironic. coccussne ees 752, 653 1, 0. 2m SOS: estes cnocies 1, 027, 609 1,124 042 
BOCIAD a ore eS 275, 731 339, 546 ————|———— 
-c a Total incio 1, 027. 609 1, 124,92 
Total oin 1, O28, 354 1, 318. 748 yq[_ _ __— 1 == 
———————d———————— Miscellaneous uses: 
Electric steel furnaces: ? Pig iron (direct cast- 
Pig IO oo de 27, 047 24. 729 Ing) A 1,116. 514 1,197.31? 
SCD A 1, 774, 097 1, 723, 263 Serap AA 86. 645 70, 419 
Total. uoces ws 1. 801.144 1. 747. 997 Total uve 1. 203. 162 1.267. 735 
Cupola furnaces: Total: 
Pig PO =p se 244, 320 208, 896 Pig iron sce ssn sense 15. 4°9, 188 16, 295, 159 
Berapi.au-2222 ucl. 593, 742 545, 560 Y AAN 13, $06. 340 13. 501. 111 


Totali. eu eee 83S, 062 755, 456 Total... 


! Incelides serap and pig iron consumed in the basic oxygen converter. 
2 Includes small quantity used in erucible furnaces. 
3 Includes ferroalloy, reforging, and rerolling. 


Lead and Zinc Pigment.—Red lead and litharge were manufactured 
by National Lead Co., in Philadelphia, and black oxide was produced 
by Electric Storage Battery Co., in Philadelphia, and Price Battery 
Corp., in Hamburg. Zinc oxide for pigment purposes was manufac- 
tured by New Jersey Zinc Co., Palmerton; St. Joseph Lead Co., 
Josephtown; Superior Zinc Corp., Bristol; and Rohm and Haas Co., 
MAE In addition, New Jersey Zinc Co. produced leaded zinc 
oxide. 

Molybdenum.—Molybdenite concentrate was converted to molybdic 
oxide by Climax Molybdenum Co. at its Langeloth plant, Washington 
County, and by Molybdenum Corporation of America at its Washing- 
ton plant, Washington County. Both firms produced ferromolybde- 
num and other molybdenum products at these plants. The molybde- 
nite concentrate consumed by Climax Molybdenum Co. was from the 
firm's operation in Climax, Colo., and that consumed by Molybdenum 
Corporation of America was obtained mainly from the Utah Copper 
Division of Kennecott Copper Corp. Molybdenum Corporation of 
America produced ammonium molybdate and other CIS Penn com- 
pounds at its York plant, York County. 

Pig Iron.—Contrary to expectations for a near-record year, the de- 
mand for steel products was reduced owing to reduction of inventories 
and gradual reduction for steel in important areas such as construc- 
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tion, heavy machinery, and containers. Despite this, pig iron produc- 
tion totaled 16.5 million short tons, a 9-percent increase over 1959. The 
ig iron was produced at 21 plants having 73 stacks. Basic, Bessemer, 
oundry, low-phosphorous, malleable, and direct-casting types of pig 
iron were proditesd: 

More basic and Bessemer pig iron were produced than other classes; 
basic represented 87 percent of the total or 14.5 million short tons. 
Shipments of pig iron totaled 16.2 million tons valued at $973,815,000. 
In blast furnaces, raw material consumption totaled 7.4 million tons 
of domestic iron ore, 5.5 million tons of foreign iron ore, 4.2 million 
tons of limestone and dolomite, 846,000 tons of mill cinder and roll 
scale, 17,000 tons of flue dust, 1.3 million tons of open-hearth 
Bessemer slag, 12.3 million tons of coke, 153,000 tons of pig iron 
and 922,000 tons of home and purchased scrap, 180,000 tons of 
slag scrap, 9.6 million tons of sinter, 953,000 tons of pellets, and 329,000 
tons of foreign agglomerates. In addition, manganiferous ore, coke 
breeze, anthracite, self-fluxing agglomerates, briquets, and other mis- 
cellaneous materials were consumed in making pig iron. A total of 
3.7 million tons of domestic iron ore, 290,000 tons of mill cinder and 
roll scale, 1.4 million tons of flue dust, and quantities of foreign iron 
ore, manganiferous ore, limestone and dolomite, coke breeze, and 
anthracite were consumed in agglomerating plants in Pennsylvania 
to produce sinter and self-fluxing agglomerates. 

Smelters.—The Palmerton and Josephtown smelters were active; 
however, production at Palmerton was adversely affected by a strike. 
The Palmerton plant of New Jersey Zinc Co. processed concentrate 
from company operations at Friedensville, Pa.; Austinville, Va.; 
Jefferson City, and Treadway, Tenn.; Canyon City, Colo.; and other 
domestic and foreign sources. Zinc was the primary product of the 
smelter. From May 19 to July 13, improvements at this plant in- 
volved converting the vertical retort furnaces, refineries, and metal 
oxide furnaces to natural gas fuel from fuel formerly made from coal. 
Savings in operating costs were reported to be substantial. The 
Josephtown plant of St. Joseph Lead Co. processed zinc concentrate 
received from the company’s Edwards and Balmat, N.Y., and Indian 
Creek, and Leadwood, Mo., operations, as well as material from other 
States and foreign countries. The Josephtown smelter operated 48 
hours per week during the entire year. The zinc content of the metal 
produced at the smelter was 146,732 tons for the year, compared with 
128,670 tons for 1959. Scrap zinc materials made up a large part of 
the smelter feed in 1960. To handle this, a new secondary materials 
plant was built and became fully operative in July. 

Zinc.—Production of zinc concentrate was adversely affected by a 
strike which closed the Friedensville mine from August 5 to Novem- 
ber 26. Production declined 18 percent in tonnage during the year. 
The ore produced at the Friedensville mine was concentrated at a 
nearby plant, and the concentrate was shipped to the Palmerton 
smelter for processing. Mine drainage was still a major problem. 
Rerouting of water made ore available from the 600-foot level, and 
limited production was done below the water table from the 600- and 
800-foot levels. The 700- and 800-foot levels were developed further 
to facilitate drainage and haulage. 
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REVIEW BY COUNTIES 


Adams.—Total stone output increased 23 percent over 1959. Beth- 
lehem Limestone Co., subsidiary of Bethlehem Steel Co., quarried and 
crushed limestone at a quarry and plant west of Hanover, chiefly for 
blast furnace flux, road material, and stone sand. Liberty Stone & 
Supply Co., Inc. (Fairfield), quarried and crushed limestone for con- 
crete aggregate and roadstone. The Funkhouser Mills Division of 
the Ruberoid Co. crushed basalt from the Charmian quarry east of 
Charmian in Adams County; and quartzite was crushed from a quarry 
nearby for use as roofing granules, tennis court surfacing, and stone 
dust as an asphaltic filler. Teeter Stone, Inc., subsidiary of H. T. 
Campbell Sons’ Corp., quarried traprock in Gettysburg for use as 
concrete aggregate and roadstone. 

Liberty Stone Co. produced soapstone at a pit near Fairfield and 
transferred the crude material to its Marriottsville, Md., plant for 
processing. Summit Industries, Inc., recovered sericite-schist at the 
Heller No. 3 mine, 3 miles west of Bendersville. The crude material 
was trucked to the company plant at Aspers to be crushed, screened, 
and ground, chiefly for use as a filler in asphaltic compounds and 
joint cement. The crude material at this mine was depleted during 
the year, and mining was started in Cumberland County. 

Production of miscellaneous clay was almost the same as in 1959. 
Clay recovered from open pits by Alwine Brick Co. (New Oxford) 
and Gettysburg Drain Tile Works (Gettysburg) was used to manu- 
facture building brick and draintile. 

Allegheny.—Bituminous coal was produced from underground and 
strip mines; underground tonnage comprised 89 percent of the out- 
put. Twenty-five underground mines were active—four less than in 
1959. A total of 86 cutting machines cut 4.6 million tons of coal, and 
about the same quantity of coal was mechanically loaded. Of the 
mechanically cleaned coal, 99 percent was washed, with jigs repre- 
senting 28 percent. Twenty-two strip mines, five less than in 1959, 
produced coal, using 32 power shovels and 7 draglines. The capacity 
of most draglines and shovels was less than 3 cubic yards. 

Shipments of cement again declined. Green Bag Cement Co. (for- 
merly Pittsburgh Coke & Chemical Co.) manufactured mostly port- 
land-pozzolan cement and some masonry cement by the wet process. 
It operated three 175-by-10-foot rotary kilns at its plant at Neville 
Island. Universal Atlas Cement, Division of U. S. Steel Corp., pro- 
duced general-use and moderate-heat portland cement and mortar 
cement by the dry process at the company plant at Universal. Ship- 
ments were mostly intrastate and to West Virginia and Ohio. 

Output of miscellaneous clay declined for the third consecutive 
D. and was only 3 percent above the previous low of 1956. Milliken 

rick Co., Inc., mined clay from an open pit near Wilkinsburg and 
continued as the largest of seven clay producers in the county. Mis- 
cellaneous clay was mined from other pits near Bridgeville, Creigh- 
ton, McKeesport, Pitcairn, and Pittsburgh. Rebuilding and remod- 
eling kept the Allegheny Brick Co. inactive, but the company plans 
to resume operations in 1961. 
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TABLE 15.—Value of mineral production in Pennsylvania ! *? 


County 1959 1960 Minerals produced in 1960 in order of value 
AdamMs......-------------- (€ (4) Stone, sericite-schist, clays, soapstone. 
Allezheny................ $43, 462, 995 (4) Coal, cement, clays, sand and gravel, stone. 
Armstrong...............- (4 (4 Coal, sand and gravel, clays, lime, stone. 
Beaver caesucoscolcenmbs 6 4 Clays, coal, sand and gravel. 
Bedford................... 4) 4) Stone, coal, lime, sand and gravel. 
Befkiil.saxeemseEmoncexons 13, 690, 800 | $13, 229, 516 | Cement, iron ore, stone, clays, sand and gravel. 
pi p 2, 218, 760 4) Stone, coal, clays, sand and gravel, lime. 
Bradord. i casse eum 87, 881 4) Sand and gravel, coal. 

BUCKS oran ce Eas (9 4) Sand and gravel, stone, clays. 

Butler. i cac eee ee a 14, 803, 739 14, 099, 030 | Coal, cement, lime, stone, sand and gravel, clays. 

Camüría.................. 42, 242, 812 40, 686, 920 | Coal, clays, stone, sand and gravel, fron ore 
(pigment material). 

Cameron................. 171, 706 292, 965 | Coal. 

Carbon... oncemuccE rere 4 (à Coal, 8tone, sand and gravel. 

Caltre i ccce c come vecuI $ 4 Lime, coal, stone, clays. 

Chester... 2.22 eee 4) Stone, lime, clays, graphite, gem stone. 

Clarion. aloe Joes nea, 4) 4) Coal, stone, clays. 

Clearfleld................. 26, 836, 053 27, 526, 100 | Coal, clays. 

CHnton usina ión aa 2, 708, 633 2, 343, 929 | Coal, stone, clays. 

Columbía................. (9 (4) Coal, sand and gravel, clays. 

Crawford. ................ 179, 678 164, 174 | Band and gravel. 

Cumberland.............. (4) (4) Stone, sand and gravel, sericite-schist, clays. 

Dauphin.................. 3, 317, 375 3, 918, 994 | Stone, coal, clays, sand and gravel, lime. 

Delaware................. 2, 608, 524 (4) Stone, 

Elli andan ads 1, 370, 674 1, 243, 645 | Coal, art and gravel, clays, iron ore (pigment 
material). 

burgi A RUE (4) (4) Sand and gravel, peat. 

Fayette................... (4) (4) Coal, clays, stone, sand and gravel. 

Forest NCMO (4) ($) Sand and gravel. 

Franklin..........-...-«-. 6 4) Stone, sand and gravel, lime. 

Fulton... ........ cres. 4) 4) Do. 

(CI ee 61, 185, 085 83, 349, 280 | Coal, clays. 

Huntingdon.............. 4, 931, 074 4, 834, 112 Sand and gravel, stone, coal, clays. 

Indiana..................- (4) 4) Coal, clays. 

A +. 4) 4) Coal, clays, sand and gravel. 

IS 2-2. 4) 4) Stone, lime. 

Lackawanna.............. 19, 614. 830 4) Coal, sand and gravel, stone. 

Laneaster................. (4) ($) Stone, coal, sand and gravel, clays, lime, gem 
stone. 

Lawrence................. (9 (4) Cement, stone, coal, clays, sand and gravel, peat. 

Lebanon.................. 16, 449, 766 16, 272, 894 | Iron ore, Hime, copper, stone, cobalt, pyrite, gold, 
coal, silver. 

Lehliegh.................... 4 (4) Cernent, zinc, stone, gem stone. 

Luzerne.................- (4) Coal, sand and gravel, stone, peat, clays. 

Lycoming...............- 1, 806, 045 1, 489, 284 | Stone, sand and gravel, coal, tripoli. 

E AAA 436, 981 439, 400 | Clays, coal, sand and gravel. 

pul A dsosae 2, 585, 092 8, 156, 941 | Coal, sand and gravel, stone. 

ho EL po RON NES 4) y) Sand and gravel, stone, lime. 

MODI 00.... 2 e neueren 4) 4) Stone, clays, sand and gravel. 

Montgomery ............. 18, 964, 287 14, 071, 756 | Stone, cement lime, clays, sand and gravel, 
gem stone. 

Montoaür.................- y) (4) Stone, sand and gravel. 

Northampton............- 4) 4) Cement, stone, sand and gravel, coal, gem stone. 

Northumberland........- 4) 4) Coal, clays, stone, sand and gravel, lime. 

PON APEC dessus cd 4) 4) Stone. 

Philadelphia.............. 485, 638 4) Sand and gravel, stone. 

Potte f > eRakaszeax (5 4) Stone. 

Schuylklll................. 65, 530, 404 54, 881, 224 | Coal, stone, sand and gravel, clays. 

BYyder A 548, 014 614,357 | Clays, coal, stone, sand and gravel, limo. 

Se A (0 (4) Coal, clays, stone, sand and gravel. 

BSullivan.................. 81,311 97,845 | Coal. 

Susquehanna. ............ (0 4) Stone, coal. 

es AA A 1, 217, 688 4) Coal, stone. 

¡Alo MAA Ee 404, 487 461, 483 | Stone. 

MO TUTTI IA 2, 616, 378 4) Coal, sand and gravel. 

WET aa cos (4) 4) Sand and gravel. 

Washinzton.............- 64, 510, 269 4, Coal, stone, clays. 

Waynes o sec e (0 4) Stone, peat, coal, sand and gravel. 

Westmoreland............ 19, 643, 023 19, 823, 493 | Coal, stone. 

W voming..............-.. (4) (4) Sand and gravel, stone. 

WOE 4 i erue A 15, 875, 371 13,814,831 | Cement, stone, lime, sand and gravel, clays, 
mica. 

Undistributed...........- 5 416, 524, 816 | 527, 680, 429 

Total_.............- 3 862, 150, 0007| 824, 493, 000 


! Pike County 1s not listed because no production was reported. 

3 Excludes value of production for LP gases, natura! gasoline, petroleum, natural gas, and some gem stone 
and sand and gravel unspecified by counties; included with “Undistributed”. 

3 Excludes value of clays and stone used in manufacturing lime und cement. 


$ Included with “Undistributed” to avoid disclosing individual company confidential data. 
5 Revised figure. 
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The only industrial sand produced in southwestern Pennsylvania 
came from plants near Acmetonia and Pittsburgh. Output of con- 
struction sand and gravel and industrial sand totaled 121,113 tons 
and marked the second consecutive year that a substantial increase had 
been reported over the preceding year. 

Mallı Mines, Jefferson Borough, produced dimension sandstone for 
use as flagging and as irregular-shaped building stone. Nick Gioia 
quarried dimension sandstone in Elizabeth Township for use as rubble. 

Panacalite Perlite Co. (Pittsburgh) and Perlite Manufacturing Co. 
(Carnegie) expanded perlite obtained from Nevada and New Mexico. 
The material was sold or used mainly in building plaster and loose 
fil] insulation. 

Armstrong.—Fifty-four bituminous coal underground mines, 39 strip 
mines, and 10 auger mines were active. This represented an increase 
of three strip mines and one auger mine, and a decrease of four under- 
ground mines. Slightly more coal was produced from strip mines 
than from underground mines. Fifty-six power shovels and 20 drag- 
lines were operated; 51 of the power shovels had less than 3-yard 
capacity; 10 draglines had 3-yard capacity; and 6 had between 3- and 
5-yard capacity. Of underground production, 86 percent was mechan- 
ically loaded, and 35 percent was mechanically cleaned. Pneumatic 
and other washing methods were used for cleaning the coal. 

Armstrong County remained the largest sand and gravel producing 
county in western Pennsylvania and continued to rank second in the 
State in total quantity and value. The output from four plants was 
used mainly as building and paving material. Shipments to consum- 
ers were made by truck, waterway, and railroad. 

Combined output of clay from six underground mines—one each at 
Adrian, Freeport, New Bethlehem, and Templeton, and two at Kit- 
tanning—and two open pits—one each at Craigsville and Worthing- 
ton—totaled 217,000 tons. The fire clay was used to manufacture fire- 
brick and block, building brick, and vitrified sewer pipe. Haws Re- 
fractories Co. did not operate its Bridgeburg underground mine dur- 
ing the year. 

Three lime companies (all near Kittanning) produced hydrated lime 
for agricultural purposes. Limestone, quarried and crushed at two 
operations near Kittanning, was used solely for manufacturing lime. 

Beaver.— Despite a 21-percent decrease Beaver County continued to 
rank second as a clay-producing county. Four underground mines 
yielded 90,000 tons of fire clay, which was used chiefly in manufactur- 
ing building brick. Fire clay from open pits was used for firebrick 
and block, clay crucibles, foundries and steelworks, building brick, and 
vitrified sewer pipe. Miscellaneous clay produced from an open pit 
near New Brighton was used to manufacture heavy clay products. 
Friedl-Elverson Pottery Co. discontinued mining and purchased mate- 
rial from an outside source. McQuiston Coal Co. completed mining 
operations near Darlington and began to backfill its property. 

Ninety-eight percent of the bituminous coal production came from 
strip mines. The remainder was obtained from underground mines. 
Twenty-four power shovels, 13 draglines, and 17 bulldozers were used 
at the stripping operations. At underground mines, three cutting 
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machines and two loading machines were used; 59 percent of the pro- 
pan was mechanically loaded. None of the coal was mechanically 
cleaned. 

Iron City Sand & Gravel Corp. dredged sand and gravel from 
newly acquired property in Beaver County and established the area 
as the third largest in the State. Other producers were Lee Block 
Co. near Industry, and Shippingport Sand & Gravel Co. near Ship- 
pingport. 

Bedford.—Two companies produced and crushed limestone near 
Everett and Hyndman for use as concrete aggregate, roadstone, agri- 
cultural stone, asphalt filler, dust for coal mines, and lime manufac- 
ture. Leap Ganister Rock Co. produced ganister rock at its Leap 
No. 1 quarry near Madley. The stone was crushed and sized at a 
local plant for use as furnace or converter linings. Martin Quarries 
produced and crushed sandstone at a quarry near Bechtelsville. 

Sixty-three percent of the bituminous coal production came from 
underground mines. Of the underground production, 40 percent was 
mechanically loaded, and none was mechanically cleaned. At the 
strip mines, three power shovels, two draglines, four bulldozers, and 
two horizontal power drills were used. 

New Enterprise Lime & Stone Co. produced and sold hydrated 
agricultural lime at its Ashcom plant near Everett. J. Mason Kerr 
(Hyndman) operated a one-pot kiln and sold quicklime for agricul- 
tural purposes. 

Building sand was processed by Feight Bros. and transported by 
truck to consumers. 

Berks.—General-use and moderate-heat and high-early-strength 
portland and masonry cements were produced by the dry process at 
the No. 1 five-kiln plant of Allentown Portland Cement Co. (Evans- 
vile). Output was shipped mostly in bulk by railroad to ready- 
mixed concrete companies. Shipments were largely intrastate, but 
significant quantities also were shipped to New York, New Jersey, 
and Connecticut. 

Bethlehem Cornwall Corp., subsidiary of Bethlehem Steel Co., con- 
tinued to produce crude iron ore at its Grace underground mine near 
Morgantown by block caving, open stope, and shrinkage stoping. 
The crude ore was processed at the local company concentrator by 
flotation and magnetic concentration. 

Tonnage and value of stone decreased 12 percent and 13 percent, re- 
spectively. Four companies continued operating six limestone quar- 
ries—two near Evansville, and one each near South Temple, Sinking 
Spring, Kutztown, and Oley. Output was sold or used mostly as 
concrete aggregate, roadstone, and in manufacturing of cement. 
Eighty-six percent of the stone produced was shipped by truck. 
Basalt, crushed or broken for use as railroad ballast and road ma- 
terial, was recovered from the Clingan quarry near Birdsboro by 
The John T. Dyer Quarry Co. Two new operators, Pottstown Trap 
Rock Quarries, Inc., Douglasville, and Bradford Hills Quarry, Inc., 
Morgantown, quarried diabase solely for use as roadstone. Reading 
Poultry Food Co., Reading, crushed oystershell for use as poultry grit 
and mineral food. 
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Miscellaneous clay and shale taken from open pits by the Read:rg 
Shale Division and Shoemakersville Division of Glen-Gery Suas 
Brick Corp. was used to manufacture building brick. 

Prepared sand and gravel by two producers, one near Sinkrg 
Spring, and the other near Temple. was hauled to consumers by trucs 

B'air.— Production and value of stone was slightly less than 1n 1%. 
Six companies continued operating seven quarries near Roarirg 
prirgs, Canoe Creek. Holi:daysburg three, Altoona. and Ciaysburg. 
utput was used chietly as concrete aggregate and roadsione, and fer 
agricultural purposes. The leading producer was New Enterpr:s 
Stone & Lime Co. Quartzite was quarried and crushed for use in 
making silica brick by General Refractories Co., Frankstown, ard 
J. L. Hartman, Sproul. General Refractories Co. discontinued op- 
erations at its Claysburg quarry. Basalt Traprock Co. produced and 
crushed quartzite at its quarry and stationary plant near Williams 
burg. chiefly for railroad ballast and road material. 

Coal production came mostly from strip operations. 

Blair County was one of two counties producing kaolin. Kaoin 
mined at the Grannas No. 1 mine near Williamsburg was used to 
manufacture refractories. Miscellaneous clay and plastic fire ciay 
were also produced in limited quantities. 

Building sand was recovered from two pits in the soutuern part 
of the county near Hollidavsburg. Material mined near Frankxown 
was processed and used as building gravel. 

Chimney Rocks Lime & Stone Co. (Hollidaysburg) produced hy- 
drated lime for agricultural use. 

Bradíord.—T wo plants near Towanda were able to supply the 
increased demands for building and paving sand and ses 

Bituminous coal also was produced. 

Backs —Output of sand and gravel (all processed) declined sharply 
from that of 1959: however, the county continued to lead in tonraze 
and value of output. Shipments of construction sand and gravel. 
for use chiefly as building and paving material were made bv water- 
way, truck, and railroad. The following leading producers each 
produced more than 100,000 tons: Amico Sand & Gravel Co. ( Morris- 
ville), B & M Sand & Gravel, Inc. (Upper Biack Eddy), and Warner 
Co. (Philadelphia). 

Crushed limestone was produced by four companies operating 
quarries near Buckingham, Eureka, Rusnland, and New Hope. solely 
for use as concrete agregate and roadstone. Edward Karpinski 
(Langhorne) produced dimension limestore for use in rough con- 
struction work. Dimension diabase for use as rough and dressed 
construction stone and crushed or brosen diabase as road material 
was quarried by Edison Quarry (Edison). Coopersburg Granite 
Co.. east of Coopersburg in Bucks County. quarried dimension stone 
for dressed architectural and monumental stones. and rubble. Four 
operators near Quaxertown, Weisel, Telford, and Ottsville quarried 
and crushed diabase solely for concrete azcregate and roadstone. 

Samuel M. Yoder Estate operated the blooming Glen quarry and 
crushing plant, producing redstone and bluestone. and George Wiley 
operated Wileys quarry (bluestone) near Point Pleasant. Both 
companies quarried and crushed sandstone for use as concrete agere- 
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gate and roadstone. Better Materials Corp., Penns Park, produced 
crushed and broken miscellaneous stone (argillite) and sold or used 
the stone as concrete aggregate and roadstone. 

Quakertown Brick & Tile Co., Inc., mined miscellaneous clay for 
building brick from an open pit near Quakertown. 

Butler.— Bituminous coal was produced from 24 underground mines, 
37 strip mines, and 5 auger mines, representing 1 additional strip mine, 
2 auger mines, and 4 less underground mines than in 1959. Thirty- 
eight cutting machines and 16 loading machines were used in the under- 
ground mines; 58 percent of the production was mechanically loaded. 
Fifty-nine power shovels, 33 draglines, 1 carryall, and 53 bulldozers 
were used at the strip mines. Only 26 percent of the coal was mechan- 
ically cleaned, all by jigs. 

General-use and moderate-heat and high-early-strength portland 
cement and some mortar cement were manufactured by the wet process 
by Penn-Dixie Cement Corp. at its No. 9 plant, West Winfield. Two 
250 feet by 10 feet 6 inches rotary kilns were fed crushed captive lime- 
stone. Cement was shipped intrastate, mostly by truck in bulk to 
ready-mixed concrete companies. Small quantities were shipped to 
New York, West Virginia, and Ohio. 

Quicklime and hydrated lime were produced by Mercer Lime & 
Stone Co. at its plant one-half mile west of Branchton, and marketed 
for chemical ind industrial uses. Some hydrated lime was sold for 
agricultural purposes. 

Output of limestone was slightly less than in 1959, although four 
companies continued to produce from quarries near West Winfield, 
Harrisville, and Branchton. The stone was crushed for use as con- 
crete aggregate, roadstone, cement manufacture, and agricultural 
purposes. 

Highway Sand $ Gravel Co., Inc., produced building sand and 
gravel for local and general sales. H. W. Cooper produced sand and 
gravel and processed sand for fill and gravel for miscellaneous uses. 

Miscellaneous clay output was used in manufacturing cement and 
building brick. Having ceased mining at the beginning of the year, 
McCrady Refractories, Inc., used clay from its stockpile and clay 
purchased from outside sources. Glenn R. Boosel, after mining & 
small quantity of flint fire clay, discontinued operations June 1. 
Pittsburgh & Erie Coal Co. was liquidated during 1960, 

Cambria.—Eighty-six underground mines, 23 strip mines, and 4 
auger mines were worked for bituminous coal. This was six less 
underground mines, four less strip mines, and three more auger mines 
than were worked in 1959. Ninety-two percent of the production 
came from underground mines, 7 percent from strip mines, and the 
remainder from the auger mines. One hundred and forty-two cut- 
ting machines and 182 loading machines were used in the underground 
operations; 96 percent of the underground production was mechan- 
ically loaded. Forty-eight power shovels, 14 draglines, 30 bulldozers, 
T horizontal power drills, and 6 vertical power drills were used at the 
strip mines. Approximately 73 percent of the coal production was 
mechanically cleaned. about 60 percent by pneumatic methods. 

The Hiram Swank’s Sons, Inc., Swank No. 24 mine remained the 
only active underground clay mine in the county at the end of the 
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year; however, lack of orders caused periods of limited production 
throughout the year. Patton Clay Manufacturing Co. discontinued 
operating its No. 1 underground mine September 1, and leased the 
Pe to Joseph Shero. Triangle Clay Products Co. became the 
eading clay producer in the county. Miscellaneous clay produced 
by Triangle Otay Products Co. at its open pit near Johnstown was 
used in manufacturing building brick. North Cambria Fuel Co. 
produced plastic fire clay for manufacturing vitrified sewer pipe. 

Nicosia Stone Quarry, Johnstown, produced crushed sandstone for 
making silica brick and for road material. Parry Sand & Gravel 
Co. near Johnstown supplied sand and gravel for home construc- 
tion. Lanzendorfer Minerals Co. produced iron oxide pigments of 
the sulfur mud variety from its No. 31 mine near Nanty Glo. The 
material was sold for use in making paint pigments. 

Cameron.—The entire production of bituminous coal came from one 
strip mine. Three power shovels, one dragline, and three bulldozers 
were used at this mine. 

Carbon.—Anthracite from underground mines, strip pits, and culm 
banks totaled 661,165 short tons. Seventy-five percent of the output 
was shipped outside the producing region; the remainder was sold 
locally. The principal producers of anthracite were Pollock Truck- 
ing Co., Sullivan Trail Coal Co., and Coaldale Mining Co. 

Valuewise, Carbon County led in producing sandstone; output in- 
creased slightly over that of 1959. Quartzite used in making silica 
brick was produced at the Little Gap quarry and crushed at the 
Palmerton plant of North American Refractories. Crushed and 
broken sandstone used mainly for road material was quarried at the 
Red Rock quarry near Nesquehoning by James and Paul Fauzio. 

Alliance Sand Co., producing only sand for use as building and 

aving material and for manufacturing cement, ranked 16th in the 
Stata for total sand and gravel production. Two other companies 
produced sand and gravel for construction material. 

Centre.— Despite decreases of 16 percent in quantity and 15 percent 
in vnlue, Centre County remained the leading lime-producing area. 
Three producers operated rotary limekilns near Bellefonte. Quick- 
lime nnd hydrated lime were marketed chiefly for chemical and in- 
dustrial uses; smaller quantities were sold for agricultural and build- 
Ing uses, 

Two nuger mines, 11 underground mines, and 17 strip mines pro- 
duced. bituminous coal. Strip mines produced 92 percent of the 
count y out put; 34 power shovels, 13 draglines, and 28 bulldozers were 
used. At the underground operations, four cutting machines, three 
loading machines were used; 32 percent of underground production 
was londed mechanically. None of the coal was mechanically cleaned. 

Roth tonnage and value of limestone (the only stone produced in 
the county) declined 11 percent. Chief uses of the limestone were for 
concrete ageregate, roadstone, lime manufacture, open-hearth flux, 
elassmaking, and dust for coal mines. Six companies produced 
erushed and broken stone, principally from quarries near Bellefonte, 
Pleasant Gap, and State College. 

Fire clay produced by Harbison-Walker Refractories Co. was used 
in manufacturing firebrick and block. 
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Chester.—Total output of stone was slightly less than in 1959, Brad- 
ford Hills Quarry, Inc., crushed limestone at a quarry and plant near 
Downingtown for use as road material. Some of the stone was sold 
to local government agencies for road construction. The Cedar Hol- 
low plant at Devault, operated by Warner Co., Bellefonte Division, 
yielded crushed limestone for use as road material, blast-furnace flux 
at chemical plants, agricultural purposes, and in manufacturing re- 
fractories and lime. Quicklime and hydrated lime chiefly for sewage 
and trade-waste treatment, paper manufacture, and agricultural use 
were produced at the Cedar Hollow ae The company’s Johnson 
quarry and plant near Paoli yielded limestone solely for use as con- 
crete aggregate and roadstone. Valley Forge Stone Co. (Malvern) 
produced crushed limestone for use as road material. Limestone was 
sold to local government agencies as roadstone. 

V. DiFrancesca, Devault, quarried and crushed diabase for use as 
road material. Keystone Trappe Rock Co., Glenmoore, produced 
crushed and broken diabase for road material and railroad ballast. In 
addition to crushed and broken diabase for use as riprap, French 
Creek Granite, Saint Peters, produced dimension dressed architectural 
stone, ornamental stone for monuments and mausoleums, and curb- 
ing. Some of the dimension stone was used on the exterior of the 
Federal Office Building in Richmond, Va. 

John Fecondo & Sons, Albert Rotunno, and Abram T. Minor, all 
near Ávondale, quarried dimension sandstone (bluestone) as irregu- 
lar-shaped construction stone, rubble, and flagging. Dimension sand- 
stone for use as irregular-shaped construction stone and rubble was 
quarried by Bacton Hill Quarry, Malvern. The stone from the Bac- 
ton Hill quarry was used on the exterior of the Allstate Insurance 
Building (King of Prussia, Montgomery County) and Kaufmann’s 
Department Store (Monroeville, Allegheny County). 

Quicklime and hydrated lime chiefly for sewage and trade-waste 
treatment, paper manufacture, and agricultural use were produced at 
the Cedar Hollow plant of Warner Co. Hydrated lime also was sold 
for building lime. 

Graphite Corp. of America produced crystalline flake graphite near 
Chester Springs for use in crucibles and foundry facings. 

McAvoy Vitrified Brick Co. used miscellaneous clay and shale pro- 
duced from an open pit at Phoenixville to manufacture building brick. 

Clarion.—Clarion County again ranked second in strip mining bitu- 
minous coal, with 13 percent of the State’s strip-mine tonnage. 
Seventy-four power shovels, 32 draglines, and 46 bulldozers were used 
at the 35 (4 more than in 1959) active strip mines. Smaller quantities 
were produced by 10 underground mines and 1 auger mine. Forty- 
three percent of the coal was mechanically cleaned, 58 percent by 
Jigs, and 42 percent by other wet methods. 

Allegheny Mineral Corp. crushed limestone for concrete aggregate 
A and agricultural purposes at a quarry and plant east of 

arker. 

Flint fire clay produced from four underground operations was 
used exclusively for refractories. Plastic fire clay was mined from 
two open pits for use in manufacturing heavy clay products. 
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Harbison-Walker Refractories Co. abandoned its Lucinda under- 
ground clay mine. 

Clearfield.—Clearfield County led in production of bituminous coal 
from strip mines. One hundred and six active strip mines, the same 
number as in 1959, yielded 5 million tons. Two hundred and fifteen 
power shovels, 81 draglines, 4 carryalls, 178 bulldozers, 36 horizontal 

ower drills, and 40 vertical power drills were used at strip operations. 

roduction from 82 underground mines, 6 less than in 1959, totaled 
1.1 million tons. Of the coal mined underground, 1 million tons was 
cut by 112 cutting machines, and 710,000 tons was mechanically loaded. 
A total of 489,000 tons of coal was wetwashed, and 584,000 tons was 
cleaned, using pneumatic methods. 

Clearfield continued as the principal clay-producing area in the 
State; the total output of 542,000 short tons was 13 percent above 1959 
but 6 percent below the high of 577,000 short tons established in 1957. 
Clay-mining, by 12 companies, was all from open pits. Eight com- 
panies produced under contract or marketed their entire production of 

lastic and flint fire clays for manufacturing refractory firebrick and 

lock. Miscellaneous clay produced by Robinson Clay Products, Inc., 
and Williams Grove Clay Co. was used in manufacturing heavy clay 
products. Hiram Swank’s Sons, Inc., conducted exploration and de- 
velopment work at its Swank No. 27 underground mine. This work 
was limited to tunneling and crosscutting. Due to economic condi- 
tions, the company ceased underground mining operations December 
16. 

Clinton.—Bituminous coal was mined from four underground mines 
and five strip mines, one less strip mine than in 1959. Strip mines 
used 12 power shovels and 7 draglines to produce 469,000 tons of coal. 
Only one cutting machine was used underground, and none of the 
production was mechanically loaded. Only 36 percent of the county 
production was mechanically cleaned. 

Crushed and sized limestone for use as concrete aggregate, road- 
stone, and railroad ballast was produced by Lycoming Silica Sand 
Co. (Salona). Some roadstone was sold to the ennsylvania Depart- 
ment of Highways. 

Union Mining Co., Inc., purchased the Kelsey Mining Co. on Jan- 
uary 1. Diaspore-type fire clay, produced by the new owners, was 
marketed for use in manfacturing high-alumina brick. Miscellaneous 
clay mined under contract for Mill Hall Clay Products Co., Inc., was 
used in manufacturing heavy clay products. 

Columbia.—Anthracite was mined from strip mines, underground 
mines, and culm banks. Leading producers were Jeddo-Highland 
Coal Co., Raven Run Coal Co., and Reading Anthracite Co. 

Bloomsburg Sand & Gravel Co. produced building sand and gravel 
from a pit and processing plant near Bloomsburg. 

The Alliance Clay Product Co. mined miscellaneous clay for manu- 
facturing building brick on property near Mifllinville, leased from 
Llovd E. Fister. 

Crawford.—Sand and gravel production was 27 percent below the 
high of 142,000 tons produced in 1959. State and local governments 
and other consumers nearby used the output of four plants for ready- 
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mixed concrete, bituminous and antiskid material, road base and road 
repairs, highway drainage, and as building material. 

Cumberland.—Crushed limestone for use as road material was pro- 
duced by Valley Quarries, Inc. (Shippensburg), and Hempt Bros., 
Inc. (Camp Hill). Locust Point Stone Quarries (Mechanicsburg) 
produced roadstone and agricultural limestone. 

The sand and gravel industry, consisting of three plants recorded 
its best year since 1955. Sand and gravel production totaled 175,000 
tons and represented a 2-percent increase over 1959. 

Summit industries Inc., recovered sericite schist from the Herman 
mine near Goodyear. The crude material was transported to the com- 
pany mill at Aspers (Adams County) for processing. 

Cumberland County was the leading of two kaolin-producing coun- 
ties. Kaolin mined from an open pit near Mount Holly Springs by 
Philadelphia Clay Co. was used almost entirely in making white 
cement. Increased demands for kaolin, which began early in 1960, 
did not continue throughout the year, and production declined slightly 
below the 1959 level. The Penn Products Corp. sold a small quantity 
of stoneware clay for manufacturing floor and wall tile. 

Dauphin.—Four companies reported crushing limestone at plants 
near Steelton, High Spire, Camp Hill, and northwest of Palmyra. 
Chief uses of the stone were for concrete aggregate, roadstone, blast- 
furnace flux, and stone sand. Taylor Lime & Stone Co. (Elizabeth- 
ville) quarried and crushed stone for road material. The Pennsyl- 
vania Department of Highways purchased some stone for road con- 
struction. 

Less than 20 percent of the anthracite mined from underground 
mines, strip pits, and culm banks was consumed by local trade. 

Output of miscellaneous clay and shale was 5 percent below 1959. 
Bethlehem Limestone Co. recovered miscellaneous clay from an open 
pit near Steelton, and sold it for use in making foundry refractories 
and protective coating for pipes. Glen-Gery Shale Brick Corp. used 
shale from its open pits near Harrisburg and Royalton in manufac- 
turing building brick. 

Material processed by Highspire Sand & Gravel Co., Ltd., and 
ae Supply Co. was used exclusively as paving sand and 

avel. 

H. E. Millard Lime € Stone Co. burned hydrated lime for agri- 
cultural use at its Swatara plant near Hershey. 

Delaware.—In Delaware County, granite gneiss production decreased 
29 percent in tonnage and 18 percent in value. V. Dik rancesca & 
Sons, Freeborn quarry (Havertown), Llanerch quarry and crusher 
(Llanerch), and General Crushed Stone Co., Glen Mills quarry, 
crushed granite gneiss for use as concrete aggregate and roadstone. 
In addition granite gneiss for railroad ballast was recovered at the 
Glen Mills quarry. Media Quarry Co. (Media) quarried dimension 
sandstone for rubble and rough construction. Dimension granite was 
recovered at two quarries, near Lima and Swarthmore, for use as 
dressed and irregular-shaped construction stone. Three quarries in 
the central part of the county near Media, Springfield, and Marple 
Township yielded dimension miscellaneous stone (mica schist) used 
as rough and dressed structural stone and rubble. 
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Speer Carbon Co. (Saint Marys) manufactured graphite (artificial) 
for use by steel manufacturers and chemical compartes. 

Erie —Erie County was one of three industrial sand-producirg 
enunties In northwestern Pennsylvania. The industry. consisting o 
four plants, used rail and truck transportation to supply consumers 
with building and paving sand and gravel, miscellaneous gravel. ard 
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Corry Peat Products Co. recovered reed-sedge and humus peat 
from a bog in the southeastern part of the county near Corry. 

Fayette.—Diruminous coal was produced at 37 underground mines 
(41 in 1959), 39 strip mines (31 in 1959), and 1 auger mine. Thirty 
cutting machines and 36 loading machines were used underground; 
94 percent of the output was cut by machines, and 66 percent was 
loaded mechanically. Three drag!ines, 27 power shovels. and 26 bull- 
dozers were used at the strip mines. Fifty-eight percent of the total 
production from all mines was mechanically cleaned, using both wet- 
wash and pnenmatic methods. 

Combined output of clay from five open-pit mines continued up- 
ward and was only 6 percent below the high of 159.000 tons set in 1957. 
Miscellaneous clay and fire clay were produced by Layton Fire Clay 
Co. for use in making refractory firebrick and block, building brick, 
and other heavy clay products. Fire clay produced by Harbison- 
Walker Refractories Co., Kaiser Refractories & Chemical Division, 
Robert N. Matthews, and John Hustosky was used chietly for manu- 
facturing refractory firebrick and block. 

Fry Coal & Stone Co., Division of American-Marietta Co., operated 
the Lake Lynn quarry (formerly owned by Vesco Corp.) and produced 
crushed, ground, and sized limestone for use as concrete aggregate, 
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roadstone, dust for coal mines, and for agricultural purposes. Crushed 
and ground ganister rock for making sich brick was produced at the 
Childs operation near Layton by General Refractories Co. Connells- 
ville Bluestone Co., Connellsville, produced crushed and broken sand- 
stone (bluestone) as road material and sold some of the stone to the 
Pennsylvania Department of Highways and various townships for 
road construction. Dimension sandstone ae for rough con- 
struction also was quarried near Connellsville. 

McClain Sand Co., Inc., used truck, railroad, and waterways to 
transport its finished product to customers. 

Small quantities of sand and gravel were sold to the U.S. Army 
Corps of xi and the Pennsylvania Department of Highways. 

General Chemical Division of Allied Chemical Corp. produced 
cinder at its Newell plant for use in refractories and cement. 

Forest.—Tionesta Sand $ Gravel, Inc. (Tionesta), processed sand 
and gravel for construction uses. J. & J. Sand & Gravel Co. (Rim- 
ersburg), operating only 2 months, processed bank run material, 
mined from a pit near Clarington. 

Franklin.—Production of stone totaled 608,000 short tons, a 15-per- 
cent decrease from 1959. Crushed limestone for use as concrete aggre- 
gate, roadstone, railroad ballast, for agricultural purposes, and for 
making lime, was reported by six companies operating seven quar- 
ries. Quarries were active near Mercersburg, Zullinger, Dry Run, 
Chambersburg, Williamson, and Shippensburg. 

Building sand was the only sand product processed. 

Frank A Heinbaugh (Mercersburg) produced quicklime in its 
3-shaft-kiln plant, and sold it for agricultural use. "Püitümiücus coal 
was used as fuel. 

Fulton.—H. B. Mellot Estate, Inc., produced limestone at the Morton 
quarry (Big Cove Tannery) and the Charlton quarry (Warfords- 
burg). The stone was crushed at local plants chiefly for use as con- 
crete aggregate and roadstone, and a quantity was used for agricul- 
tural purposes. John P. Martz € Son crushed limestone for making 
lime at its Martz Draw Kiln near Hustontown. The lime was mar- 
keted for agricultural use. 

Sand, produced by H. B. Mellot Estate, Inc. (Warfordsburg), was 
marketed chiefly as paving sand for highways. 

Greene.—Greene was the leading county in output of bituminous 
coal from underground mines; production totaled 10 million tons. 
Nineteen underground mines were active, the same number as in 1959. 
All but a small fraction of the underground production was cut by 
machine and loaded mechanically. One strip mine was active. Sev- 
enty-three percent of the county production was mechanically cleaned, 
using jigs and other wet methods. 

Greene County Clay Products Co. mined miscellaneous clay from 
an open-pit operation near Waynesburg. The clay was used to manu- 
facture building brick. 

Huntingdon.— Huntingdon County ranked third in value of sand and 

avel and continued as the leading industrial sand-producing county 
in the State. Industrial sands produced at the Pennsylvania Glass 
Sand Corp., Keystone Works were used as glass, molding, and engine 
sand, and for other industrial uses. In addition, the company pro- 
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duced ground sand for use in making enamel, foundry molds, glass, 
pottery, and abrasives. 

New Enterprise Stone & Lime Co. recovered limestone from the 
McConnelstown quarry for use as concrete aggregate and roadstone. 
Its Orbisinia quarry was not operated during the year. Warner Co., 
Bellefonte Division (Union Furnace) quarried and crushed lime 
stone as concrete aggregate, roadstone, railroad ballast, and riprap. 
Harbison-Walker Refractories Co. (Mount Union) and North Ameri- 
can Refractories Co. (Three Springs) quarried and crushed quartzite 
for making silica brick at local plants. 

Bituminous coal was produced at four underground mines (nine 
in 1959) and four strip mines (five in 1959). Only 46 percent of the 
underground tonnage was cut by machine, and none was mechanically 
loaded. Eight power shovels and three draglines were used at the 
four strip pits. None of the output from the underground mines or 
the strip mines was mechanically cleaned. 

T wo companies produced fire clay for making refractories. That 
produced by Alexandria Fire Clay Co. was sold on the open market; 
output of Harbison-Walker Refractories Co. was captive. 

Indiana.—Production of bituminous coal from 74 underground 
mines, 28 strip mines, and 4 auger mines totaled 5 million tons. 
Indiana County ranked fifth in output of coal from underground 
mines. One hundred and two cutting machines and 124 loading ma- 
chines were used. Virtually the entire underground production was 
mechanically cut and loaded. At the 28 strip mines, 50 power shovels, 
17 draglines, and 50 bulldozers were used. Seventy-two percent of 
the total output was mechanically cleaned, using jigs, other wet meth- 
ods, and pneumatic methods. 

In addition to the fire clay mined at its No. 6 underground mine, 
Hiram S wank's Sons, Inc., purchased fire clay produced at the L. H. 
Foehrenbach strip-mining operation near Clymer. The product from 
these mines was used to produce sleeves, nozzles, stoppers, and other 
refractory materials. 

Jefferson.—Bituminous coal was produced from 29 underground 
mines (30 in 1959), 30 strip mines (29 in 1959), and 5 auger mines (4 
in 1959). At the underground mines, 40 cutting machines and 18 
loading machines were used: 47 percent of the coal was mechanically 
loaded. Only 7 percent of the county output was mechanically 
cleaned. Only jigs were used to clean the coal. 

Flint and plastic fire clays were produced. Flint fire clay, mined 
underground by Henry O'Neill & Co., was used in manufacturing fire- 
brick and block. Plastic fire clay, mined from two open pits near 
Brockway and from an underground mine near Summersville, was 
used to manufacture vitrified sewer pipe, building brick, and tile. 

Gravel for building, paving. and railroad ballast was produced at 
the Brockway Sand & Gravel Co. plant near Brockway. 

Juniata.—Limestone used for concrete aggregate and roadstone was 
quarried near Mifilintown by W. N. Quiglev. Local and nearby gov- 
ernment agencies purchased stone for road construction. Fulkroad 
Lime Quarry (McAllisterville) used its limestone output solelv for 
producing lime for agricultural use, using anthracite as fuel. Kaiser 
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Aluminum & Chemical Corp. recovered quartzite and crushed it for 
making silica brick at the Van Dyke plant near Thompsontown. 

Lackawanna.—Production of anthracite declined from 2.1 million 
tons in 1959 to 1.8 million tons. Despite the decline the county ranked 
fourth in tonnage and third in value. Operators producing over 
100,000 tons were Hudson Coal Co. and Moífat Coal Co., Inc. 

Contractors Sand & Gravel, Inc., supplied the Pennsylvania De- 
partment of Highways and contractors with building and paving 
materials. Keystone Pavement & Construction Co., Inc., used part 
of its output as a prime contractor and sold building and paving sand 
and gravel to the Pennsylvania Department of Highways and local 
consumers. 

Crushed and broken sandstone was quarried for road material at 
the West Mountain quarry near Scranton by Stabler Construction Co. 

Lancaster.— Production of dimension limestone ceased in the county. 
The tonnage and value of crushed and broken limestone decreased 9 
percent and 13 percent, respectively; output totaled 2,293,000 short 
tons. 

Thirteen companies operated 15 quarries and plants (each 1 less 
than in 1959) near Bainbridge, Morgantown, E. Petersburg, Ephrata 
Gap, Lititz, Landisville, Rheems, Denver, Blue Ball, Quarryville, an 
Talmage. Leading producers were D. M. Stoltzfus & Son, Inc., Brad- 
ford Hills Quarry, Inc., and Ivan M. Martin, Inc. L. F. Zook & Sons 
(Bareville) discontinued operations during the year. Most of the 
crushed stone was sold or used for concrete aggregate and roadstone; 
smaller quantities were used for agricultural purposes, stone sand, 
asphalt fill, and lime manufacture. Much of the stone was sold to the 
Pennsylvania Department of Highways, local and nearby Govern- 
ment agencies, and the Maryland and Delaware State Highway De- 
partments for road construction. 

Anthracite was recovered by dredging. 

A. T. Harris Sand Co. processed and sold industrial sand for use 
as fire or furnace material. Hempt Bros. (Elizabethtown) and Mil- 
ton Grove Sand, Inc. (Milton Grove), continued to be the main sources 
of construction sands. 

Output of both fire clay and miscellaneous clay continued to decline. 
Lack of orders forced the Whitaker Clay Co. to curtail mining during 
the second half of 1960. The Glen-Gery Shale Brick Corp., Ephrata 
Division, shut down its operation for approximately 3 months after 
a fire of undetermined origin swept through the plant May 15. Several 
of the nine kilns, drying rooms, a two-story processing building, and 
a conveyor bridge spanning the Reading Railroad track were dam- 
aged. Although much of the plant was destroyed, rebuilding was 
started immediately. Lancaster Brick Co. strip-mined clay for man- 
ufacturing building brick. 

Hydrated lime for agricultural use was produced near Elverson by 
Amos K. Stoltzfus. Dead-burned dolomite for use as a refractory 
material was produced by J. E. Baker Co. at its rotary-kiln plant near 
Bainbridge. 

Lawrence.—Shipments of portland and masonry cements decreased 
slightly in tonnage and value. Crushed captive cement rock was used 
to manufacture cement at the Bessemer plant of Bessemer Limestone 
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& Cement Co. Mostly Types I-II, air-entrained and non-air- 
entrained, and some Type III, non-air-entrained, portland cement was 

roduced by the wet process. Some mortar cement also was produced. 

hree 235- by 10-foot rotary kilns and one 450- by 12-foot kiln were 
operated. Medusa Portland Cement Co. lees uae also manufac- 
tured mostly general-use and moderate-heat and high-early-strength 
portland cements and some masonry cement by the dry process. ‘Two 
390- by 12-foot rotary kilns were operated. A new regrinding and 
packing facility was completed at the Wampum plant. Major ship- 
ments Frain the Bessemer and Wampum plants were made by truck 
to ready-mixed concrete companies and concrete product manufac- 
turers in Pennsylvania and Ohio. 

Output of limestone was 2,913,000 tons, a slight increase over 1959; 
although value decreased slightly, the county ranked third in stone 
production. Five companies produced crushed limestone and ce- 
ment rock, chiefly for Blast furnace flux, cement, concrete aggregate, 
roadstone, and dust for coal mines. The stone was quarried near 
Wampum, Hillsville, Bessemer, West Pittsburgh, and Mahoning 
Township. Mooney Bros. Supply Co. (West Pittsburgh) was a new 
limestone producer. Most of the county stone production was trans- 
ported to consumers by rail. 

Bituminous coal was mined from underground, ón and auger 
mines. Thirty power shovels, 18 draglines and 25 bulldozers were 
used at the strip mines. Coal mined underground was mechanically 
loaded and mechanically cut; however, none of the production from 
the underground, strip, or auger mines was mechanically cleaned. 

Lawrence County ranked fourth in clay output. ¿Production of 
both fire clay and miscellaneous clay continued at a high rate and 
totaled 317,000 short tons, a 17-percent increase over 1959. Plastic 
fire clay, which was produced near Enon Valley by The Negley Fire 
Clay Co. and Natco Corp., was used in making refractories and heavy 
clay products. Metropolitan Brick, Inc., and Fenati Brick Co., Inc., 
pouce both fire clay and miscellaneous clay for manufacturing 

uilding brick. Fenati Brick Co., Inc. curtailed operations for 
approximately 3 months following a fire in the machine room. The 
Bessemer Limestone & Cement Co. produced miscellaneous clay for use 
in manufacturing portland and other hydraulic cements; Keystone 
Loam & Clay Co. sold miscellaneous clay in bulk for use in foundries 
and steel works. 

Mooney Bros. Supply Co. produced sand and gravel for its own use. 
Superior Sand & Supply Co. and Mahoning Valley Sand Co. proc- 
essed sand and Sravel ak building and paving materials. 

D. M. Boyd produced humus peat from bogs near New Wilmington. 
Moore's Humus & Nursery recovered reed-sedge peat at a bog near 
Leesburg and sold the material in bulk. 

Lebanon.—Bethlehem Cornwall Corp., subsidiary of Bethlehem 
Steel Corp., at the Cornwall underground mine 5 miles south of 
Lebanon, mined crude iron ore by block-caving and open-stope meth- 
ods. The crude ore was processed at the Lebanon concentrator by 
flotation, magnetic concentration, and agglomeration, yielding iron ore, 
gold, silver, copper, cobalt, and pyrite. 
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Lebanon County ranked second in production and third in value 
of lime. H. E. Millard Lime & Stone Co. operated four rotary 
kilns and one continuous hydrator to produce quicklime and hydrated 
lime at its Annville plant. The quicklime and hydrated lime were 
sold chiefly for building: metallurgical, papermaking, and water 
purification uses; some quicklime was sold for agricultural purposes. 

Limestone was crushed and sold or used chiefly for blast-furnace 
flux, manufacturing cement and lime, concrete aggregate, and road- 
stone. Total output was 1,670,000 short tons. Quarries were op- 
erated near Annville, Lebanon, and Cornwall. 

Anthracite was recovered solely by dredging. 

Lehigh.—Shipments from four cement manufacturers, declined 
slightly. Mostly captive cement rock was crushed and used for manu- 
facturing general-use and moderate-heat, high-early-strength port- 
land, ad some mortar cements. Plants were operated near Coplay, 
Egypt, Fogelsville, and Cementon. Major shipments were by rail- 
road, Mess in bulk to ready-mixed concrete companies, intrastate 
and to New Jersey, New York, and Ohio. Lehigh Portland Cement 
Co. installed an electrostatic precipitator at is "Fogelsville plant at 
a cost of about $2 million. Giant Portland Cement Co. also installed 
dust-collecting equipment. A change in regulations permitted truck 
shipments, and cement companies were building truck-loading stations, 
storage silos for direct bulk loading into trucks, and other truck 
facilities. 

Production and value of cement rock and limestone increased 
slightly; output totaled 2,234,000 short tons. The increase in pro- 
duction was attributed to a larger demand for limestone as road ma- 
terial. The Whitehall Cement Manufacturing Co. (Cementon), 
Giant Portland Cement Co. (Egypt , Lehigh Portland Cement Co. 
Eee e and Coplay Cement Manufacturing Co. (Coplay) pro- 

uced and crushed cement rock or limestone at local plants solely 
for manufacturing cement. Lehigh Stone Co. (Ormrod) and Roy 
J. Kern (Guthsville), a new operator in the county, both operated 
stationary plants to produce crushed or broken limestone solely as 
concrete aggregate and roadstone. Some of the stone was sold to 
local Government agencies for road material. Penn Big Bed Slate 
Co. producea and processed slate at its No. 2 quarry near Slatedale, 
chiefly for structural and sanitary uses, blackboards and bulletin 
boards, and roofing slate. 

Crude perlite mined in Colorado was expanded at the Pennsylvania 
Perlite Corp. Allentown plant and marketed for use as building 
plaster aggregate. 

New Jersey Zinc Co. (Friedensville) mined crude zinc ore at its 
Friedensville underground mine by the room and pillar method. 
Zinc concentrate was shipped by truck to the company smelter at 
Palmerton. Operation of the mine was curtailed by a labor strike 
from August 5 to November 25. 

Luzerne.—Luzerne County continued to rank second in production 
of anthracite. More than 70 percent of the anthracite produced from 
undeground mines, strip mines, and culm banks was shipped to con- 
sumers outside the producing region. Glen Alden Corp., Hudson 
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Coal Co., Jeddo-Highland Coal Co., Number One Contracting Co., 
and Susquehanna Collieries Co. were the leading producers. 

Luzerne County ranked second as a sand and gravel producing 
county in northeastern Pennsylvania. 

Sand and gravel sold principally for use as building or paving 
material totaled 429,000 tons and was processed at seven plants. 

Four sandstone producers operated quarries at Kingston, Dupont. 
Sweet Valley, and White Haven. The output was crushed and sold 
or used solely as road material. 

Blue Ridge Soil Pep Co., Inc., recovered humus peat from a bog 
near White Haven. Pennsylvania Peat Moss, Inc., produced moss, 
reed-sedge, and humus peat from bogs near White Haven. 

Clay mined near Hazleton was used in manufacturing buff brick 
by Hazleton Brick Co. 

Lycoming.—Lycoming Silica Sand Co. produced limestone from the 
Lime Blutf quarry (Muncy) and the Pine Creek quarry (Jersey 
Shore). The stone was crushed and sized at local plants chiefly for 
use as road material. In addition, limestone from the Pine Creek 
quarry was crushed and sold for agricultural purposes. A new 
pneumatic mill was installed at the Pine Creek plant. Susquehanna 
Quarry Co. operated a quarry and portable plant near Jersey Shore 
to produce limestone for road material. Both companies sold stone 
to nearby Government agencies for road construction. The Key- 
stone Filler & Manufacturing Co. Muncy plant crushed and ground 
slate for use as flour. Callahan & Haines Stone Co. (Slate Run) 
produced dimension miscellaneous stone for flagging and rubble. 

Lycoming Silica Sand Co. (Montoursville) produced building and 
paving sand and gravel, molding and engine sand, sand for use in 

reparing anthracite, and gravel for railroad ballast. J. A. Eck & 

ons, Inc., produced building and paving material in Montoursville. 

Bituminous coal was produced from three underground mines and 
three strip mines (one more strip mine than was active in 1959). 
The entire production from the underground mines was produced by 
hand methods. At the strip mines, three power shovels and two 
draglines were used. None of the coal produced was mechanically 
cleaned. 

Tripoli (rottenstone) was quarried by Penn Paint & Filler Co. at 
the Sheddy quarry (Muncy) and by Keystone Filler & Manufactur- 
ing Co. at the Ramsey quarry (Antes Fort). The crude material was 
crushed, dried, and ground for use as an abrasive and filler. 

McKean.—Plastic and burley fire clays produced by Kness Brothers 
(Mount Jewett) were marketed for use in manufacturing foundry 
refractories. Kaul Clay Products Co. used plastic fire clay from its 
Kaul stripping operation near Clermont to manufacture hot tops for 
steel mills. Hanley Co. recovered clay from an open pit at Lewis Run 
for use at a local plant in making building brick and marketed a small 
quantity for the production of floor and wall tile. 

Bituminous coal was produced from strip mines. Six power 
shovels, one dragline, and six bulldozers were used at the strip mines. 
None of the coal produced was mechanically cleaned. 

C. L. McGavern, Jr., produced and shipped molding sand from a 
plant near Eldred. 
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Mercer. —Three underground and six strip mines were active; 97 
percent of the bituminous coal came from the strip mines. Five cut- 
ting machines and one loading machine were used underground; all 
the output was cut by machine, and 26 percent was loaded mechani- 
cally. None of the coal was mechanically cleaned. 

Sand and gravel output totaled 315,000 tons in 1960. Sand and 
gravel processed as Building and paving material and for miscella- 
neous uses was transported to local markets by truck. 

White Rock Silica Sand Co. (Greenville) quarried and crushed 
sandstone principally for use as furnace or converter linings, road 
material, and in foundries. The Rock Kastle quarry (north of 
Volant) was not operated during the year. 

Mifflin.—The Pennsylvania Glass Sand Corp. McVeytown plant 
processed sand for industrial uses. In addition to molding and en- 

ine sand, Miller Silica Sand Co., Burnham, and George E. Miller 

oal Co. and James R. Klines Sons, both near Lewistown, processed 
construction material. 

Bethlehem Limestone Co. operated the Naginey quarry near Milroy 
and crushed limestone chiefly for use as blast-furnace flux, concrete 
aggregate, roadstone, and stone sand. Ehrenzeller Lime Co. (McVey- 
town) and Honey Creek Lime Co. (Reedsville) quarried and crushed 
limestone for manufacturing lime. Quartzite, for use in manufactur- 
ing silica brick, was quarried near Hawstone by Haws Refractories Co. 

oney Creek Lime Co (Reedsville) operated a 10-pot kiln and a 
continuous hydrator to produce hydrated lime for agricultural pur- 
poses. Ehrenzeller Lime Co. burned and sold quicklime as agricul- 
tural lime at its 7-draw-kiln plant near McVeytown. 

Monroe.—Hamilton Stone Co. (Bossardsville) quarried and crushed 
limestone for use as concrete aggregate, roadstone, and asphalt fill. 

Universal Atlas Cement Division of U.S. Steel Corp. produced 
white clay near Kunkletown for use at its cement plant. 

Output of sand and gravel declined in 1960. Sand, the major prod- 
uct, was used chiefly in cement and ready-mixed concrete. 

Montgomery.—Production of stone in Montgomery County exceeded 
4 million tons, a 9-percent increase over 1959, and the county con- 
tinued to rank second in stone production. Two operators, near Con- 
shohocken and Norristown, produced crushed and broken limestone 
for use as concrete aggregate and roadstone. Two quarries, near 
Plymouth Meeting and Bridgeport, yielded limestone principally 
for blast-furnace flux, concrete aggregate, roadstone, agricultural 
purposes, and manufacturing lime. Limestone quarried and crushed 
at a quarry near West Conshohocken was used for manufacturing 
cement. Fifty-three percent of the limestone was transported by truck 
and the remainder by rail and unspecified means. 

Basalt, recovered from quarries near Perkiomenville and Saratoga, 
was crushed and broken for use as road material. Montgomery Stone 
Co., Inc., Montgomeryville, produced dimension basalt as dressed 
structural stone and crushed basalt for road material. Dimension 
sandstone for use as rough architectural blocks and refractory linings 
in steel-producing furnaces was quarried near Glenside by Fire Stone 
Products Co. Irregular-shaped rough construction dimension sand- 
stone was quarried bs Wm. Bambi & Sons, Inc. (Norristown). Vec- 
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chione Bros. (Glenside) produced dimension sandstone as irregular- 
shaped rough construction stone ard rubbie. Irvin B. Gil (E. Nor- 
rton Township) produced crushed ard broken sandstone for road 
material. 

Mignatti Construction Co., Inc. (Bethavres), produced crushed 
granite for use as concrete aggregate and madstone and a small quan- 
tity of dimension stone for use as rubble. Marcolina Bros., Inc., oper- 
ated the Hill Crest quarry near Laverock to produce dimension gran- 
ite, which was used for building retaining walls. A. Manero & Sons 
(Glenside) produced miscellaneous dimension stone (mica schist) for 
use as rough and dressed construction stone. Spring House Quarry 
(Spring House) and M. & M. Stone Co. (Harleysville) quarried mis- 
pollinate stone (argillite) solely for road material. 

Allentown Portland Cement Co. continued to operate its West Con- 
shohocken No. 2 plant, using captive cement rock and limestone to 
manufacture Types I-II general-use and moderate-heat, air-entrained 
and non-air-entrained portland cements and some masonry cement. 
Three rotary kilns were operated. The material was shipped by rail, 
mostly in bulk, chiefly to ready-mixed concrete companies. 

Lime production increased 5 percent in quantity, but decreased 2 
percent in value. G. & W. H. Corson, Inc., produced mostly hy- 
drated lime for building and chemical and PARTAI uses, agricul- 
tural lime, and some dead-burned dolomite for refractory use. Six 
shaft kilns and three continuous hydrators were operated to produce 
the material. 

Production of fire clay and miscellaneous clay totaled 87,000 tons, 
compared with 66,000 tons in 1959. Miscellaneous clay produced by 
the Keller-Whilldin Pottery Co. (North Wales), Norristown Brick 
Co. (Norristown), and Philadelphia Brick Co. (Trappe) was used 
at local plants to produce art pottery, flowerpots, building brick, and 
other heavy clay products. Robinson Clay Products Co. produced both 
plastic fire clay and shale at Pottstown to make vitrified sewer pipe 
at a local plant. Robinson Clay added six new 40-foot kilns for in- 
creased production of wedge lock-joint clay pipe. 

The William Bambi & Sons, Inc., plant in Norristown, produced 
building sand and gravel. 

Perlite mined in California and Nevada was expanded by The 
Philip Carey Manufacturing Co. (Plymouth Meeting) and Refrac- 
tory & Insulation Corp. (Port Kennedy). 

Montour.—Crushed and sized limestone was produced at a qua 
and plant east of Milton by Lycoming Silica Sand Co. for use as roa 
material and for agricultural purposes. Limestone, for use as con- 
crete aggregate and roadstone, was quarried near Danville by Maus- 
dale Quarry Co. Both companies sold road material to the Pennsyl- 
vania Department of Highways and to local municipalities and 
townships. 

Construction sand and gravel was produced at the Thomas Sand 
& Gravel Co. Danville plant. 

Northampton.—Northampton County continued as the leading ce- 
ment-producing area, although the quantity and value of shipments 
decreased 15 percent and 17 percent, respectively. 'Ten companies 
operated 12 plants and manufactured cement from captive limestone 
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and cement rock, and from purchased materials. General-use, mod- 
erate-heat and high-early-strength portland cements and masonry 
cement were produced. Most of the cement was shipped by rail in 
bulk, mainly to ready-mixed concrete companies and manulacturers 
of concrete products. Plant operations were near Martins Creek, 
Northampton, Bethlehem, Bath, Sandts Eddy, Nazareth, and Stocker- 
town. Keystone Portland Cement Co. (Bath) increased its storage 
capacity to 115,000 barrels by installing six new silos. A change in 
regulations permitted truck shipments and many of the cement com- 
panies built truck loading docks and storage facilities for finished 
cement. 

Although tonnage declined 15 percent and value decreased 20 per- 
cent, Northampton County continued to lead in stone production. 
Twelve firms produced limestone and cement rock from 13 quarries: 
4 near Nazareth, 2 near Bethlehem, 2 near Northampton, and 1 each 
near Bath, Sandts Eddy, Martins Creek, and Stockertown. The stone 
was used mostly at company plants for manufacturing cement, and 
as concrete aggregate, and roadstone. Smaller quantities were sold 
or used as stone sand, railroad ballast, and for agricultural purposes. 

Northampton County was again the principal source of slate; 
production increased 8 percent in quantity and decreased 5 percent 
in value compared with 1959. Slate was recovered from 11 mines; 6 
near Pen Argyle, 2 near Bangor, and 1 each near East Bangor, Bath, 
and Wind Gap. The processed slate was used chiefly for structural 
and sanitary ware, blackboards, standard roofing, and flagging. 

Output of sand and gravel reached a new high as producers processed 
and shipped over 425,000 tons of material. Production was expected 
to go higher in 1961 when a new plant built by Saucon Sand Co., Inc., 
near Hellertown is completed. The plant was designed to meet speci- 
fications for fine aggregate for highways. 

Anthracite was recovered by dredging. 

Northumberland.—Anthracite production totaled 2,355,000 tons and 
was 13 percent of the State production. Fifty-six percent of the 
quantity produced was shipped outside the producing area, 44 percent 
was sold locally, and a very small quantity was consumed as colliery 
fuel. Leading producers were Reading ntheaeite Co., Sayre Con- 
tracting Co., nd Susquehanna Collieries Co. 

Demand for shale was 14 percent greater than in 1959. Shale pro- 
duced by Watsontown Brick Co. and Glen-Gery Shale Brick Corp., 
Watsontown Division, was used exclusively for manufacturing build: 
ing brick. Watsontown Minerals Products Co. used shale from stock 
as a linoleum filler. 

Limestone quarried near Herndon and Sunbury was crushed for 
use as road material, for agricultural purposes, and lime manufac- 
ture. Some of the roadstone was sold to local Government agencies. 

M. E. Wallace Co. transported its entire output of molding sand by 
railroad. Trucks were used to transport building sand and sand for 
fill from Wilson’s Sand Plant near Montandon. 

Clyde Starook (Northumberland) burned quicklime for agricul- 
tural purposes in a pot kiln, using anthracite as fuel. The lime was 
sold to local consumers. 
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Perry.—Bradford Hills Quarry, Inc. (Newport), quarried and 
crushed limestone at its local plant for use as road material. Some of 
the stone was sold to loca] Government agencies and the Pennsylvania 
Department of Highways for road construction. 

Philadelphia.—Dredging along the Delaware River by The Liberty 
Corp. (Philadelphia) yielded sand and gravel for use as building 
material. 

Crushed noncommercial granite for riprap was produced by crews 
of the Philadelphia County Bureau of Highways. 

Potter.—Dimension sandstone as curbing stone, irregular-shaped 
rough construction stone, and rough architectural blocks was recov- 
ered from two quarries near Austin. Carroll M. Winseck (Roulette) 
quarried dimension miscellaneous stone for use as flagging, and rough 
and dressed construction stone. 

Schuylkill.—Schuylkill County continued as the leading anthracite- 
producing county. Anthracite production totaled 6.936,001 tons, com- 
pared with the 7,930,166 tons in 1959. Underground mines, strip pits, 
and culm banks were operated during the year. The five leading pro- 
ducers were Honeybrook Mines, Inc., Newkirk Mining Co., Mammoth 
Coal Co., Gilberton Coal Co., and Reading Anthracite Co. 

Huss Contracting Co. (Andreas) and Pennsylvania Aggregates, 
Inc. (Summit Station) quarried and crushed limestone for use as 
road material. Stone was transported to consumers by truck. 
Quartzite, quarried and crushed for use in A silica brick, 
was produced at the Andreas quarry (Andreas) by Harbison-Walker 
Refractories Co. 

Refractory Sand Co., Inc., transported its output of fire and furnace 
sand and sand for paving by railroad and trucks. 

Various producers supplied Lehigh Materials Co. with shale for 
use in its lightweight aggregate plants. Auburn Brick Co. used its 
entire output of miscellaneous clay to manufacture building brick. 

Snyder.—Out put of shale increased slightly over that of 1959. Glen- 
Gery Shale Brick Corp., Beavertown Division, and Paxton Brick Co. 
used shale mined from open pits near Beavertown and Paxtonville, 
respectively. 

nthracite was produced by dredging. 

National Limestone Quarry, Middleburg, quarried and sold crushed 
limestone for road material and agricultural purposes. Carton L. 
Comfort, Mount Pleasant Mills, quarried and crushed limestone solely 
for use in manufacturing lime. Quicklime, sold for agricultural pur- 
poses was burned at the company’s loca] 6-pot kiln plant. 

Central Builders Supply Co. processed and sold building sand and 
gravel from its stationary plant near Selinserove. 

Somerset.—Somerset County again had the greatest number (101) 
of underground bituminous coa] mines (2 less than in 1959). Under- 
ground production totaled 910,000 short tons: 84 percent was mechani- 
cally cut, and 51 percent was mechanically loaded, using 129 cutting 
machines and 82 loading machines. Approximately 16 percent. of the 
output was mechanically cleaned, using wetwashing and pneumatic 
methods. Seventy-three power shovels and 31 draglines were used 
to produce 1.2 million tons of strip coal at the 43 active strip mines. 
One auger mine also was active in 1960, one less than in 1959. 
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Production of fire clay totaled 96,000 tons and was 18 percent higher 
than in 1959. Manufacturers used fire clay produced from two under- 
ground mines and three open-pit operations, mainly for refractories 
such as sleeves, nozzles, stoppers, and firebrick and block. 

Keystone Lime Co. (Springs) quarried and crushed limestone 
locally for use as concrete aggregate and roadstone and for agricul- 
tural purposes. Somerset Limestone Co., Inc. (Bakersville), quarried 
and crushed limestone solely as road material. 

Two plants near Boswell produced sand for general purposes. A 
third producer, near Springs, produced building sand and gravel for 
use in concrete products. 

Sullivan.—Anthracite, the only mineral produced in the county, was 
mined underground and from strip pits. Output of anthracite in- 
creased substantially over that of 1959; however, the average value 
per ton declined from $8.69 in 1959 to $8.37 in 1960. 

Susquehanna.—Dimension sandstone (bluestone) was quarried and 
sold or used mostly as flagging; smaller quantities were used for 
irregular-shaped rough construction stone and rubble. Seven quarries 
were operated near Springville, Kingsley, New Milford, Lakeside, 
Harford, and Brooklyn Township. Near Clifford crushed and broken 
sandstone for road material was recovered from the Bennett’s quarry 
by Keelor Supply Co., Inc. 

A small quantity of anthracite was produced. 

Tioga.—Three underground mines and six strip mines produced 
bituminous coal. Sixteen power shovels and nine daline were used 
at the strip mines. 

Lyle R. Robinson (Elk Township) quarried dimension sandstone 
chiefly as flagging, and a small quantity for rubble. 

Union.—Crushed limestone used mainly for concrete aggregate and 
roadstone was quarried near Mifllinburg and Winfield. Some road- 
stone was sold under contract to the Pennsylvania Department of 
Highways and to nearby townships and boroughs. 

Venango.—Bituminous coal production from 11 strip mines (2 less 
than in 1959) totaled 588,000 short tons. Four draglines and 13 power 
shovels were used at the strip mines. Sixty-seven percent of the coal 
mined was mechanically cleaned, using Jigs. 

The Industrial Silica Division of the Pennsylvania Glass Sand 
Corp. produced molding sand and fire and furnace sand at its Venango 
os Mrs. Ralph Vincent of Cambridge Springs, using portable 
equipment, processed bank-run gravel for sale to townships, boroughs, 
and builders. Oil City Sand & Gravel Co. dredged material near Oil 
City and processed it for sale as building and paving sand and gravel. 

Warren.—Sand and gravel dredged by General Concrete Products 
Corp. was processed for use as building and paving material. Nelson 
& Ellberg produced construction sand and gravel at its plant near 
Warren. 

Washington.—Washington County led in value of mineral output 
in the State; coal was the major commodity produced. Washington 
County led in both total and underground production of bituminous 
coal. Twenty-one underground mines produced 9.9 million short tons 
of coal. Virtually all the coal mined underground was mechanically 
cut and mechanically loaded. Twenty-two strip mines, one more than 
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in 1959, produced 991,000 short tons of coal. Ten draglines, 37 power 
shovels, and 48 bulldozers were used at the strip mines. Most of the 
coal mined and coal shipped in from Greene and other counties was 
mechanically cleaned. Maple Creek mine of U.S. Steel Corp. was 
reported to be the first underground mine to use alternating current 
in the State to power continuous mining equipment. 

Limestone for concrete aggregate and roadstone was quarried near 
Washington by Westmoreland Clay Products Co. 

Combined output of miscellaneous clay by Westmoreland Clay 
Products Co. (Washington) and Monongahela Clay Products, Inc. 
(Monongahela), was 29,000 tons, 28 percent less than in 1959. The 
entire quantity was used in manufacturing building brick. Donley 
Brick Co. produced red shale from its open pit near Washington. The 
Haas Refractories Co. completed major alterations required to convert 
its Canonsburg plant (formerly known as the W. S. George Pottery 
Co.) from producing pottery to manufacturing pouring-pit refrac- 
tories, 

Wayne.—Paul Thompkins Estate, W. R. Strong, and Walter C. 
Blum (Lookout) reported output of dimension sandstone chiefly for 
flagging. Wayne Concrete & Sand Works, Inc. (Lake Ariel), pro- 
duced and sold crushed and broken sandstone solely for road material. 
Some noncommercial sandstone was produced for road material. 

Wayne Peat Moss Co. recovered humus peat from bogs at the south- 
ern tip of the county near Gouldsboro. 

Most of the anthracite produced was sold locally. 

Willis R. Black supplied farmers in the area with building sand 
and gravel and gravel for fill. 

Westmoreland.—F orty-eight underground bituminous coal mines, 20 
strip mines, and 2 auger mines were active. Almost all the bituminous 
coal mined underground was cut and loaded mechanically. A total of 
22 power shovels and 3 draglines were used at the strip mines to pro- 
duce 252,000 tons of coal. 

Penn Aggregates (Jeannette) produced crushed limestone solely 
for road material, and sold stone to the Pennsylvania Department of 
Highways for road construction. John C. Beaumont and Ray Brant- 
hoover (both near Belle Vernon) quarried dimension sandstone for 
rubble. Four producers operated quarries near Ligonier, Greensburg. 
and Baggaley to produce crushed and broken sandstone solely for road 
material. J. G. Robinson, Inc., produced and sold or used dimension 
sandstone for useas flagging. Dimension miscellaneous stone quarried 
at Lynn's Quarry, Belle Vernon, also was used as flagging. 

York.—Medusa Portland Cement Co. remained the only cement pro- 
ducer in the county. Six rotary kilns were operated at the York 
plant to produce waterproof white and gray portland cements and 
mortar cement. The cement was shipped by rail, mostly in bulk, to 
ready-mixed concrete companies and manufacturers of concrete prod- 
ucts. A new finish mill was completed in anticipation of enlarged 
production capacity. 

Due to decreased tonnage and value (19 percent and 13 percent, 
respectively), York County dropped from third in 1959 to fourth 
in stone production. Limestone was quarried at 10 operations: 7 
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near York, and 1 each near Mount Wolf, Wrightsville, and Thomas- 
ville. The chief uses for the stone were as concrete aggregate, road- 
stone, lime and cement manufacture, and open-hearth and blast-fur- 
nace flux. Smaller quantities were sold or used for agricultural 
purposes and as railroad ballast. Slate was crushed and ground at 
the Delta plant of Funkhouser Mills, Division of The Ruberoid Co., 
and marketed as natural granules and flour. Some of the slate flour 
was exported. 

York County ranked second in value of lime production, but ton- 
nage and value decreased slightly compared with 1959. J. E. Baker 
produced dead-burned dolomite for refractory material at its York 

lant. Shipments were mostly to points in Pennsylvania, Maryland, 
hio, and Delaware, but some of the material was exported. 

Combined output of three companies totaled 280,000 tons of sand 
and gravel. It was 33 percent below the high established in 1959. 

Medusa Portland Cement Co. produced miscellaneous clay for its 
own use. Shale produced by the York Colonial Division, Glen-Gery 
Shale Brick Corp., was used to manufacture building brick. 

General Mining Associates (Glenville) was the only mica producer 
in the State. The fine mica (sericite) schist was processed by drying 
and air separation and was used for filler purposes. 

Pennsylvania Perlite Co. (York) expanded perlite shipped from 
Colorado. 
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The Mineral Industry of Puerto Rico, the Panama 
Canal Zone, the Virgin Islands, and Pacific Island 
Possessions 


The Puerto Rico section of this chapter has been prepared under a cooperative agreement for 
the collection of mineral data, except mineral fuels, between the Bureau of Mines, U.S. 
Department of the Interior, and the Mineralogy and Geology Section, Economic Development 
Administration, Commonwealth of Puerto Rico. 


By Clinton Knox,’ Leovigildo Vázquez, and R. Y. Ashizawa ? 


4e 
PUERTO RICO 


INERAL production in Puerto Rico in 1960 was valued at 
$29.5 million, an increase of $9.8 million, or 50 percent, over 

1959. A large part of the apparent gain was due to improved 
coverage of the mineral producers in Puerto Rico. Increases in 
cement, sand and gravel, and stone production offset decreases in clay, 
lime, and salt production. No metals or minera] fuels were produced. 

Imports of mineral fuels, metals, and many other raw mineral 
materials used in oil refineries, steel mills, copper fabricating plants, 
and other plants manufacturing petrochemicals, fertilizers, ceramics, 
glass, cement, machinery, and hardware continued to increase in 1960, 
paralleling the rapidly expanding economy of the Commonwealth. 
About 65 percent of the total value of mineral imports was from the 
United States and 35 percent from foreign countries, 

Exports from Puerto Rico in 1960 totaled $646 million compared 
with $503 million in 1959. Exports of minerals and products manu- 
factured from minerals accounted for nearly 25 percent of the 1960 
total or $161 million, of which 80 percent went to the United States 
and 20 percent to foreign destinations. Cement shipments to the 
United States and foreign countries declined in 1960, whereas Puerto 
Rican consumption increased. 

The rate of increase in net income of mineral industries in Puerto 
Rico from 1955 to 1959 * was projected through 1960 at approximately 
the following rates: Mining 18 percent; stone, clay, and glass 
products 13 percent; machinery and other metal fabrications 5 per- 


1 Mine examination and exploration engineer, Bureau of Mines, Bartlesville, Okla. 

$Geologist, Mineralogy and Geology Section, Economic Development Administration, 
Commonwealth of Puerto Rico. 

3 Statistical assistant, Bureau of Mines, San Francisco, Calif. 

* Puerto Rico Statistical Yearbook—1959, Puerto Rico Planning Board, Bureau of Eco- 
nomics and Statistics, Office of the Governor, 190 pp. 
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TABLE 1.—Mineral production in Puerto Rico?” 


1959 1980 
Mineral 
Quantity Value Quantity Value 
(thousands) (thousands) 
Cement.................. thousand, 376-pound barrels.. 5,392 $16, 982 
Iri V. MOM ROREM thousand short tons... 167 83 
AAA A RETE Re do.... 10 321 
E A A O do.... 3 38 
Sand and gravel_..__-- 22-22 eee do.... 530 88S 
A A A et EC do.... 2, 063 2, 878 
Total Puerto Rico 3................ Lc Lc cc cL c |... 22. 19, 700 


A 1 con as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 
2 Total adjusted to eliminate duplicating value of clays and stone. 


cent; construction 15 percent; and petroleum refinery products and 
chemicals 9 percent. 

Exploration for petroleum continued along the north and south 
coasts on large concessions previously granted by the Puerto Rico 
Mining Commission. Prospecting and exploration for copper, iron, 
gold, and molybdenum continued in the Island’s interior mountains. 

During 1960, Kewanee Inter-American Oil Co. completed drilling 
of the first three exploratory wells on the south coast and one well 
on the north coast but no oil discoveries were announced. Total drill- 
ing in the four completed wells amounted to 22,978 feet on concessions 
which aggregated about 2,500 square miles. 

Three of five mining companies, holding grants of metallic mineral 
prospecting concessions aggregating some 4,200 square miles, reported 
activities on their extensive programs of diamond core drilling, sur- 
face trenching, and geological, geophysical, and geochemical surveys. 
Exploration work on the other two grants, recessed through 1960. 
was to be resumed in 1961. A sixth mining company planned an 
exploration project on a concession of about 1,200 square miles 
acquired and prospected after mid-1960. | 

ooperative work by the Puerto Rico Economic Development 
Administration (PREDA) and the Federal Geological Survey 
resulted in publication of results obtained by core drilling and geologic 
mapping at the Keystone iron mine near Juncos.’ The Geological 
Survey, working under a cooperative agreement with PREDA, com- 
pleted geologic mapping of 16 Sepe en and started mapping 5 
more. During 1960, geologic maps and reports on the Comerío,* 
Cayey, and Central Aguirre? quadrangles and a series of six short 
papers? concerning research on certain geologic features of Puerto 
Rico, were published. 


5 Vázques, Leovigildo, 1960, Geology and ore deposits of the Keystone iron mine near 
Juncos, P.R., Department of Industrial Research, Puerto Rico Economic Development 
Administration, Bull. 7, 29 pp. and map. 

* Pease, M. H., Jr., and Briggs, P. R., Geology of the Comerfo Quadrangle, P.R.: Geol. 
Survey Misc. Geol. Inv. Map I-320, 1960. 

7 Berryhill, H. L., Jr., and Glover, Lynn, 3d, Geology of the Cayey Quadrangle, P.R.: 
Geol. Survey Misc. Geol., Inv. Map. 1-319, 1960. 

8 Berryhill, H. L., Jr., Geology of the Central Aguirre Quadrangle, P.R.: Geol. Survey 
Misc. Geol. Inv. Map 1-318, 1960. 

° Geological Survey, Short papers in the Geological Sciences: Geol. Survey Prof. Paper 
400-B, 1960, pp. 356-371. 
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TABLE 2.—Portland cement produced and shipped in Puerto Rico 


Shipments 
Production 
Year (barrels) 
Barrels Value 
(thousands) 
1951-55 AAA a 3, 955, 596 3, 946, 425 $10, 655 
A A A NA 4, 234, 284 4, 254, 701 14, 065 
A IR A puc LE E 5, 500, 553 5, 552, 357 17, 232 
1058. et els hos o o E E 4, 861, 862 4, 747, 976 15, 175 
DOLI AS t T 5, 324, 188 5, 392, 312 16, 982 
1060 2.lsl2c onov AA AI 5, 415, 086 5, 441,4 14, 646 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Cement.—Shipments from the plants of Ponce Cement Corp. in the 
Ponce District, and Puerto Rico Cement Corp. in the San Juan Dis- 
trict, accounted for nearly 50 percent of the value of all Puerto Rico 
mineral production in 1960. The combined output of the plants, 
producing only portland cement by the wet process, averaged 90 
percent of rated capacity. Of 5.4 million barrels, 57 percent was 
shipped in bulk and 43 percent in bags. Total shipments increased 
1 percent over 1959, but total value decreased 15 percent. As a result 
of construction gains in Puerto Rico during 1960, consumption by 
the building trades, cement products manufacturers, ready-mix con- 
crete plants, and governmental agencies increased about 10 percent 
over 1959. In addition to consuming 73 percent, or 4 million barrels, 
of the domestic production, Puerto Rico imported about 400,000 
barrels. About 25 percent of the 1960 cement production was ex- 
ported to Florida and 2 percent to foreign countries. Except for 
gypsum, imported from the nearby Dominican Republic, all cement 
raw materials were mined near the plants of the two manufacturers. 

Clays.—Most of the clay production was used in manufacturin 
cement. A small amount of clay was used in studio potteries od 
much of the production from deposits near Carolina in San Juan 
District was used in manufacturing heavy clay products. The total 
clay used by the two cement manufacturers and the clay products 
plant was about 4 percent less than the 1959 output. Several million 
tons of clay used in swamp reclamation, new highways, and other 
projects was not reported. 

The PREDA Mineralogy and Geology Section, Industrial Research 
Laboratories, published the results of research on clays suitable for 
making lightweight aggregate. ^ The Federal Geological Survey 
PECES a paper" on occurrences of bauxitic clay in north-central 

uerto Rico giving results of exploratory work done in cooperation 
with PREDA. 

Lime.—South Puerto Rico Sugar Co. operated its limestone quarry 
and kiln in the southern part of the Mayaguez District about 3 


3? Cadilla, José F., A clay for a lightweight aggregate: Mineralogy and Geology Section, 
Department of Industrial Research, Puerto Rico Economic Development Administration, 
Technical Report, June 30, 1960, 62 pp. 

1 Hildebrand, F. A., Occurrences of Bauxitic Clay in the Karst Area of North-Central 
Puerto Rico, Geological Survey Research 1960—Short papers in the Geological Sciences, 
U.S. Geol. Survey Prof. Paper, 400—B, pp. B—368—371. 
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months to replenish its lime stocks for sugar refining and to supply 
the small market for chemical and sanitation needs of neighborin 
communities. Numerous sugar refineries and chemical, Pula an 
other lime-consuming industries reportedly resorted to imports in 
1960, owing to the increased cost of producing lime in Puerto Rico. 

Salt. —Production of salt was negligible because of unseasonable 
rains during the late summer, when salt ordinarily is harvested. The 
three producers along the southern coast of the Mayaguez District 
obtained salt by solar evaporation of sea water in earthen pans. Late 
in 1960, Ponce Salt Industries Corp. develo facilities for pro- 
ducing about 60 tons of refined salt daily. The company planned to 
use the salt as raw material in a caustic soda and chlorine plant, 
beginning in 1961. 

d and Gravel.—A bout 50 suppliers of sand and gravel in Puerto 
Rico were listed during a brief field survey in November 1960. 
Annual productive capacity of over 500,000 tons each was observed 
at some of the largest operations. As in previous years of increasing 
industrialization and construction in the Commonwealth. about 1 per- 
cent of the producers reported 1960 output. The production of the 
only large-scale operator that reported amounted to about 500,000 
tons of sand and gravel, all sold as concrete aggregate. For a realistic 
figure, the 1960 sand and gravel production was estimated to total 9 
million tons. The estimate is a composite of computations based in 
part on production reports and on consumption, employment, and 
other data obtained from private and governmental sources, and in 
part on field observations at representative operations and pertinent 
construction projects. Indexed to 1960 Puerto Rican cement con- 
sumption—about 4.4 million barrels after accounting for imports, 
domestic production, sales, exports, and stocks—at least 6.3 million 
tons of aggregate was used in concrete in the unprecedented 1960 
building construction, highway, city, and airport pene rojects, 
and emergency reconstruction programs in the wake of Hurricane 
Donna in September 1960. Sand and gravel comprised an estimated 
80 percent, or 5 million tons of the concrete aggregate; the balance of 
about 1.3 million tons was crushed stone aided? to meet concrete 
specifications. The remaining 4 million tons of the production esti- 
mate was largely the excess sand from the numerous deposits worked 
along river valleys and from beaches. In addition to building plaster, 
the principal uses for sand were in fills; asphalt paving and road 
base; vertical drainages in swamp reclamation; slum clearance; air- 
ort expansion projects; grading access areas in the large Federal 
orest reservations, parks, and numerous U.S. Defense Department 
establishments in Puerto Rico; and for improving Commonwealth 
beaches and parks. Total sand and gravel production was estimated 
to have exceeded the 1959 output by about 10 percent. No sand and 
gravel was imported or exported. 

Silica sand from deposits in the north central part of Puerto Rico 
was produced primarily for use in the nearby cement and glass 
plants, but unreported lesser amounts were consumed in potteries 
and foundries, and as an abrasive in commercial sand-blasting and 
marble-polishing operations. Puerto Rico Glass Corp. doubled its 
capacity by expanding silica sand washing, magnetite-separating, 
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and storage facilities late in 1960. Feldspar and other raw materials 
used in making glass were imported. 

Stone. —Limestone, classified as marble in many of the deposits, was 
produced in all seven districts. Andesite, tuffaceous siltstone, and 
other volcanic stone was produced in Mayaguez, Aguadilla, Ponce, 
and San Juan Districts; granitic rock, in Humacao District. Except 
for smal] quantities of dimension limestone or marble, and some silt- 
stone intermittently produced for building veneering, the stone out- 
put was about 83 percent crushed limestone and the rest granitic and 
miscellaneous stone. The two cement companies f ported thie largest 
production, totaling about 1.5 million tons of crushed limestone used 
in cement manufacture. South Puerto Rico Sugar Co. quarried and 
crushed limestone for lime making and one office of the Puerto Rico 
Land Authority reported production of agricultural limestone. Out- 
put of crushed limestone for concrete aggregate and road base was 
reported from quarries of the Arecibo "ied Humacao Districts of the 
Puerto Rico Department of Public Works. Other governmental 
agencies producing or using stone and about 80 commercia] suppliers 
of stone were listed during & brief field survey in November 1960. 
Rated capacities at some of the stone quarries and crushing plants 
were observed to range up to 1,500 tons per day. Most of the smaller 
producers, however, operated only intermittently. 'The 1960 stone 
production was estimated to total 4.2 million tons. The total included 
1.5 million tons of crushed limestone used for cement and an esti- 
mated 1.3 million tons of crushed limestone, granite, and miscellaneous 
stone for concrete aggregate. The additional 1.4 million tons was es- 
timated in part on production reports and consumption, employment 
and other data obtained from private and governmental sources, an 
in part on field observation at representative production operations 
and pertinent construction projects. A small output of dimension 
stone was used in buildings and in porne docks and harbors. 
The use of crushed stone was evidenced at new highway and airport 
expansion projects and in the emergency repair of hurricane damage. 
Based on estimates for both years, 1959 stone production was about 
5 percent under 1960. Except for minor imports of monumental 
stone, Puerto Rico did not import or export stone. 


TABLE 3.—-Stone sold or used by producers in Puerto Rico 


Dimension Crushad limestone! Miscellaneous Total 
limestoue stone 


Value Short Value Value 


(thou- tons (thou- | Short tons | (thou- 
sands) sands) sands) 
$2. 413 A osadusest 2,076, 453 $2, 556 
3, 685 48, 261 $64 2, 452,019 3, 555 
2,352 80, 000 135 1, 985, 802 2, 788 
2, 693 72. 00M 162 2,063, 162 2, 878 
5, 938 | 2 708, 980 1,636 | 4, 219, 483 7, 661 


1 Includes limestone for cement and lime. 
3 Includes crushed granite, andesite, and tuffoccous siltstone. 
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The oil refineries of Caribbean Refining Co. in Catano, San Juan 
District, and Commonwealth Oil Refining Co. in Guayanilla, Maya- 
guez District, continued to operate near capacity on imported crude 
oil. Their combined refining capacity was 94,500 barrels a day. 
Caribbean Refining Co. planned a $2.5 million plant expansion for 
early 1961. Large steam power plants of the Puerto Rico Water Re- 
sources Authority and petrochemical and other manufacturing 
industries near the refineries required many of the petroleum 
products. 

The Penuelas (Mayaguez District) ethylene glycol plant of Union 
Carbide Caribe, Inc., processed raw ethylene from the nearby refinery 
of Commonwealth Oil Refining Co. Union Carbide Caribe, Inc., 
acquired 435 acres adjoining the Penuelas plant and began construct- 
ing a $30 million polyethylene plastic plant. Completion of the 700- 
million-pound-a-year plant was scheduled for mid-1962. Caribbean 
Alkali Corp., affiliate of Wyandotte Chemicals Corp., was construct- 
ing a $1 million electrolytic chlorine and caustic soda plant in 
Penuelas. Initial production was expected about mid-1961. 

Early in 1960, Caribe Nitrogen, Inc., a unit of W. R. Grace & Co., 
acquired the large plant of Gonzales Chemical Industries, Inc., near 
Guanica Bay, Mayaguez District. Products of the plant were 
anhydrous ammonia, ammonium sulfate, and fertilizers. 

In accordance with the plan to double the Commonwealth's previous 
368,920 kilowatts of electrical power generating capacity by 1964, 
Puerto Rico Water Resources Authority put in operation two 82,500- 
kilowatt generating units of the new Palo Seco thermoelectric plant in 
the San Juan District. In Rincon, south of Ramey Air Force Base, 
A guadilla District, the U.S. Atomic Energy Commission, jointly with 
the Puerto Rico Water Resources Authority, started construction of 
the first Latin American nuclear power plant. Completion of the $11 
million plant was scheduled for late 1962. The plant will provide an 
additional 16,300 kilowatts of electrical generating capacity. The 
boiling water reactor will be fueled with uranium dioxide." 


METALS 


Siderurgica Industrial, Inc., Catano, San Juan District, Puerto 
Rico’s only steel mill, continued to produce steel reinforcing bars from 
domestic and imported scrap. The company announced that plant 
expansion, scheduled for completion in late 1961, would increase pro- 
duction of steel reinforcing bars from 20,000 to 65,000 tons a year. 
New York and San Juan interests announced that à newly formed 
organization, The Danrich Steel Co., Inc., would complete construc- 
tion of a $3 million steel mill in Bayamon, San Juan District, in 
September 1961. Domestic and imported scrap would be used for 
the anticipated yearly production of about 25,000 tons of steel 
reinforcing bars for the growing construction market. 


12 Chemical and Engineering News, vol. 38, No. 4, Jan. 25, 1960, p. 33. 
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TABLE 4.—Value of mineral production in Puerto Rico by Districts 


District 1959 1960 Minerals produced in 1960 in order of 
value 

AFORO ee ee ae oU $172, 992 | $1, 090, 308 | Stone, sand and gravel. 
D EL T o 4 oud A Ven eaee etek esess 22, 751 803, 509 Do. 
Guayama.......... -- lll lll lll cell ll. 58,092 | 1, 203, 479 Do. 
Humácao. A A 547, 670 ,580 | Sand and gravel, stone. 
ISE A 324,920 | 3,419,316 | Sand and gravel, stone, lime. 
LN AAA A ed. urat deu eds 12, 324, 371 | 12,134, 501 | Cement, sand and gravel, stone, clays. 
Ban Jue A venue EROS E c 6, 169, 795 9, 910, 510 Do. 
E A A bien socscue 79, 270 234, 524 | Stone. 


a e — 19, 700, 000 | 29, 530, 000 


PANAMA CANAL ZONE” 


A 10-percent decrease in basalt production in the Panama Canal 
Zone was more than offset by an increase of 50,000 tons in sand and 
gravel output. Approximately 6 million cubic yards of clay, shale, 
sandstone, basalt, and other rock in the channel and hillsides was 
bench-quarried for the Panama Canal Co. during enlargement of the 
Canal from 300 to 500 feet in width and from 45 to 50 feet in depth 
through the Gaillard cut." 


VIRGIN ISLANDS 


Basalt in the Virgin Islands was quarried and crushed for concrete 
aggregate roadstone, and other uses at a rate about equal to 1959. 
he U.S. Department of the Interior, in mid-1960, contracted for 
construction of a $2.5 million saline water conversion and electric 
turbogenerating plant in St. Thomas. The plant should be com- 
pleted by mid-1961. 


TABLE 5.—Mineral production in the Panama Canal Zone and Virgin Islands! 


1959 1900 
Mineral 
Bhort tons Value Short tons 
Canal Zove: 
Sand and gravel.....................-.--.--- lll... 14, 392 $20, 500 $88, 149 
BtONG S, nación ls 223, 348 270, 085 


305, 914 


1 Production as measured by mine shipments, sales, or marketable production (including consumption 
by producers). 
2 Includes basalt. 


13 Prepared by Clinton Knox. 
14 Kincaid, C. G., Widening the Panama Canal: Compressed Air Mag., April 1961, pp. 


0-11. 
1$ Prepared by Clinton Knox. 
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TABLE 6.—Sand and gravel sold or used by producers in the Panama Canal Zonc 


TABLE 7.—Crushed basalt and miscellaneous stone sold or used by producers in 
the Panama Canal Zone 


TABLE 8.—Crushed basalt sold or used by producers in St. Croix Island, 
Virgin Islands 


1 Includes miscellaneous stone. 


PACIFIC ISLAND POSSESSIONS ** 


REVIEW BY ISLANDS 


American Samoa.—Substantial quantities of basalt and coral lime- 
stone were quarried and crushed by crews of the Government of 
American Samoa in 1960. Although some of the material was used 
as riprap and as concrete aggregate for roads and buildings, a far 
greater tonnage was used as fill. 

Guam.—A multimillion-dollar project for extending the runway, 
taxiways, and parking aprons at an airfield near Agana, as well as 
other construction activities including roads, storage facilities, and 
Capehart housing, required large quantities of base course, concrete 
aggregate, and riprap material in Guam during 1960. Government 
crews and contractors and commercia] producers quarried coral lime- 
stone by drilling and blasting. They also used either rippers and bull- 
dozers or mechanical shovels to work deposits of well indurated cora! 
sand known locally as “Sugar Coral.” A small tonnage of beach 
sand was used by crews of the Public Works Department, Govern- 
ment of Guam, for road maintenance and fill. 


1* Prepared by R. Y. Ashizawa. 
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TABLE 9.—Mineral production in the Pacific Islands possessions 


Johnston.—Crushed coral limestone and coral sand were used for 
concrete aggregate by a Government contractor during construction 
of the U.S. Coast Guard's LORAN (Long Range Navigation) Sta- 
tion at Johnston. 

Midway.—Stockpiles of coral limestone quarried and processed in 
previous years were used for construction and maintenance purposes 
at Midway. 

Wake.—More than 36,000 tons of coral limestone was quarried and 
processed by Government crews and contractors for building and 
road construction, and for paving the new aircraft taxiway and park- 
ing and fueling aprons at Wake. 

er Pacific Island Possessions.—No mineral production was dp 
for 1960 on the Islands of Canton, Enderbury, Jarvis, and Palmyra. 


podium Google 


The Mineral Industry of Rhode Island 


By Joseph Krickich * 


4e 


INERAL production in Rhode Island set a new record in 1960. 
M The value of $5.7 million, more than doubled the previous 
record set in 1959. The high level of mineral output resulted 
mainly from constructing breakwater facilities at Newport, where 
1.4 million tons of granite riprap was used. A new quarry was 
developed exclusively to supply the material. 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Graphite.—Graphite Mines, Inc. discontinued production of 
natural amorphous graphite from a former meta-anthracite under- 
ground mine at Cranston. 'The deposit was not depleted, but the 
property was being converted to a housing development. Produc- 
tion was suspended in March 1959 after a roof-fall fatality in the 
mine. 

Sand and Gravel.—Output of sand and gravel totaled 1.5 million 
tons, a 12-percent drop from 1959. Commercial output declined 
mainly because of less demand for paving material. Production by 
Government-and-contractor operations dropped from 124,000 tons 
in 1959 to 19,000 tons in 1960. Building sand and gravel supplied 
45 percent of the State output. Paving material furnished 30 per- 
cent of the total output, compared with 45 percent in 1959. In ad- 


TABLE 1.—Value of mineral production in Rhode Island, by counties * 


(Thousand dollars) 
County 1959 1960 Minerals produced in 1900, in order of value 

BS) AA AN 1, 180 (2) Sand and gravel. 
NeWDOF Los barras 17 3,528 | Stone, sand and gravel. 
Providen®. circa 1,015 1, 445 Do. 
Washington. ..2 2.2222 eee 121 (2) Sand and gravel, stone, 
Undistributed........ 2... LL c c. |... Ll... 754 

q AA cesses 2, 333 5, 727 


1 No production reported from Bristol County. 
eae withheld to avoid disclosing individual company confidential data; included with ‘* Undls- 
tributed.” 


1 Commodity-industry analyst, Bureau of Mines, Pittsburgh, Pa. 
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FIGURE 1.—Total value of mineral production in Rhode Island, 1930-60. 


dition, quantities of sand as fill, molding sand, and sand and gravel 
for miscellaneous uses were produced. The average value per ton 
of commercial sand and gravel dropped from $0.93 in 1959 to $0.89 
in 1960. Of the State's total output, 78 percent was processed ma- 
terial, compared with 70 percent in 1959. The number of commer- 
cial producers increased from 21 to 26; two had portable operations. 
An average of 145 production employees worked daily for a total 
of 237,000 man-hours. Five lost-time injuries were reported. The 
State's commercial plants in 1960 produced an average of 51 tons 
per man-shift compared with 59.8 tons the preceding year. Less 
than 1 percent of the commercial production was shipped by rail; 
the remainder was transported by truck. 

Stone.—Over 1.8 million tons of stone valued at $4.4 million was 
produced in 1960—the highest production of stone on record. 
sharp increase was due chiefly to development of a new granite 
quarry in Newport County for producing riprap used for construct- 
ing a breakwater on a Government project. In addition to granite, 
the quantity and value of limestone and miscellaneous stone produced 
also increased. Limestone used mainly as agstone was produced in 
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Providence County. Miscellaneous stone was quarried in Providence 
and Newport Counties and was used chiefly as concrete aggregate 
and roadstone. Production of crushed granite in Providence County 
was higher than in 1959. About the same quantity of dimension 
granite was produced in Washington County for construction and 
monumental purposes as in 1959. Dimension granite quarried in 
Massachusetts and other States was processed and fabricated at a 
yard in Providence County. A daily average of 83 production 
employees worked a total of 144,000 man-hours at the State's 6 stone 
quarries. No lost-time injuries were reported. 


METALS 


Washburn Wire Co. produced basic stee] at four open-hearth fur- 
naces at Philipsdale. Pig iron, scrap iron and steel, ferroalloys, and 
other raw materials were obtained from other States for consumption 
at the plant, which had & rated annual capacity of 93,000 tons of 
steel ingots. Cold-rolled strip steel was produced at two plants at 
Pawtucket. Combined capacity of these plants was 32,000 tons. 
Ferrous scrap dealers were active chiefly in Providence, Newport, 
Westerly, and Pawtucket. Shipments of scrap from their yards con- 
sisted mainly of Nos. 1 and 2 heavy melting steel, bundles, and cast 
iron scrap other than borings. Pig iron, pig lead, solder, babbitts, 
and caulking leads were smelted and refined at a plant near Provi- 
dence from nonferrous wide Numerous foundries throughout the 
State produced aluminum, brass, bronze, gray iron, malleable and 
other castings. 


REVIEW BY COUNTIES 


Sand and gravel was produced under contract only in Providence 
County for the State of Rhode Island, Division of Roads and Bridges, 
Department of Public Works. Output was substantially below the 
previous year's level. 

Kent.—Kent County again ranked second as a sand and gravel pro- 
ducing area despite inactivity of Government-and-contractor pro- 
ducers in the county. Although tonnage and value were below 1959 
figures, the county continued to supply over one-third of the State 
sand and gravel production. Four commercial producers were 
active during the year. The output was used mostly for paving and 
building purposes. Molding sand was produced by Rhode Island 
Sand and Gravel Co., Inc., Warwick: and Whitehead Brothers Co., 
Washington. Other producers who operated stationary plants were 
Dd allone Inc, Warwick; and Darber Sand and Gravel, 

ventry. 

Newport.—Owing to the development of & new granite quarry by 
M. A. Gammino Construction Co. at Tiverton, the value of the county 
mineral output was a record high, even surpassing the previous State 
record for value of mineral output. The company produced 1.4 mil- 
lion tons of random and select riprap valued at $3.5 million for use 
at the U.S. Naval Base at Newport in constructing a breakwater. 
To facilitate transporting the stone, the company constructed a $400,- 
000 loading dock, from which the stone was loaded onto a specially 
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designed scow which transported the material to the construction 
site. The company employed 35 men at the quarry. 

Peckham Bros. Co. Inc., produced conglomerate stone and paving 
sand and gravel near Middletown. The stone was crushed for use 
as concrete aggregate and roadstone. | 

Providence.—Production of sand and gravel by commercial pro 
ducers in the county decreased 17 percent compared with 1959; 
Government-and-contractor production declined 68 percent. Eighty- 
one percent of the commercial sand and gravel was washed, screened. 
or otherwise prepared; all of the Government-and-contractor material 
was processed. The sand and gravel was used mostly in highway 
building and maintenance and in construction of buildings. Prin- 
cipal producers were A. Cardi Construction Co., Inc., and Del Bonis 
Sand and Gravel Co., both of Cranston; L. Romano Construction 
Co., East Providence; Foster Sand and Gravel Co., Inc., Foster; Cor- 
mier Sand and Gravel, Inc., Lincoln; Courtois Sand and Gravel Co., 
Pawtucket; Joseph Santoro, and Valley Cement Block Co., both 
of Providence; Tasca Sand and Gravel Co., Smithfield; and Town 
Line Sand and Gravel, Slatersville, 

M. A. Gammino Construction Co. continued development of its 
new quarry at Cranston. The company crushed stone and processed 
the material by wet-washing for use exclusively as concrete aggregate 
and roadstone. Low-magnesium limestone was quarried near Lincoln 
by Conklin Limestone Co., Inc. Output was used mainly for agri- 
cultural purposes; limited quantities were sold as blast-furnace flux, 
fertilizer filler, roofing gravel, and cast stone aggregate. Fanning 
and Doorley Construction Co., Inc., produced crushed and broken 
granite near Derkeley for riprap, concrete aggregate, and road ma- 
terial. Providence io Co, processed and fabricated building 
and architectural granite and granite for curbing at its yard in Prov- 
idence. The company used granite quarried 1n Massachusetts by 
a subsidiary company as well as stone shipped from other States and 
foreign countries. Production of natural ind ons graphite at the 
Cranston mine of Graphite Mines, Inc. was discontinued and the 
mine was abandoned. The property was to be used for a housing 
development. 

Washington.—Sand and gravel used mainly in road construction and 
maintenance and consisting primarily of processed material was pro- 
duced by South County Sand and Gravel Co., Washington; Louis 
B. Schaeffer, Peace Dale; and J. Romanella and Sons, Westerly. 
Westerly Granite Corp., Bradford, quarried granite for rough con- 
struction work and monumental purposes. Oscar Larson quarried 
dimension granite for construction work at Hopkinton. 


The Mineral Industry of South Carolina 


This chapter has been prepared under a cooperative agreement for collecting mineral data, 
except mineral fuels, between the Bureau of Mines, U.S. Department of the interior, and the 
South Carolina Geological Survey. 


By Lawrence E. Shirley’ and Laurence L. Smith? 


4 


ECORD PRODUCTION of crushed limestone, masonry cement, 
clays, feldspar, crushed sandstone (quartz), peat, and vermiculite 
highlighted the mineral industry of South Carolina in 1960. 

Total mineral output in the State decreased 2 percent and was $597,000 
less than 1959. beading commodities, in order of total value, were 
crushed granite, cement (masonry and ortland), clays (kaolin and 
miscellaneous), sand and gravel, tet limestone, and vermiculite ; 
these six commodities accounted for 99 percent of the total value of 
mineral production in 1960. 

South Carolina again ranked second in the Nation in output of 
kaolin, kyanite, and vermiculite. Leading companies mining and 
ars ay eo were Carolina Giant Division of Giant Portland 

ement Co. (portland and masonry cement, clays, and limestone) ; 
Campbell Limestone Co. (crushed granite and limestone); J. M. 
Huber Corp. (kaolin) ; Becker County Sand & Gravel Co. (sand and 
gravel) ; and Zonolite Co. (vermiculite). 


TABLE 1.—Mineral production in South Carolina’ 


1959 


Mineral 
Quantity Value Value 
(thousands) (thousands) 
CIS A sU REA thousand short tons... 1, 160 $5, 920 $6, 201 
COIN STONDÉÓS: y corrida bla aa 3 C A PRA IA 
Miles A AA A A AN pounds.. 251 3 1 
LI MS A A A eee ad short tons. - 4,194 (4) (4) 
Band and gravel.................. thousand short tons.. 3, 105 3, 077 3, 048 
Stono A osi cuE NI eee do.... 6, 248 8, 647 8, 178 
Valuc of items that cannot be disclosed: Barite, cement, 
fcldspar, Kyanite, scrap mica, pyrites (1960), stone 
(limestone and sandstone, marl 1959, dimension 
granite 1960), vermiculite, and values indicated by 


footnote EA AAA Sas ma EE aces 13, 640 |............ 13, 559 


T 1 ro: as measured by mine shipments, sales, or marketable production (including consumption 
y producers). 

2 Weight not recorded. 

3 Less than $1,000. 

4 Figure withheld to avoid disclosing individual company confidential data. 

§ Excludes limestone and sandstone, mar] (1959), and dimension granite (1960); included with value of 
items that cannot be disclosed. 

¢ Total adjusted to eliminate duplicating value of clays and stone. 


1Commodity-industry analyst, Bureau of Mines, Knoxville, Tenn. 
*State geologist, South Carolina Geological Survey, Columbia, 8.C. 
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FIGURE 1.—Value of clays, stone, sand and gravel, and total value of minerals 
produced in South Carolina, 1935-60. 


Employment and Injuries.—Reports submitted by producers in the 
mineral industries indicated that 2 percent less mines, mills, and 
uarries were active in 1960 than in 1959, and that employment 
ecreased 7 percent. Employment decreased 12 percent in nonmetal 
mines; that in quarries and mills increased 5 percent. Employment 
in sand and gravel mines decreased 18 percent. Average active da 
worked were about the same as in 1959, and total man-hours worked in 
all mines, quarries, and mills decreased 7 percent. 
The overall frequency rate for injuries per million man-hours 
decreased 8 percent. Nonfatal injuries decreased by 13 or 11 percent 
from 1959; in nonmetal mines, injuries decreased by 32, in quarries 
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TABLE 2.—Employment and injuries in the mineral industries 


Active Men Average Injuries 
Year and industry o working | active | Man-hours | Fatal in- | Nonfatal pe mil- 
on 


ons daily days worked juries | injuries man 
hours 
1959: 
Nonmetal mines. ........ 41 1,173 263 | 2,470,039 1 66 27 
uarries and mills....... 20 762 260 | 1,621,090 1 41 26 
Sand and gravel mines... 41 278 260 579, 541 |.......... 8 14 
Total.....-.----------- 102 2,213 264 | 4,670, 670 2 115 25 
1900: ! A A a O a a E 
Nonmetal mines........- 40 1, 040 268 | 2,233,874 |.......... 34 18 
Quarries and mjills......- 18 801 262 | 1,670,336 |.......... 65 30 
Band and gravel mines... 42 228 246 448, 675 |.......... 3 7 
Total. ...-..----------- 100 2, 060 263 | 4,361,385 |.......... 102 
1 Preliminary figures. 


and mills injuries increased by 24, and in sand and gravel mines 
injuries decreased by 5. There were no fatal accidents reported for 
the year, as compared with two in 1959. 

Trends and Developments.—Value of foreign trade through South 
Carolina’s pore of Charleston, Georgetown, and Port Royal reached 
the highest level in history in 1960, totaling over $244 million. Total 
trading through State ports had risen palate ae ic almost $200 
million—since 1947, when imports and exports were valued at $49.5 
million. The State’s large port construction program was nearing 
completion; in October, the biggest single project of the program, a 
$10 million terminal at Charleston was dedicated. At Charleston 
a pne was underway at State Piers 2 and 4, which were expected 
to be completed in 1961. The port of Charleston ranked 14th among 
the Nation's ports for the year. 

The growth of the State was reflected in expenditures for major 
construction of new facilities by the power companies in the area. 
Carolina Power & Light Co. completed in May its newest generatin 
plant, a M NR steam-electric unit near Hartsville. The initia 
unit, operating at full power, consumed 2,340 tons of coal daily ; since 
startup in May, expenditures for coal alone totaled more than $2.5 
million. The plant was designed for eventual expansion to over 
1.5 million horsepower. 

South Carolina Electric & Gas Co. announced a 3-year, $73 million 
expansion program that included construction of a $41 million steam- 
electric generating facility at Canadys Station, near Walterboro, Col- 
leton County. Future expansion plans included purchase of four 
package-type gas-fired generating units for peaking and emergency 

urposes and the installation of a second 137,500-kw. unit at the Cana- 
ys Station plant. 

Carolinas Virginia Nuclear Power Associates, Inc., composed of 
Carolina Power & Light Co., South Carolina Electric & Gas Co., 
Duke Power Co., and Virginia Electric £ Power Co., began construc- 
tion of the first nuclear-powered steam generating plant in the South- 
east at Parr Shoals, S.C., in June. This was the first time that 
private companies had invested in a reactor that will use heavy water 
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for cooling and moderating. The generating station was dez. 
to produce 17,000 kw. of electric power and will feature pre-- 
tubes installed in a relatively low-pressure tank, in place of tne uu 
heavy steel vessel, to house the reactor core and its structural supt: 
The plant was scheduled for completion by mid-1962 and was lu re 
cent complete by the end of 1960. 

A program of highway construction costing approximately $15 =~ 
lion was conducted by the South Carolina State Highway Depan 
during the year, resulting in the award of contracts for consiruc:z 
and improvement of 1,240 miles of roads and numerous bridges + 
ión program, expected to reach $53 million, was outlined :« 

61. 

Contracts awarded to low bidders during the year involved vox 
on 35 miles of Interstate System routes, 110 miles of primary ar. 
urban roads, 499 miles of secondary roads that receive Federal a: 
and 18 miles of miscellaneous projects. Highway maintenance ex 
$15 million in 1960 compared with $14 million for the previous yes! 
Contracts were awarded during 1960 for construction of 35 miles o: 
the Interstate Highway System and involved $13.5 million in Fede 
and State aid funds. 

About 200 miles of the new expressways had been opened to trai. 
including the Cherokee and Spartanburg County sections of Inter- 
state Highway 85 and the segments of Interstate Highway 26 exteri 
ing from State Highway 33 near Orangeburg to U.S. Highway 265 
Laurens County and from Interstate Highway 85 in Spartanbur: 
County to a point near the North Carolina line. Enlargements an 
additions in the State highway department were necessary to kep 
apace of new developments. Increased activity in road constructio: 
was reflected by increased use of materials, especially sand and grave: 

Carolina Giant Division of Giant Portland Cement Co., Harter- 
ville, began construction on a $4 million expansion program by adding 
a fourth kiln with an annual cement capacity of 1.1 million barreis 
increasing plant capacity to 4 million barrels. Eastern Brick £ Tile 
Co., Sumter, completed construction of its new brick and tile plant, 
which was equipped to produce 70,000 to 100,000 brick per day and 
which cost $1 million. Gud Brick Co., Columbia, added a new 
tunnel kiln and dryer that doubled its daily production of brick. 
Owens-Corning Fiberglas Corp. completed a new glass fiber plant at 
Aiken, comprising 10 direct melt furnaces with a total production ca- 
pacity of 70 million pounds per year. Richland Shale Products Co., 
Columbia, announced plans for a $1 million addition to its plant, which 
would double capacity. American Lava Co., a wholly owned subsid- 
iary of Minnesota Mining & Manufacturing Co., announced that a 
new technical ceramics plant would be built at Laurens. 

Legislation and Government Programs.—E. I. du Pont de Nemours & 
Co., Inc., operated the Savannah River plant for the Atomic Energy 
Commission (AEC) under the second extension of a contract orig- 
inally undertaken in 1950 at the request of the Government. Since 
1950, total expenditures administered by Du Pont for construction 
operation and improvements under contract had been in excess of 
$1.9 billion. At the end of 1960 the operating force was about 6,600 
and the construction force engaged in modifying and improving the 
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»Jant was about 1,100. The primary objective of the operation was 
»roduction of plutonium and other special nuclear materials for na- 
ional defense, but Du Pont also was being called upon to increase 
-esearch devoted to AEC's projects on the peaceful use of atomic 
“nergy. 

Initial operation of the Heavy Water Components Test Reactor 
ander construction at AEC’s Savannah River plant near Aiken was 
scheduled for 1961. The reactor, whose construction was approxi- 
mately 45 percent complete at the end of 1960, was designed to permit 
Simultaneous test irradiation of up to 12 full-sized natural uranium 
fuel elements at temperatures, pressures, and power densities similar 
to those encountered in operating power reactors. The test reactor 
will yield operating information on a heavy-water modulated system 
under conditions similar to those for power production. It will ir- 
radiate fuel elements and test other heavy-water reactor components. 

AEC awarded a contract to the operator of the Savannah River 
plant, Aiken, for reprocessing nuclear fuels from a Hanford, Wash., 
production reactor. 

The fiscal year 1961 appropriation for the Civil Works Program 
of the U.S. Army Corps of Engineers was announced and included 
$21.4 million for new construction at the Hartwell reservoir on the 
border between South Carolina and Georgia. The Corps of Engi- 

neers later awarded a $1.2 million contract for highway and railroad 
relocation necessary to divert the Seneca River around the Clemson 
College campus. The diversion will require relocation of a section of 
State Highway 37 and the line of the Chicago & North Western Rail- 


way Co. at the Seneca River crossing, about 2 miles south of the 
Clemson campus, 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


Barite.—Industrial Minerals, Inc., Cherokee County, the only barite 
producer in the State, increased output 2 percent in quantity and 
3 percent in value over 1959. The crude barite was ground for use 
as rubber filler and shipped out of State. Operations in 1961 were 
expected to improve as the result of new grinding equipment installed 
near the end of 1960. 

Cement.—By value, cement was the second leading commodity in 
the State. Masonry cement continued to establish record output, with 
increases made each year since production began in 1957. Portland 
cement decreased in output for the first year since production began 
in 1949. Both types of cement were manufactured by Carolina Giant 
Division of Giant Portland Cement Co. near Harleyville, Dorchester 
County. Masonry output increased 18 percent in quantity and 14 
percent in value; portland cement decreased 16 percent in quantity and 
14 percent in value, compared with 1959. Limestone and clay used 
in the manufacture of masonry and portland cements decreased 14 
percent each in quantity. During the year Carolina Giant began an 
expansion program to increase plant capacity to 4 million barrels of 
cement annually. The construction program, estimated to cost $4 
million, entailed the addition of a fourth kiln with an annual capacity 
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of 1.1 million barrels and additional storage and shipping facilities 
A new sales office was established in Raleigh, N.C. The plant had 
been enlarged twice since it went into operation in 1948, 


TABLE 3.—Kaolin sold or used by producers, by uses 


Insecticides and funglcides............ 
Other refractories......... LLL ll cs. 


Plaster and plaster products.......... 
Bagvers, pins, stilts, and wads 
Other uses 3... .. Ll eee 


! Figure withheld to avoid disclosing individual company confidential data; included with “Other uses." 
3 Includes whiteware, art pottery, firc-clay mortar, paper filler, paper coating, linoleum and oiciot, 
paint, fertilizers, other fillers, chemicals, exports, and other uses. 


Clays.— By value, clay was the third leading commodity in the State. 
New high record outputs were established for kaolin and miscellaneous 
clay; South Carolina ranked second in the Nation in production of 
kaolin. Total clay output was 1.3 million tons, valued at $6.2 million. 
Kaolin production increased slightly over 1959 to 447,000 tons valued 
at $5.5 million, and miscellaneous clay increased 19 percent in quantity 
to 850,000 tons and 11 percent in value to $699,000. Kaolin, used for 
filler in rubber, insecticides and fungicides, and other fillers, and for 
refractories, pottery, and stoneware, was produced at 17 mines in 
Aiken and Richlan Counties by 13 companies. Miscellaneous cun 
used for cement and heavy clay products, including building brick. 
paving brick, draintile, sewer pipe, and kindred products was produced 
at 12 mines in Cherokee, Dorchester, Fairfield, Oreenwocd. Te de 
Marion, Marlboro, and Richland Counties by 12 companies. J. M. 
Huber Corp. (three mines), Dixie Clay Co., and National Kaolin 
Products Co, all of Aiken County, were the leading producers of 
kaolin, in that order, for the second consecutive year. The three 
leading producers of miscellaneous clay for the second consecutive year 
were Carolia Giant (Dorchester County), Columbia Brick & Tile Co. 
(Richland County), and Southern Brick Co. (Greenwood County). 

Guignard Brick Co., Columbia, doubled its brick production with 
the installation of a new tunnel kiln and dryer, bringing plant pro- 
duction to 100,000 brick per day. The first brick was made at this 
pr by John Guignard in 1803.5 Richland Shale Products, Colum- 

la, had plans in the initial stages for a $1 million addition to its 
sewer pipe, draintile, and flue lining division, which will double 
roduction and enable production of larger pipe. In 1960, Richland 
Shale Products was producing 50,000 tons of 4-inch to 12-inch pipe 
annually. Since 1958, Columbia Brick & Tile Co., Columbia, had 


2 Brick and Clay Record, Complete Automation on Kiln at Guignard: Vol. 136, No. €, 
June 1960, pp. 102-106. 
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duplicated its original plant at a cost of over $1 million and was 
equipped to produce in excess of 200,000 brick per day. A description 
of the new plant facilities was published.* Eastern Brick & Tile Co., 
Sumter, completed its plant at a cost of $1 million and was os 
brick, although the plant was built basically to produce gl 
structural tile. The plant was equipped to produce 70,000 to 100,000 
brick per day. Southern Bric Co., Ninety Six, completed an 
extensive modernization program begun in 1956. Kiln and dryer 
units were installed in 1959, and a grinding room and clay storage 
shed were constructed in 1960. A description of the new facilities 
was published.’ 

Brief studies were made during the year on the geology and 
mineral resources of clays as follows: Bentonitic clays of the Coastal 
Plain, preliminary appraisal of brick clay and bentonite in Jasper 
County, bentonitic clay in Orangeburg and Calhoun Counties, common 
clay in Charleston and Berkeley Counties, and kaolin in northwestern 
Sumter County. Articles on brick clays of Medway Plantation, Berke- 
ley County, and on the use of a power auger to obtain information on 
clay as well as other resources were included. 

he Federal Bureau of Mines at its Norris (Tenn.) Metallurgy 
Research Laboratory continued making tests and analyses on refrac- 
tory and common clays from South Carolina as a part of its clay- 
testing program in the Southeastern States. 

Feldspar.—Paco Products, Inc., produced feldspar for the second 
y from granite screenings mined by Campbell Limestone Co. at its 

acolet quarry; quantity and value increased substantially over 1959. 
a material was ground and shipped out of State for use by the glass 
industry. 

Kyanite.—South Carolina ranked below Virginia, the only other 
kyanite-producing State. Output increased 11 percent in quantit 
and 8 percent in value over 1959. Commercialores, Inc., Henry Kno 
mine, York County, the only producer, mined, processed, and shipped 
the material to refractory producers; the company conducted extensive 
research to produce a better refractory material, 

Mica.—Sheet mica was produced by four operators in two counties, 
and scrap mica by one operator in one county. Production of full- 
trimmed sheet mica, all from pegmatite deposits, declined 60 percent 
in quantity and 61 percent in value; the number of operators decreased 
from seven to four. Production and the number of operators had 
decreased for 3 successive years. Full-trim sheet mica was sold to 
the GSA Purchasing Depot, Spruce Pine, N.C., at an average of $11 
per pound. Mineral Mining Corp., Kershaw, the only scrap mica 
producer in the State, recovered scrap mica from an opencut mica 
schist deposit in Lancaster County; output decreased 9 percent in 
quantity and 28 percent in value from 1959. 

ites. —Commercialores, Inc., York County, produced pyrites as 
a byproduct in the milling of kyanite and pened production for the 


4 Mohler, Neal, Columbia Brick & Tile Co. Now Producing 73 Million Brick a Year From 
Two Tunnel Kilns: Brick and Clay Record. vol. 137, No. 1, July 1960, pp. 37-40, 68. 
5 George O., Southern Brick's Grinding-Storage Unit Completes Modernization : 
Brick and Clay ecord, vol. 137, No. 6, December 1960, pp. 52-53. 
. S., Jr., Geologic Activities in South Carolina During 1960 ; Geologie Notes, 
Division of Geology, State Development Board, vol. 6, No. 1, January-February 1961, 
pp. . | 
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first year. Production of pyrites in South Carolina had not been 
recorded by the Bureau of Mines since 1918; cumulative production 
for the period 1915-18 totaled 14,268 short tons valued at $98,611. 

Sand and Gravel.—By value, sand and gravel was the fourth leading 
commodity in the State. Production decreased in 1960 because of 
slack periods of construction and adverse weather conditions; output 
decreased 2 percent in quantity and 1 percent in value below 1959. 
Sand and gravel was produced at 42 mines by 27 companies in 26 
counties. ] operations were commercial] except that of the State 
highway department. The highway department produced paving | 
sand at 11 mines in 11 counties, a decrease of 2 mines from 1955; 
38,000 tons of sand valued at $17,000 was produced, a decrease of 15 
percent in quantity and 20 percent in value from 1959. Twenty 
companies produced building sand in 13 counties; 9 companies paving 
sand in 7 counties; and 3 companies fill sand in 3 counties. Glass 
molding, blast, fire or furnace, engine, filtration, and other industrial 
sand was produced by 16 companies in 12 counties. Construction 

avel was produced by eight companies in eight counties and con- 
sisted of gravel for budding: paving, railroad ballast, and other pur- 
poses. Leading sand and gravel producers for the second consecutive 

ear were Becker County Sand & Gravel Co. in Chesterfield, Marl- 
ro, and Sumter Counties, and Columbia Silica Sand Co. and Capital 
Sand Co., both in Lexington County. J. F. Cleckley & Co. produced 
pane sand in Beaufort, Charleston, Edgefield, and Horry Counties. 
eventy-one percent of the material was processed by washing and 
the remainder was unprocessed or mine-run material. Shipments of 
sand and gravel were 54 percent by truck and 46 percent by railroad. 


TABLE 4.—Sand and gravel sold or used by producers, by counties 


1959 1960 
County OPERE PUES 
Short tons Value Short tons Value 
Alkon. 22s A A sc ELE E () Q) 
Anderson A Se oat Soe ee eee cuite 800 
A os cscs A A A AAA RA 
ClarleSt0n A A E EORR Ce REN " a 
sd A A RS ES 1 1 
(50 A A E 4, 845 , 938 
Olesterfiel d noosa oon contable (0) 
dd A Wee i aae daouad 26, 835 19,153 
Edgefield O ote tee oe a tee ee on CN a ees 
A A ea Ea (1) (1) 
Greenville: A A A 39, 502 
OIY A A A ( q 
LS A poser cnet eee ees dua ial es 1 1 
KerslinW. i. ct ee ek ee oleae du M D 52, 355 107, 043 
COSUED ences ele owe sb laa 2, 700 
Laurens. A A AA reti ces 
Pdo A A en cu ce EET 590, 786 282, 018 
Marion: utosridon des ad eee 14, 093 14, 093 
A A ccweweusenweedcuetouen Gulsetacecouas (1) () 
A A A A A dE nE 5,352 2, 408 
Orange II A IA AAA 
e RA O AN 152, 978 57, 387 
Spärtaibürp- A eee A A O 2, 007 903 
Ml AA A A ec ees () () 
IN EE E E A ae E A cece 400 
Oe os eel ETERNI PE ER 910 41 
Undistributed nic cic aise kee cece 2, 160, 854 | 2,550,832 
Total. A di se clean eas 3,104,514 | 3,076, 922 
———— ————————————ÉÓ— O  ) 
t Figure withheld to avoid disclosing individual company confidential data; included with ”U»n- 
distributed.” 
| 
| 
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TABLE 5.—Sand and gravel sold or used by producers, by uses 


1959 1960 
Use Value Value 
Short tons Short tons 
Total Average Total Average 
per ton per ton 
Structural sand................... 1, 179, 287 $621, 283 $0.53 | 1,221,014 $572, 300 $0. 47 
Paving Sind IA A 449, 519 154,965 . 34 379, 810 127, 156 .93 
Engine sind...................... 23, 040 43. 858 1.90 1 1 () 
Other sand and gravel 2........... 1, 452, 663 | 2,256, 816 1.55 | 1,428,382 | 2,343, 165 1.64 
4 A cueSeecuesess 3, 104, 514 3, 076, 922 .99 | 3,029,206 | 3, 047, 621 1. 01 


E Hrure S ronel to avoid disclosing individual company confidential data; included with “Other sand 
and gravel." 

2 Includes glass, molding, fill, filtration, blast, fire or furnace, and other sands, and structural, paving, 
railroad ballast, other gravel, and uses indicated by footnote 1. 


Whitehead Bros. Co. of New York, N.Y., one of the leading pro- 
ducers of foundry and industrial sands with plants in New Jersey, 
New York, and New England, moved into the E uS with a mod- 
ern new operation near Lugoff, Horry County. Most of the output 
was foundry sand, and shipments were made throughout the South- 
east. A detailed description of the operation was published.” 
Owens-Corning Glass Co., Aiken, completed and placed in operation 
a new glass fiber plant, the largest of its kind in the United States, 
with a capacity of 70 million pounds of glass fiber per year. The 
company also had an operation at Anderson. American Lava Corp., 
Chattanooga, Tenn., wholly owned subsidiary of Minnesota Mining & 
Manufacturing Co., announced plans to build a technical ceramics 
plant at Laurens, as part of the company’s decentralization program. 

Stone.— By value, stone production led all commodities in the State. 
Record highs were established in 1960 for output of crushed limestone 
and crushed sandstone (quartz), offsetting decreases in crushed and 
dimension granite. Total stone sales, including crushed limestone, 
crushed sandstone (quartz), crushed granite, and dimension granite, 
increased slightly over 1959. Crushed limestone, following a trend 
discernible in 1959, increased in tonnage and value. Crushed sand- 
stone (quartz) increased 308 percent in quantity and 355 percent in 
value; the quartz was recovered from granite screenings at the Paco- 
let quarry of Campbell Limestone Co. by Paco Products Co., Pacolet. 
Crushed granite output decreased 4 percent in tonnage and 1 percent 
in value; dimension granite deed 1 percent in tonnage and 6 per- 
cent in value. 

Crushed granite was produced from 12 quarries in 8 counties by 
6 companies, 1 quarry more than operated during 1959. The largest 
crushed granite producers, responsible for 82 percent of the total 
tonnage were: Campbell! Limestone Co., Greenville, Pickens, and Spar- 
tanburg Counties; Palmetto Quarries Co., Fairfield, Greenwood, and 
Richland Counties; and Weston & Brooker Co., Lexington County. 
Eighty-six percent of the total was used for concrete, roadstone, and 


Y Pit and Quarry, Whitehead's South Carolina Plant Opens New Foundry Sand Market 
in Southeastern States: Vol. 53, No. 5, November 1960, pp. 98-99. 
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screenings. The granite was transported 72 percent by truck and 
28 percent by railroad. Dimension granite was quarried by two com- 
AER in Fairfield County and one company in Kershaw County. 

he largest producer was Winnsboro Granite Co., Rion, who accounted 
for over 70 percent of the total output. All of the material was 
used as monumental stone. 


" TABLE 6.—Crushed granite sold or used by producers, by uses 


1959 39%0 
Use Value 
Short tons 
Total Average 
per ton 
Concrete and roadstone........... 5, 346, 058 | $7, 555, 243 $1.41 
Railroad ballast..................- (1) (1) (1) 
A 3 howe de eases rack ence 880, 871 714, 632 . 81 
Total A cer aa 0,232, 020 | 8,209,875 1.33 


1 Figure withheld to avoid disclosing individual company confidential data; included with “Other.” 
2 Includes stone sand, riprap, other uses, and uses indicated by footnote 1. 


Crushed limestone was produced by two producers, one in Chero- 
kee County and one in Dorchester County. 'Forty-eight percent was 
used for cement manufacture, fertilizer filler, and local foundry use; 
42 percent was used for concrete, roadstone, and screenings; and the 
remainder was used as agricultural lime. The material was trans- 
ported 93 percent by truck and 7 percent by railroad. Crushed sand- 
stone (quartz), showing considerable increase in output, was used for 
the manufacture of glass and other uses. 

Comolli Granite Co. of Elberton, Ga., announced the opening of a 
new quarry near Kershaw, Kershaw County. The stone was to be 
sold under the name “Carolina Diamond Gray" and used primarily 
for mausoleums and for buildings. Bird & Sons, Inc., Charleston 
Heights, processed stone screenings from material produced in Geor- 
gia. The materials plant was adjacent to a roofing mill, which it 
supplied, and had been in operation since 1955. The Bird organiza- 
tion, originally founded in 1795, with general offices in East Walpole, 
Mass., was a longtime producer of roofing materials. 

Vermiculite.—By value, vermiculite was the fifth leading commodity 
in the State. Record highs were again established in 1960 for crude 
vermiculite tonnage and value; new highs had been recorded each year 
since 1944, attesting to the rapid growth of the commodity. For the 
second consecutive year, the State ranked second in the Nation in 
crude ore production. Total output increased 3 percent in quantity 
and 12 percent in value over 1959. Zonolite Co., Enoree, continued 
to be the principal producer, mining crude ore in Laurens and sur- 
rounding counties and processing the ore at its Kearney plant, near 
Enoree, Laurens County. A description * of Zonolite’s South Caro- 
lina operations, including mining and milling, with a flowsheet of the 


8 North, Oliver 8., Vermiculite Sparkles in Modern Industry: Rock Produ vol. 63, 
No. 10, October 1960, pp. 95-97. do 
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Kearney mill near Enoree, was published during the year. Zonolite 
shipped the processed ore to its own exfoliating plant near Travelers 
Rest and to out-of-State exfoliating plants. Patterson Vermiculite 
Co. mined crude ore and processed the material at its own plant 
nearby. American Vermiculite Co., Roan Mountain, Tenn., mined 
crude ore in Laurens and Spartanburg Counties and processed the 
material at its own exfoliating plant in the Enoree area, Laurens 
County. Most of the material was used as plaster and concrete aggre- 

ate, insulation fill, fertilizer conditioner, and floral needs. Research 
in developing new uses was in progress during the year. 


METALS 


Ferroalloys.—Virginia-Carolina Chemical Corp., Charleston County, 
operated an electric-arc-furnace plant, producing ferrophosphorous. 
Pittsburgh Metallurgical Co. Inc., Charleston County, operated an 
electric-arc-furnace near Charleston and produced ferromanganese, 
ferrosilicon, and ferrochromium. 

Gold and Silver.—No gold and silver production had been reported 
to the Bureau of Mines in South Carolina since 1943, Nearly half of 
the total production of gold came from placer operations during the 
period 1829-80. The history of gold production in the State since 1880 
was mainly the record of production of a single large gold mine, the 
Haile mine in Lancaster County. This mine operated during two 
periods, 1901-14 and 193342, and accounted for more than one-third 
of the total production of the State. Table 7 shows the production 
of gold and silver, 1829-1960. 

ershaw Mining Co., Kershaw, announced the reopening of the 
Lamar Gold mine, Kershaw County, in 1960, after a preliminary 
examination and sampling program. 

Zirconium.—Orefraction Minerale, Inc., Georgetown County, con- 
tinued operating its zircon processing plant near Andrews. The com- 
pany used domestic ore from Florida and imported ores, and supplied 
granular and dry-milled zircon for the foun refractory, and 
ceramic and glass industries. During the year, Metal & Thermit 
Corp., New York, acquired the resources and facilities of Orefraction 
Minerals, Inc., thus ex anding its activities in the minerals field. 
Metal & Thermit Corp. had diversified interests in chemicals, metals, 
alloys, minerals, and welding equipment and supplies, and owned or 
operated mining and ore processing facilities in Carteret, N.J., and 

eaverdam, Va., and in Australia, and Mexico. 


MINERAL FUELS 


Peat.—Peat production reached a record high in South Carolina in 
1960; total value increased 76 percent over 1959. Humus peat, for 
use as a soil conditioner, was produced from a single operation in 
Colleton County. 

Petroleum.—Delhi-Taylor Oil Corp., Dallas, Tex., opened a new 

trochemical terminal'at North Charleston. The new terminal had 

-million-gallon storage capacity and was to be upped by seagoing 
tankers; the Delhi terminal is accessible by truck, rail, barge, and 
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ocean tanker. Delhi-Taylor operated in 42 States and had sizable 
oil exploration interests in Central America and Australia. 
Off-Shore Explorations, Houston, Tex., announced that construction 
had begun on an electronic survey tower off Hilton Head Island to aid 
in oil exploration. It was one of three towers to be constructed to 


TABLE 7.—Mine production of gold and silver, 1829-1960 


Gold Silver 
Year 
Troy ounces Value Troy ounces 

1829-80................ 134, 337 $2, 776.004 MAA, A 
TSS) A 1, 693 AA mee inen 
¡E PUN EROS 1, 209 25.0001 AAPP A , 
AS 2, 733 56, 500 386 5. 
Lp..." A INNEN 2, 758 57, 000 386 E 
1885 o c RSS 2, 080 43-000" AAA see ee 2. 080 45, tt 
1886..................- 1,814 37, 500 386 500 2, 200 Rise 
1887 code mac 2, 419 50, 000 386 500 2, 805 Xa 
AA 1,887 39, 000 154 200 2,041 3, ^e 
1889. a e 2, 267 46, 853 179 232 2, 446 OX 
E AAA 4, 838 100, 000 400 517 S, 238 Ya x^ 
1891................... 6, 297 130,149 500 046 6, 7S7 la, Y 
) |.) AA 5, 993 123, 881 400 517 6, 393 124, 3 
ij. OR 6,192 127, 991 500 650 6, 692 1A RU 
¡E AS 4,778 98, 763 305 397 5, 083 90. 1% 
O eee us) 6, 212 128, 400 400 520 6, 612 I, 3 
ABO A oco dere 3, 062 63, 300 300 338 3, 362 6% 
y Dte A eee 4,097 84, 700 200 250 4, 297 Y, P 
IBUM. An 5,041 104, 200 300 388 5, 341 104, 35 
E: A AA 7,745 160, 100 400 517 8, 145 14.67 
1900... leoi ven 5,854 121, 000 400 517 6. 254 12.907 
TOOL id ta 2,259 46, 700 200 259 2, 459 46, 358 
1909... ra 5, 896 121, 900 300 388 6,196 125 Né 
A 4,872 100, 700 300 388 5,172 1601,» 
1001... Ll asa se eee 5, 892 121, 800 500 290 6.392 12. 
1906 macaco reru re 4, 600 95, 100 100 61 4, 700 95 18 
1006 AA os ae 3, 609 74, 600 100 68 3, 709 74, ie 
¿AAA 2,811 58, 100 100 100 2. 911] Fa, XX 
O 222 eee 2, 598 53, 7C0 200 100 2,798 $3, Ku 
1909... A 358 1, 300^ AAA AA 358 7 4% 
O A er a a crac 1, 829 37, 800 5 3 1,834 37, 33 
191 sree cease 987 20, 408 11 6 gas B 
1012: assi eS ed 818 16, 915 47 29 865 
A see. 236 IS AA 236 
1914... A A 356 : 33 18 389 
1915 cote cee cou. 183 3, 789 8 4 191 
I918. ida 15 28 18 
Ee) ir  oicbze£:sdeLnceeok 52 1, 083 3 2 
Ee) E: AA AA A PA IS AA A PA 
Lp AAA 4 IN ASA AN 
4 16 A AREA 
5 AA II 2 ^, EE AO AIR 
19279 AR ROAD 2 ll AA A E 
¡4 AAA 15 313 1 1 
DOIN AS A AR AAA AMAN AAN ANA 
E RA 15 Jid A PA 
ry AAA AO E E AE, CS IIA PI 
T1028 AO AN 10 197 1 1 
I020-30 MI EA EE A AAA IA A 
A A 23 AAA A 
A ed 71 1, 468 6 1 
IU O A ees 235 5, 996 103 36 
ID. SN 642 22, 439 487 315 
IS ae 2,274 79,573 1,117 803 
TUTO os 287 10, 059 39 
A 2, 483 86, 890 624 483 
Us A ecw 11,631 408, 835 3, 951 2, 554 
1939. ............-.. 13, 833 484,155 5, 480 3, 720 
1940. ooo 13,076 457, 666 8, 047 §, 722 
A eee 15, 508 542, 780 6, £25 4, 640 
1942 censui ae fe ecg 7, 824 273, 840 5, 064 3,661 
1943................... 147 5,145 135 98 
AAA A APS EIA PA AAA PA 

Total........... 318, 825 7, 562,125 39, 508 31, 494 
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TABLE 8.—Mine production of gold and silver, 1829-1960, by counties 


Gold Silver Total 
County A S A o a a 
Troyounces| Value  [|Troyounces| Value  |Troyounces| Value 

Abbeville..................... 153 $3, 302 21 $13 174 $3, 315 
Cherokee. ...................- 4, 354 151,355 3, 422 2,162 7, 776 153, 517 
Chesterfleld................... 699 18, 492 59 39 758 18, 531 
Edgefleld..................... 6 24 A SEM) DECRE CINES 6 215 
Lancaster..................... 97,574 | 2,894, 440 29, 004 20, 885 126, 578 2, 915, 325 
McCormick.................. 104 3, 686 58 7 162 3, 723 
OCONEE- o te oe Se ees 6 $90 [zanzsemdbeste[zcwmeaewm sis 6 157 
Bpartanburg.................. 67 1, 549 13 7 80 1, 556 
WON 4236s ce ee acewtec tes eeu 56 1, 683 11 4 67 1, 687 
MOOR 2 osteo t onc Sadee den icut 2, 500 78, 305 938 599 3, 438 78, 904 
Undistributed................ 213,306 | 4,408, 941 5, 982 7, 748 219, 288 4, 416, 689 

"Total. A os 318,825 | 7,562,125 39, 508 31, 494 358, 333 7, 593, 619 

TABLE 9.—Leading gold mines, 1901-60 
Mine County Total gold 
production 

A EA E REIN Reni LancostBp...2.l2l2lldwencsetcestücakO Us iles $2, 875, 244 
Tery NE CER nM A ous ceca ee A eee Lie Ss 136, 725 
Hori acto Saher hee he O OF tee Ba A 27, 522 
Blackman cos. me eren rDOXexwwew Pa AA one dieu. 18, 741 
POOTOUNY Se cecu ona alta ide PY OP Rise ac PH cR RI 16, 034 
di oso pq haee duc SU. PACO Geiger RERO A A TN 15, 190 
a A act oec eso caw ows Chesterfield i.e cale carios tas 14,776 
IJATWID AA A E ace YOLK obo A A A echoes Sus 10, 099 


guide survey ships gathering geological information off the coast; the 
other two towers were to be located near Townsend, Ga., and Jackson- 
ville, Fla. The oil search will cover the entire coastal shelf, extending 
40 to 50 miles offshore. 

Transcontinental Pipe Line Co., Houston, Tex., and Dixie LPG 
Pipe Line Co. announced that they would build essentially parallel 
liquefied petroleum gaslines extending from Texas through Mississippi, 
Georgia, and South Carolina and into North Carolina. Trans- 
continental was planning a $63 million system, with a capacity of 
60,000 barrels daily, and planned to use existing natural-gas pipeline 
right-of-way for its system; preliminary studies for the Dixie line 
called for a $35 million project with an initial capacity of 25,000 
barrels daily. The planned new lines would be the first liquefied 
petroleum gaslines in the Southeast, which received its liquefied 
petroleum gas chiefly by truck and rail. 

The Ethyl Corp. at Orangeburg completed an expansion program 
at its plant, producing methyl, ethyl, isobutyl aluminus, ethyl, and 
methyl aluminum halides. 


REVIEW BY COUNTIES 


Mineral production was recorded in 81 of the 46 counties in the 
State, 3 counties more than in 1959. Dorchester, Aiken, and Spartan- 
burg Counties furnished more than 50 percent of the total mineral 
production value. The leading 10 counties, in order of value, all had 
output exceeding $1 million and furnished 89 percent of the total 
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value of mineral proce en they were Dorchester, Aiken, Spartan- 

burg, Richlan xington, Laurens, Fairfield, Pickens, Cherokee. 

ate Marlboro Counties. Fifteen counties reported no mineral pro 
uction. 

Aiken.— For the fifth consecutive year, Aiken County was the sec- 
ond most important mineral-producing county in the State. Twelve 
mines operated by seven companies produced a total of 404,000 tons 
of kaolin valued at $5,304,000, a decrease of 1 percent in tonnage and 
an increase of 4 percent in value. Aiken County, as in 1959, was 
again the largest kaolin-producing county. The three largest pro 
ducers of kaolin, all in Aiken, were J. M. Huber (Barden, Ideal, ard 
Paragon mines); Dixie Clay Co. (McNamee mine); and National 
Kaolin Products Co. (Aiken mine). Other active operations wer 
Southeastern Clay Co. (Johnson, Rodgers, Gardner, and Toole mines): 
International Clay Corp. (Graniteville mine); United Clay Mines 
Corp. (No. 7 mine) ; and Bell Clay Co. (Batesburg mine). Sand ari 
gravel output in the county increased 5 percent in tonnage and $ 

reent in value over 1959. Perry Sand & Gravel Co. (Marine 

finerals mine) produced both sand and gravel, and the State hich- 
way department mined paving sand for use on county roads, 
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TABLE 10.—Value of mineral production in South Carolina, by counties’ 


County 1959 1960 Minerals produced in 1959 in order of valne 

A AAA 1 (2) Kaolin, sand and gravel. 

Anderson............... $1, 648 $2,669 | Sand and gravel, mica. 

AA AA (2) Sand and gravel. 

Charleston... ........... (2) (2) 0. 

Cherokee............... (1) (2) Lithestone, barite, sand and gravel, miscellaneocs 
clay. 

Chester..........-2....- 1, 938 1,644 | Sand and gravel. 

Chesterfleld............. (2) (2) Do. 

Colletonas-secctesstez (5 Peat. 

Dorchester.............. 3) (2) Cement, limestone, miscellaneous clay, sand sad 
gravel. 

Edgofleld. AM | sceteeesecuces (2) Sand and gravel. 

Fairfield... .... l.l... (3) (2) Granite, miscellaneous clay. 

Florence...............- (2) (2) Sand and gravel. 

Greenville. -............ 6 (3) Granite, sand and gravel. 

Greenwood............. 1) (3) Granite, miscellaneous clay 

Horty AI (2) (2) Sand and gravel. 

Jasper. cama seeds (?) (3) Do. 

Kershaw................ 164, 642 " Sand and gravel, granite. 

Lancaster..............- 2) Mica, miscellaneous clay, sand and gravel, 

Laurens.............-.. 1) (2) Vermiculite. sand and gravel. 

Lexington.............. 3) (2) Granite, sand and gravel, miscellaneous clay. 

Marion..............-.. (2) (2) Miscellaneous clay, sand and gravel. 

Marlboro............... (2) (2) Sand and gravel, miscellaneous cla y. 

Newberry.............. 875, 000 62, 978 | Granite. 

CONCO conca 2, 708 2,681 | Sand and gravel. 

¡OL m Do. 

Piekens..............-.. (2) 2) Granite, 

Richland............... (3) (2) Granite, kaolin, miscellaneous clay, sand and 
gravel. 

Bpartanburg............ (2) 2, 213,039 | Granite, quartz, feldspar, vermiculite, sand and 
gravel. mica. 

Sumter................. (1) (2) Sand and gravel. 

a ARA A 2) O. 

SPORE cos 2 (2) Kyanite, pyrites, sand and gravel. 

Undistributed.......... 3 29, 552, 004 27, 720, 420 

Total............- 30, 598, 000 30, 001, 000 


1 The following counties are not listed because no production was reported: Abbeville, Allendale, Bamberg, 
Barnwell, Berkeley, Calhoun, Clarendon, Darlington, Dillon, Georgetown, Hampton, Lee, McCormxk, 


Baluda, and Williamsburg. 


2 Figure withheld to avoid disclosing individual company confldentia] data; included with **Undis- 


tributed.” 
3 Revisod figure. 


THE MINERAL INDUSTRY OF SOUTH CAROLINA 919 


Anderson.—J. E. Wilson (Emma mine), Frank Holland (Holland 
mine), and Ben B. Williams (Williams mine) sold sheet mica from 
pegmatite deposits. The State highway department mined paving 
sand for its own use; tonnage and value were the highest since 1954. 
_ Beaufort.—J. F. Cleckley & Co. (Beaufort mine) opened a new mine 
in the county and produced paving sand; this company was the only 
mineral producer in the county. 

Charleston.—J. F. Cleckle eee mine) opened a new mine 
and produced paving sand; Edisto Sand & Gravel Co. (Edisto mine) 
pas building and paving sand, and Sandrying Co. Mn 

harleston mine) produced sand for use as fertilizer filler. Output 
ae than doubled in quantity and increased 61 percent in value over 

Cherokee.—Cherokee County ranked ninth in the State in value of 
mineral production and was eighth in 1959. Industrial Minerals, Inc. 
jae Creek mine) mined barite; tonnage and value increased 
slightly over 1959, establishing a record year for Industria] Minerals 
since taking over operation of the mine in 1949. The company in- 
stalled a new 30-inch vibrating ballmill, increasing capacity to 2 tons 
per hour, after experimenting with a 15-inch mill; feed is 14-inch 

und barite ore, and product size is 99 percent minus 325-mesh. 
Jampbell Limestone Co. (Blacksburg quar crushed limestone for 
concrete aggregate, roadstone, and agricultural use; tonnage decreased 
12 percent, and value decreased 8 percent below 1959. Bennett Brick 
& 'Tile Co. (Kings Mountain mine) produced miscellaneous clay for 
manufacturing building brick; output was 22,000 tons valued at 
$11,000. Bennett reported production for the first year. Jobe Sand 
Co. (Blacksburg mine) mined engine sand; tonnage increased 13 
percent and value 47 percent over 1959. The State highway depart- 
ment mined paving sand for its own use. 

Chester.—Paving sand was mined by the State highway department 
for use in the highway program; production decreased from 1959. 

Chesterfleld.—Becker County Sand & Gravel Co. (Cash mine) mined 
sand and gravel for construction purposes and continued to increase 
output; tonnage and valuo increased 32 and 35 percent, respectively, 
over 1959. 'The State highway department mined paving sand for 
use in its road porem output increased considerably over 1959. 

Colleton.—Ti-Ti Peat Humus Co., Inc., Green Pond, produced peat 
for use as a soil conditioner; quantity and value increased consider- 
ably over 1959 and 1960 was a record year for the company. This 
was the only mineral production reported in the county and the only 
peat producer in the State. 

Dorchester.—For the fifth consecutive year, Dorchester County led 
the State in total value of mineral production; total value decreased 
4 percent from 1959, principally because of a decrease in portland 
cement output. Masonry cement output had a record year. Caro- 
lina Giant Division of Carolina Giant Cement Co. manufactured port- 
land and masonry cements and produced clay and crushed limestone 
for use in cement. Masonry cement output, the highest in the com- 
pany's history, increased 13 percent in quantity and 14 percent in 
value over 1959. Portland cement output decreased 16 percent in 
quantity and 14 percent in value. The company produced miscel- 
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laneous clay at its Harleyville mine; tonnage decreased 14 percer. 
and value decreased 29 percent. Crushed limestone, previously clas 
fied as marl, was produced by Carolina Giant near Harleyville. Ts 
company began construction on a large expansion program announce 
in 1959. Volunteer Portland Cement Co., Agstone Division, mire: 
agricultural limestone; output decreased from 1959. Salisbury B: 
Corp. (Salisbury ao) mined 23,000 tons of miscellaneous clay valuz 
at $13,254, a decrease from 1959. Murray Mines Division of Murr: 
Mines Co., Summerville, produced 21,000 tons of building sand vaite 
at $15,000. 

Edgefield.— J. F. Cleckley & Co. (Edgefield mine, a new operatio: 
reported production of paving sand for the first year. All of the m« 
terial was transported by truck. This was the only mineral produce 
in the county. 

Fairfield—F airfield County ranked seventh in the State in value c 
mineral production; the county had ranked fourth in 1959. Palmen» 
Quarries Co. (Blair quarry) and Rion Crushed Stone Co. (Rix 
quarry) crushed granite for concrete aggregate, roadstone, and sereen- 
ings; the output of Palmetto Quarries deed 20 percent in quanti 
and 15 percent in value from 1959. Comolli Granite Co. (Carols 
Mahogany quarry) and Winnsboro Granite Co. (Winnsboro quarry, 
quarried dimension granite for the monument industry ; output im- 
creased slightly. Richland Shale Products Co. (Richtex mine) mind 
miscellaneous clay and shale for use in its brick and tile plant; outpu 
decreased 17 percent in quantity and 18 percent in value. 

Florence.— Coastal Sand Co. (Johnsonville mine) produced build- 
ing, paving, and fill sand; output decreased slightly from 1959. Lax 
ford Sand Co. (Florence mine), in its second year of operation. 
reported an increase in output of building sand. 

Greenville.—Zupan Sand Co. (Greenville mine), W. M. Barber Sand 
Co. (Greenville mine), and Saluda Sand Co. (Garrison mine) pre 
duced building sand; total output of the three mines decreased 13 per- 
cent in quantity and 8 percent in value from 1959. Campbell Lime 
stone Co. (Lakeside quarry) crushed granite for use in concrete, road 
material, railroad ballast, and stone sand; the company was the 
leading crushed granite producer in the State. The State highwar 
department produced slightly more paving sand for use in its high- 
lo program than in 1959. 

reenwood.—Palmetto Quarries Co. (Stoney Point quarry) reported 
in 1959 as Greenwood quarry, crushed granite for use in concrete, 
roadstone, and screenings, and railroad ballast; tonnage and value 
increased 4 percent over 1959. Southern Brick Co. (Ninety-Six mine) 
produced 108,000 tons of miscellaneous clay valued at $81,000 for 
use in manufacturing building brick and tile. The company completed 
an extensive modernization program begun in 1956, by building a 
new 50- by 100-foot grinding room and an 80- by 280-foot shed provid- 
ing storage for over 30 days' supply of clay. Southern used a mixture 
of one-third highly plastic alluvial clay and two-thirds friable and 
variable Precambrian shale as kiln feed. Angus Brick & Tile Co. 
(Ninety-Six mine) produced 22,000 tons of miscellaneous clay valued 
at $16,000 for use in manufacturing building brick; tonnage increased 
6 percent, but value decreased. 


THE MINERAL INDUSTRY OF SOUTH CAROLINA 921 


Horry.—E. P. Pitts Sand Corp. (a mine), listed as Locher Silica 

Corp. in 1959, produced glass sand for local consumption and out-of- 

State use; output increased slightly over 1959. J. Y. Cleckley & Co. 
Conway mine) produced paving sand ; output decreased considerably 
rom 1959. 

Jasper.—Deerfield Sand € Mining Co. (Deerfield mine) produced 
paving sand; output decreased considerably from 1959. The sand 
was transported 84 percent by rail and 16 percent by truck. Deerfield 
Sand was the only mineral producer in the county. 

Kershaw.—Whitehead Bros. Co. (Lugoff mine) produced molding 
sand for industrial uses in the Southeastern States; tonnage and value 
increased considerably. A description of the mining and processing 
of sand at the Lugoff operation was published. Kershaw County 
Sand Co. (Camden mine) produced building sand; output decreased 
slightly from 1959. Kershaw Granite Co. (Kershaw quarry) quarried 
dimension granite for use by the monument industry ; output decreased 
ny from 1959. : 

caster.—Mineral Mining Corp. (Kershaw Strip mine) recov- 
ered scrap mica from a mica schist deposit; the material was dry- 
ground and used in the manufacture of paint, plastics, pipeline enamel, 
and electrical insulation. Ashe Brick Co. (Van Wyck mine) mined 
73,000 tons of miscellaneous clay valued at $64,000, an increase over 
1959, for the manufacture of building brick in its own plant. The 
State highway department produced paving sand for use in the high- 
way program. 

Laurens.—Laurens County ranked sixth in the State in value of min- 
eral production, moving up from the seventh ranking county in 1959. 
South Carolina ranked second in the Nation in vermiculite produc- 
tion. Most of the output was produced or processed in the Enoree 
Area of Laurens. Zonolite Co. (Enoree Área mines) mined and proc- 
essed crude ore at its Kearney plant near Enoree. The processed 
crude ore was shipped to Zonolite's exfoliating plant at Travelers Rest 
and to exfoliating plants in surrounding States. The company pub- 
lished a description of its mining and milling operations in the Enoree 
Area.” Patterson Vermiculite Co. (Laurens County mine) mined 
crude vermiculite ore adjacent to its exfoliating plant. American 
Vermiculite Co., of Roan Mountain, Tenn., mined crude vermiculite 
ore and operated an exfoliating plant in the Enoree Area; material 
from an adjacent county was also exfoliated at this plant. McCrary 
Construction Co. (Joana mine) mined paving gravel for highway 
construction for the first year. 

Lexington.—For the second consecutive year, Lexington County 
ranked fifth in the State in value of mineral production. Weston & 
Brooker Co. (Cayce quarry) crushed granite for use in concrete, road- 
stone, screenings, railroad ballast, and stone sand; tonnage and 
value decreased slightly from 1959. Guignard Brick Co. (Columbia 
mine) mined 94,000 tons of miscellaneous clay valued at $83,000; an 
increase of 35 percent in quantity and 33 percent in value over 1959. 
The company used the clay in manufacturing building brick at its 
own plant. Guignard installed a tunnel kiln and dryer, thus doubling 


e Work cited in footnote 7. 
22 Work cited in footnote 8. 
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output to 100,000 brick per day. Columbia Silica € Sand Co. 
(Edmund mine) produ Er paving, blast, fire or furnace, 
iat filtration, and fertilizer filler sand; output decreased from 
1959. Capitol Sand Co. (Capitol mine) mined paving sand for road- 
base, surface, and bridges; output decreased from 1959. Foster Bros. 
Dixiana Sand Co. (Dixiana mine) mined mang blast, engine, fil- 
tration, and fertilizer filler sand ; output decreased from 1959. South- 
eastern Sand Co. (Cayce mine) produced 46,000 tons of building 
sand and closed the operation in November. The State highway 
department mined paving sand for use in its highway program ; 1,265 
tons was mined compared with 18,500 tons in 1959. 

Marion.—J. D. Murchison (Pee Dee mine) produced miscellaneous 
clay for use in manufacturing building brick; output decreased 16 
percent in quantity and 18 percent in value. Sandy Bluf Sand Co. 
(Snipes mine) mined building sand; tonnage and value d 
considerably from 1959. 

Marlboro.—Marlboro County, for the second consecutive year, was 
the first ranking county in sand and gravel and tenth in value of total 
mineral production. Becker County Sand & Gravel Co. (Marlboro 
mine), the leading producer of sand and gravel in the State, mined 
building sand; gravel for building, chemical, or metallurgical uses, 
and railroad ballast. Sand output increased 117 percent and 
gravel output decreased 7 percent from 1959. Lawrence Stone 
& Gravel Co. (Blenheim mine) mined building sand; output decreased 
from 1959. Palmetto Brick Co. (Irby mine) mined 50,000 tons of 
miscellaneous clay valued at $44,000 for use in manufacturing buildi 
brick at its own plant. Cheraw Brick Works (Cheraw mine) mi 
54,000 tons of miscellaneous clay valued at $54,000, for use in manu- 
facturing building brick at its own plant. 

Newberry.—Clement Bros. (Pomaria quarry) of Hickory, N.C, 
crushed granite for use in the Interstate highway program; output 
was 50,000 tons valued at $63,000, a drastic drop irom 1959. l 
quarry was opened to supply a nearby Interstate road contract; it was 
anticipated that when contract demands had been met, the quarry 
would be closed. Clement Bros. was the only company in the county 
reporting mineral production. 

Oconee.—The State highway department produced 8,124 tons of par- 
ing sand valued at $2,681 for use in its highway program. 

Orangeburg.—J. F. Cleckley & Co. (Orangeburg mine) reported pro- 
duction of paving sand for the first year from this county. AÑ of 
the sand was transported by truck. | 

Pickens.—Pickens County ranked eighth in the State in value of 
mineral production and second in crushed granite output. Campbell 
Limestone Co. (Beverly quarry) largest crushed granite producer in 
the State, crushed granite for use in concrete, roadstone, screenings, 
and riprap; output increased 23 percent in quantity and 19 percent 
in value over 1959. Campbell was the only mineral producer in the 
county. | 

Richland.— Richland County ranked fourth in the State in value of 
mineral production, moving up from sixth in 1959. The county 
ranked second in refractory kso in and miscellaneous clay production. 
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Refractory kaolin output increased 18 percent in quantity and 14 per- 
cent in value over 1959. Carolina Ceramica Co. (Pontiac mine), 
R. M. Stork Fire Brick Works (Stork mine), Eastern Brick & Tile 
Co. (601 mine), and Columbia Pipe Co. (Ridgewood mine) pro- 
duced refractory kaolin for use in the manufacture of firebrick and 
block, mortar, and other refractories. Eastern Brick & Tile reported 
from the 601 mine for the first year. Columbia Brick & Tile Co. 
(Columbia mine) produced 149,000 tons of miscellaneous clay valued 
at $131,000; output increased 66 percent in ta and 64 percent 
in value over 1959. Palmetto Quarries Co. (Columbia quarry) 
crushed granite for use in concrete, roadstone, screenings, railroad 
ballast, and stone sand; output increased 1 To in quantity and 4 
percent in value over 1959. Harrison Sand Corp. (Harrison mine) 
produced building, engine, and fertilizer filler sand; output increased 
over 1959. Strickland Sand Pit (Columbia mine) produced building 
and fill sand; output increased 33 percent in quantity and 67 percent 
in value over 1959. 
burg.—For the fourth consecutive year, Spartanburg County 
ranked third in value of mineral production; the county led the State 
in crushed ite output for the second consecutive year. Campbell 
Limestone Co., the leading producer of crushed granite in the State, 
crushed granite at its Pacolet and Pelham quarries; the Fair Forest 
quarry, operated in 1959, was closed. Output of the two quarries 
ecreased from 1959. Clement Bros. Construction Co. Inc. (West- 
view quarry), of Hickory, N.C., crushed granite for highway con- 
struction, reporting for the first year. Green Construction Co., 
Spartanburg, closed the Inman quarry, which operated during 1959, 
and opened the Woodruff quarry. The company reported substantial 
output from the new operation; the material was used to supply an 
Interstate highway contract in the area. Zonolite Co. operated an 
exfoliating plant at Travelers Rest, using vermiculite ore from the 
nearby Enoree Area. American Vermiculite Co. (Propst mine) of 
Roan Mountain, Tenn., mined crude vermiculite and transported the 
material by truck to its own exfoliating plant in the Enoree Area. 
Paco Products Co., in operation for its second year, produced quartz, 
crude feldspar, and ground feldspar from granite screenings produced 
at the Campbell Limestone Co. Pacolet quarry; the material was 
shipped out-of-State and used primarily by the glass industry. O. M. 
Gardner (Dove mine) produced a small amount of sheet mica. The 
State highway department mined 2,238 tons of paving sand, valued at 
$1,119 for use in its highway program. 

Sumter.— Sumter County was the third largest sand and gravel pro- 
ducing county in the State, dropping from second in 1959. Becker 
County Sand & Gravel Co. (Camden mine), the largest sand and 
gravel producer in the State, was the only mineral producer in the 
county; output decreased 10 percent in quantity and 11 percent in 
value below 1959. The new brick and tile plant of Eastern Brick & 
Tile Co., near Sumter, was completed; the plant was equipped to 
produce 70,000 to 100,000 brick per day. The plant, representing 
a $1 million investment, was built, basically, to produce glazed struc- 
tural tile, but was manufacturing building brick. 
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Tnion.—The State highway department mined paving sand for us 
in its highway program and was the only mineral producer in the 
county. 

York Commeralores: Inc. (Henry Knob mine), the only pro 
ducer of kyanite in the State, mined kyanite ore and produced kyanite 
concentrate for use in firebrick and tile; tonnage increased 11 percent 
and value 8 percent over 1959. The company, for the first year, 
also recovered: pyrite as a byproduct from its milling of kyanite ore 
The State highway department mined paving sand for use in its high- 
way program; output decreased from 1959. 


The Mineral Industry of South Dakota 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the South Dakota State Geological Survey. 


By D. H. Mullen ! and Allen F. Agnew? 


de 


INERAL production in South Dakota in 1960 was valued at 
$46.8 million, a 4-percent decline from the record high of 
$48.5 million reached in 1959. The drop in total value re- 

sulted from lower production and value of some commodities, both 
metal and nonmetal, that represented major portions of the State's 
mineral output. Declines were noted in the value of gold, silver, 
uranium, clays, and sand and gravel, all of which were produced in 
substantial quantities. There were moderate to substantial gains in 
other commodities such as beryllium concentrate, cement, feldspar, 
gypsum, scrap mica, and stone, but these advances were not sufficient 
to offset the losses in those commodities that were produced in greater 
quantity. 

The total value of the mineral fuels—coal ents) and petroleum— 
more than doubled over 1959. The value of the lignite declined, but 
represented only a small part of the State total. 

orthern States Power Co. began building the Pathfinder nuclear 
pore lant near Sioux Falls early in the year, and by the end of 
ecember it was 42 percent complete. The 62,000-kw. reactor was 
designed to provide test and operating data on an integral boiling- 
superheating core with a superheater centrally located within the 
reactor core. The reactor was scheduled to go critical in June 1962. 

Black Hills Power & Light Co. completed a 22,000-kw., $5.5 
million, steam-electric generating plant at Rapid City. The plant was 
designed to burn 14-inch coal in a cyclone furnace and discharge a 
liquid slag at 2,800? F. 

Employment and Injuries.—Employment and injuries data in the 
mineral industry, excluding petroleum, collected by the Bureau of 
Mines on its annual canvass, are shown on table 2. 

Government Programs. —Hand-cobbed mica and beryllium concen- 
trate (beryl) were purchased by the Federal Government through the 
General Services Administration (GSA) purchase depot at Caster 
Hand-cobbed mica was processed at the station by a contractor for 
GSA, and the recovered strategic sheet mica, as well as the beryllium 
concentrate purchased, was shipped to stockpiles of strategic and 
defense minerals. 


1 Commodity-industry analyst, Bureau of Mines, Denver, Colo. 
*State geologist, South Dakota Geological Survey, Vermillion. S. Dak. 
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TABLE 1.—Mineral production in South Dakota * 


Mineral 


Beryllium concentrate. ......- short tons, gross weight.. 
Clays E ...-.- PER thousand short tons.. 


pu 
p» 


Gypsum.................- ---...tbousand short tons.. 
Mica: e AAA A a eeE. mu tons.. 


unds.. 
Petroleum (crude)........-thousand 42-gallon erre 
Sand and gravel.................- thousand short tons... 
Silver (recoverable content of ores, etc.) 
thousand troy ounces... 
A AA coe uuh us EecHa QU EaE thousand short tons. 
JU, AAA uc dE i eS short tons.. 
Value of items that cannot be disclosed: Cement, cla 
Suentonite) iron ore (1960), lime, lithium min 
um (1960), and values indicated by footnote 4. 


Total South Dakota 1...................—... --.-. |-- ---------- 6, 799 


s 
Ufa METTI LIP LI 


p» 


A 


1 Productm as measured by mine shipments, sales, or marketable production (including consumpten 


b 
: r poao entonite; included with “Value of items that cannot be disclosed.” 
3 Weight not recorded. 
* Figure withheld to avoid disclosing individual company confidential data. 
: eer pl figure. 
evised 
1 Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime. 
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Fieure 1.—Value of gold, dimension and crushed stone, sand and gravel, and 
total value of mineral production in South Dakota, 1935-60. 
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TABLE 2.—Employment and injuries in the mineral industries! in 1960 *? 


Frequency 
rate 

(injuries 
per million 
man-hours) 
4, 317, 543 16.0 
369, 024 56.9 
356, 904 16.8 
1, 259, 835 12.7 
1, 893, 459 5.3 

16, 000 0 
8, 212, 765 15.0 


1 Excludes petroleum industry. 

2 Preliminary figures. 

3 Source: Federal Bureau of Mines data. 
4 Includes beryl. 


The Office of Mineral Exploration (OME) 9 83A. one contract 
for the exploration of a deposit for beryl and columbium-tantalum in 
Custer County. 

The Federal Bureau of Mines continued to investigate the recovery 
of beryllium from low-grade products obtained by beneficiating ma- 
terial from South Dakota pegmatite deposits. The investigations 
were primarily in the field of: solvent extraction after leaching. 


REVIEW BY MINERAL COMMODITIES 
NONMETALS 


. Cement.—Portland and masonry cement shipments from the State- 

owned plant at Rapid City increased 6 percent in quantity and 11 
percent in value over those of 1959. 'The average price of portland 
cement in 1960 was $3.14 & barrel compared with $3.01 in 1959; the 
price of masonry cement increased to $3.89 a barrel from $3.76. 

Clays.—Production of bentonite was 48 percent below that of 1959 
as known mineable deposits in the State approached exhaustion. 
Processing plants obtained crude material in greater amounts from 
deposits in Wyoming. The quantity of miscellaneous clay produced 
in Butte County for the manufacture of building brick, sewer tile, 
and heavy clay products and in Pennington County for the manu- 
facture of cement and lightweight aggregates declined 11 percent 
below that of 1959. 
^ Feldspar.—Feldspar production from 64 mines in Custer County 
and 8 in Pennington County was 48 percent greater than in 1959. 
Except for one operation, all feldspar was sold to International 
Minerals & Chemical Corp. (IMC) for grinding at its plant at Custer. 
The ground product was shipped to consumers throughout the United 
States, Canada, and Mexico for the manufacture of glass, pottery, 
enamel, porcelain, and other uses. 

Gem Stones.—Gem stones and mineral specimens were collected in 
Custer, Fall River, Lawrence, and Pennington Counties. Most were 
sold to tourists as souvenirs. Better quality specimens of agate and 
onyt and gem varieties of beryl and similar gem minerals were 
po ished by processors. 
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Gypsum.—Gypsum for use as a retarder in portland cement was 
mined by the South Dakota State Cement Commission from deposits 
in Pennington County. Production was 16 percent above that of 
1959. 

Lime.—High-calcium limestone for manufacturing quicklime at a 
plant near Pringle was mined from deposits in Custer County. The 
entire output of lime was used within the State for metallurgical 
purposes. 

Lithium.—Spodumene was produced at the Etta mine, and lepidolite 
and amblygonite were produced at The Bob Ingersoll mine, both near 
Keystone, and spodumene was produced at the Hunter-Louise mine 
on the county line between Custer and Pennington Counties. A por- 
tion of the amblygonite produced was shipped to Germany. 

Mica.—Hand-cobbed mica produced from 28 mines in Custer County 
and 8 mines in Pennington County was 20 percent below that of 1553. 
Although the quantity mined in 1960 was less than in 1959, the 

uality and grade of recovered sheet mica was higher; consequently. 
the total value declined only 8 percent. The entire output was sold 
to GSA at Custer, where it was processed by a private contractor for 
the Government. Scrap mica was produced at two mines, one each 
in Custer and Pennington Counties. The quantity mined was 3 
percent greater, and the value was double that of 1959. All scrap 
mica produced was sold to grinders in Illinois and Minnesota. 


TABLE 3.—Production of hand-cobbed mica and yield of sheet mica 


Hand- Total block mica 
cobbed 


Stained quality Good-stained and 
recovered : 


recovered better quelity 
inica recovered 


Year 


Percent 
of oe 


Percent 
Pounds | Pounds | of hind 
cobbed 


o 


p ot E Ga 
SAW A 


coro teow wenn enw ee we Ara 


Sand and Gravel.—The reported production of sand and gravel was 
24 percent below that of 1959. State, county, and municipal govern- 
ments engaged in road construction report production upon com- 
pletion of construction contracts, and a decline in reported production 
does not necessarily indicate a decline in activity. Production was 
reported in 61 of the State’s 67 counties; at 84 commercial operations 
in 85 counties; and at 101 Government-and-contractor operations in 
56 counties. 

Of the total sand and gravel output, 88 percent was used for paving 
and roadbuilding, most of which (66 percent) was po by con- 
tractors for governmental agencies. The quantity of sand and gravel 
that was washed, sized, or otherwise prepared continued to increase; 
of the total produced in 1960, 75 percent was processed. The value 
per ton ranged from $0.439 for unwashed gravel produced by con- 
tractors to $1.012 per ton for washed material produced by commercial 
operators. 
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TABLE 4.—Mica sold or used by producers 


1959 


Hand-cobbed mica, total:1.................. pounds.. 385,712 


VAINC@2 os ccoo reciclada 
Average per pound...................... 

From hand-cobbed mica: 
Pounds IA O A esso wi 


Total 


A ooo a cote 
Average per ton.... ees c lc e lll. lll. 


Total sheet and scrap mica: 
Short (ONS sumisa incas 
WSIUG A A 


1 Sold to the Government through GSA. 


Construction of the National System of Interstate and Defense 
Highways and Federal-aid projects continued at a DES rate. During 
1960 the Bureau of Public Roads changed its method of reporting 
progress, and strictly comparable data for 1959 and 1960 were not 
avallable. A report? of progress on the program showed that be- 
tween July 1, 1956, and the end of 1960, 59.3 miles of the Interstate 
System had been completed to full standards, and 56.5 miles had been 
completed to standards adequate for current traffic. This represented 
a total of 115.8 miles open to traffic. At the end of the year, 93.7 miles 
were under construction, and engineering studies and right-of-way 
acquisition had begun on 185.7 miles. Thetotal designated mileage of 
the System in South Dakota was 677.6 miles, leaving 282.4 miles yet 
to be planned and constructed. Under the Federal-aid (ABC) pro- 
gram, 1,138 miles were completed in 1960, and at the end of the year 
445.5 miles were under construction. 

Production of sand and gravel in excess of 500,000 tons was recorded 
in six counties: Brown (1,092,400), Brookings (658,500), Minnehaha 

613,800), Day (599,400), Clark (574,400), and Lincoln (516,700). 

ading commercial producers included Mannerud Construction Co., 

Hallett Construction Co., See Nel Construction Co., and Concrete 
Materials Co. 

Stone.—Dimension granite was produced at 11 quarries in Grant 
County for architectural and monumental use. Of the total output, 
62 percent was finished at plants at Cold Spring, Delano, Saint Cloud, 
and Sauk Centre, Minn. Crushed limestone, of which 61 percent was 
used in road construction and as a concrete aggregate, was produced 
in four counties. A substantial quantity was mined in Pennington 
County for the manufacture of cement. Other uses of limestone in- 
cluded riprap, railroad ballast, the manufacture of quicklime, and 


2 Bureau of Public Roads, Quarterly Report on the Federal-Ald Highway Program, Dec. 
81, 1960 : Press release BPR 61-£, Feb. 22, 1961. 
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TABLE 5.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


Class of operation and use 


Commercial operations: 
Construction sand: 


Bang =. cra ón 478 $529 572 eno 
Paving... ee neederecsesuncuA A 377 351 212 15 
Railroad ballast...............------.-2..-..--- 45 24 Q) ®© 
E A E E E AE 2 11 9 13 
Olor aas a ms 20 8 71 78 
mor Tue 1 5 4 18 
oldin A TA 
Oil (hydratrac) gaa trsuneise A codebase A PS 3 a 
Total sands... -0-0 --- -0-22-0000 mennun 943 928 sn 1,01] 
Construction gravel: 
AAA tac wcen sd A 204 292 06 125 
Paving MOREM MMC REUS E 4,010 2, 678 1, 581 947 
Railroad ballast...............................- 52 84 176 13 
A A A A 46 16 12 
(NOR A IN dE EE (3) (2 123 94 
Miscellaneous gravel........................-.....- 36 1 418 7 
Total gT8 V6]... 2a ooese uiu seaBoececo oder oa EE 4, 438 3, 021 2, 428 1.516 
Total sand and gravel.............-......-----.-- 5, 381 3, 949 3, 209 2,5 
ES operations: 
Bullding muc A A A AR AAA 2 1 
GN AA A IA 445 300 820 33 
Total $0N AAA 445 800 522 344 
ravel: 
¡A 309 349 132 18 
E Ss ose educi dabo UNSMaESeeQaE E EE 11, 550 6, 460 9, 595 6, 330 
Total gravel........................... c.l... 11, 919 6, 809 9, 727 6, 438 
== _——_—— e.  _ === 
Total sand and gravel........................ 12, 394 7, 109 10, 249 6, 532 
All operations: 
SANG ssc les A A TA 1, 388 1, 228 1, 393 1. 355 
A A A A E sss catuwre isda west Shee 16, 387 9, 830 12,155 8, 004 
Grand totals ains couse cence ccuccec ele 17, 775 11,058 13, 548 9, 359 


1 Figure withheld to avoid disclosing individual company confidential data; included with “Other,” 
2 Less than 1,000 short tons 


sugar refining. Crushed sandstone from quarries in Hanson and 
Minnehaha Counties was used for road construction, as a refractory 
stone, in foundries, for filters, for railroad ballast, and in the manu- 
facture of ferrosilicon. Crushed miscellaneous stone, used entirely 
for road construction, was produced by commercial operators in 2 
counties and by contractors in 47 counties. Total stone production 
in 1960 was 16 percent greater than in 1959. 


METALS 


Beryllium.—Beryllium concentrate (beryl) production from 71 
mines in Custer and Pennington Counties was 7 percent above that 
of 1959. The greater portion (71 percent) was from Pennington 
County. The major output was sold to the GSA purchase depot 
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at Custer for the national stockpile and the remainder to Gladys 
Wells of Custer for resale to consumers. Production from individual 
mines ranged from a few pounds to 35 tons. 

Copper.—Copper ore was shipped from a dump at the Maloney Blue 
Lead mine in Pennington County. The ore also contained an ounce 
of gold and a small quantity of silver. This was the first recorded 
production of copper in the State since 1944 when copper was re- 
covered from a lead concentrate produced from claims operated by 
the Belle Eldridge Gold Mines, Inc., in Lawrence County. 

Gold and Silver.—Production of gold and silver declined 4 and 13 
percent, respectively, below that of 1959. Virtually all production 
was from the Homestake mine at Lead in Lawrence County. Al- 
though more ore was mined and milled than in 1959, the grade was 
slightly lower. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc, in terms of 
recoverable metals * 


Mines Material Gold 
producing sold or (lode and placer) 
treated ? 


Total 
Year value 
(thou- 
sands) 
1951-55 (average) ...... ; : 3 $17, 963 
1950s cese caecis A 20, 021 
A na s GE 19, 885 20, 007 
1058 2c oo A 1, 824 * A 153 38 20, 117 
1050. A da wess A 7 20, 22 ; 
AA dde J 3 98 419, 515 
1876-1960..............-.] ----.--.[--...-.- , 250, 770, 379 A 6 779, 101 


1 Includes recoverable meta! content of gravel washed (placer operations), ore milled, old tailings or slimes 
retreated, and ore or old tailings shipped directly to smelters during the calendar year indicated. 

3 Does not include gravel washed. 

3 Includes 14 short tons of lead valued at $3,956. 

* Includes 1 ton of copper valued at $642. 

3 Data not available. 

* Includes 107 short tons of copper valued at $37,108, 407 tons of lead valued at $71,752, and 265 tons of zine 
valued at $56,406. 


Iron Ore.—Iron ore was mined from the Iron Hill mine in Penning- 
ton County for use as an additive in the manufacture of cement. 

Uranium.—Production of uranium ore was 10 percent below that 
of 1959; however, the number of operations increased from 36 to 
48. The greatest production continued to be from Fall River County; 
Custer County ranked second. A small quantity of uranium ore 
was mined from the Fort Union formation in Harding County. 
The entire output was processed at the Edgemont plant operated 
by Mines Development, Inc. The average grade of the ore mined 
was 0.19 percent (3.8 pounds per ton) uranium oxide. 

Vanadium.—During 1960 a vanadium-recovery circuit was added to 
the Edgemont uranium mill. The quantity of contained vanadium 
in the uranium ores from South Dakota and Wyoming was relatively 
small but was sufficient to warrant recovery. e unit began operat- 
ing in November. 


932 MINERALS YEARBOOK, 1960 
MINERAL FUELS 


Coal (Lignite). —Production of coal (lignite) was 9 percent below 
that of 1959. The entire output came from the Dewey County Coal 
Co. operation of a strip mine on the Hellcreek seam. Other mines, 

roducing less than 1,000 tons during the year, were operated in 
ewey, Corson, and Perkins Counties. 

Petroleum.—Petroleum production was 281,000 ue an increas 
of 86 percent over 1959 all from the Buffalo fleld in Hardin County. 
The State geologist reported that 19 wells in the Harding field were 
producing at the close of the year. Thirteen wells, eight exploratory 
and five development, were completed during the year; three were 


producers. 
REVIEW BY COUNTIES 


Butte.—A merican Colloid Co. produced bentonite and operated it: 
processing plant at Belle Fourche. The processed product was used 
in rotary drilling mud, in foundries and steel plants, for filters, and 
in other miscellaneous products. Eastern Clay Products Depart- 
ment, International Minerals & Chemical Corp. (IMC), operated 
& bentonite mill at Belle Fourche and processed crude material from 
deposits in Wyoming. Miscellaneous clay for the manufacture of 
building brick, draintile, and other clay products was produced by 
Black Hills Clay Products Co. 

Crushed stone and sand and gravel for road construction and repairs 
were produced by contractors for the State department of highways 
and the Butte County Highway Department. The county ranked 
fifth in the value of mineral production. 

Custer.—Beryllium concentrate (beryl), feldspar, and hand-cobbed 
and scrap mica from numerous pegmatite deposits represented 67 
percent of the value of all minerals produced in the county. Beryl 
was recovered from 41 mines, feldspar from 64, and mica from 29. 
Major producers of beryl were Double R Mines at the Smith Dike. 
Bland Mining & Milling Co. at 5 mines, and J. D. Long at 12 mines 

IMC was the leading producer of feldspar and operated the Sham- 
rock and White Elephant mines. Abingdon Potteries, Inc., produced 
feldspar at its mines and SPR the crude material to its grinding 

lant at Abingdon, Ill. All other feldspar produced was sold to 
IMC for grinding at its plant at Custer. Scrap mica was produced at 
the Old Mike mine. Hand-cobbed mica was sold to the GSA purchase 
depot at Custer. Major producers included York Minerals, at six 
mines; Merical Exploration Co., at the Red Fawn; Homestead Mining 
Co., at the GC Dike; and Marvin Kenoyer, at the Lillian Fraction. 

High-calcium limestone was mined for manufacturing quicklime at 
a plant near Pringle. Crushed stone and sand and gravel were pro- 
duced by contractors for the State department of highways for road 
construction. Gem stones and mineral specimens were produced and 
collected by Allen’s Minerals and Mining, Scott’s Rose Quartz Co., 
and others for sale to tourists as souvenirs. Uranium ore was produced 
at the Lucky Bud Nos. 1 and 2 mines by Bettenhausen & Wheeler, 
Susquehanna Western, Inc., and Triangle Enterprises, Inc., and 
processed at the uranium mill at Edgemont. 
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TABLE 7.—Value of mineral production in South Dakota, by counties 


Nm 
— 
— 


Minerals produced in 1960 in order of value 


Sand and gravel, stone. 

Sand and gravel. 

Sand and gravel, stone. 
Do; 


Do. 
Clays, sand and gravel, stone. 
d and gravel. 


Do. 
Do. 
Sand and gravel, stone. 


O. 

Feldspar, mica (sheet), uraniutn ore, lime, 
beryllium concentrate, sand and gravel, 
stone, gem stones, mica (scrap). 

Sand and gravel, stone. 

mu gravel. 


rey, sand and pun stone. 
and a gravel. 


Mcd ore, sand and gravel, stone, gem 
stones. 
Sand and gravel. 
Stone, sand and gravel, 
Pang. and gravel, stone. 
0. 


Do. 

Do. 
Stone, sand and gravel. 
Petroleum, sand and pea uranium ore. 
Stone, sand and grave 
Sand and gravel. 
Stone. 
Sand and gravel, stone. 
Sand and gravel. 
Stone. 
da and gravel, stone. 

0 


o silver, stone, sand and gravel, gem 
stones. 
"NIS and gravel, stone. 


Do. 


Do. 
Sand and gravel, 
Sand and gravel, stone. 
Do. 
Do. 
Stone, sand and gravel. 
Sand and gravel, stone. 
Cement, stone, sand and gravel, clays, 
gypeum, beryllium concentrate, iron ore, 
par, mica (scrap), mica (sheet), gem 
stones, copper, gold, silver. 
Sa and gravel, stone. 
0. 


Do, 


Stone. 
RN and gravel, stone. 


Sand and grave]. 

Stone. 

Sand and gravel, stone. 
Do, 


Do, 
Do. 


Sand and gravel. 
Sand and gravel, stone, 


thheld to avoid disclosing individual company confidential data; included with “‘Undistrib- 


County 1959 
LLE AB Re Oe LOTT $52, 400 
(Ee a See pepe ce ge 260, 919 
Tib. os idu lamed ae cds 42, 600 
A ERA re cnin 145, 200 
PU AA RIOS 400 
y AE ARES SAA. 783, 348 
A da 37, 472 
TU A T as 49, 
RT OF BO re 2, 359, 203 
OY ERR a Srna 39, 319 
ge RS So eo 184, 236 
2, aE As See 299, 806 
Qoo AA E LAA RACE MEC 50, 027 
E RP 404, 795 
O IAS AA DERE REN 179, 200 
A, ITA 702, 902 
o ARA IA 129, 584 
a o a PS WI 280, 946 
EM ERAS SAI 45, 685 
DGD A sate 87, 712 
00.77 EN RA, 124, 700 
MI MRE TEENS 38, 600 
E AAA 572, 042 
b y N RAI 175, 844 
ADA EA A 3, 077, 006 
(Dll o. ESE ESE FREE IE LAC 121, 905 
NAAA a 70, 536 
IA A Ss cR 45, 400 
ML acs PERPETUI eT 28, 197 
10000 ERES IIA 377, 
A A QUA, (1) 
blo, RAR IIA 481, 400 
ICO adi iaa orn dei 55, 950 
AE PA E ES A 209, 800 
TI cd ide poda 61,818 
Vio ooo A EI A 107, 200 
L0 RRA A PA Je 
Bingsuft ARI dade on 131, 714 
c0 Wet oe a os E OCC US 58A, 075 
b s ARE A 20, 477, 494 
OST AA VN veta PA A 179, 118 
E ARABIA BARDO DA mw 153, 800 
0005 Plo deer XE a ACA 146, 000 
A TENER DE Ie 10, 800 
DE GP Do ricos rá 146, 000 
(o Ws C8 sae E ULCUS 76, 500 
pi O reple ^ 20, 000 
A M t nte 76, 400 
MinnebeBa euo oor 3o» d- 1, 816, 926 
, PASES PARCO «t, 113, 500 
ta | E IU A 10, 531, 492 
o ca ed EN 92, 500 
a AI A nd 119, 844 
t0 E A A 256, 520 
SS aR TA APRES AS. 6, 884 
O AA 49, 500 
A SALER Te d 135, 806 
A AREAS 334, 800 
AA IIA 35, 800 
(uU o NU EAT LEA ES 27, 203 
y EIA EAS 4,324 
pacos Abc n. a BP AAA S 28, 700 
MAS RO 262, 083 
LO A AAA 159, 621 
Wasbhabaugh.................... 150 
sI E ax 128, 800 
EDS AAA AA an ee A 6, 900 
Undistributed 4................. 5 1, 215, 280 
: Figure of petroleum 1s preliminary. 
TE ans d 


3 Excludes vanadium. 


4 Includes production of lithium minerals, vanadium (1960), some sand and gravel and gem stones that 
cannot be assigned to specific counties and values indicated by footnote 2. 


5 Revised 


figure. 
6 Total adjusted to eliminate duplicating value of raw materials used in mankiseeating cement and 


lime. 
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The Office of Mineral Exploration e) approved a contre 
with Lithium Corp. of America, Inc., for exploration of the Blac 
Diamond pegmatite deposit for beryl and columbite-tantalite tr 
drilling. Total amount of the contract was $26,640, with Gover 
ment participation limited to 50 percent. 

Fall River.—Three-fourths of all uranium ore produced in the State 
came from 43 operations in Fall River County. Major producer: 
included Walter L. McKenna, at five operations; Black Hills Uranius 
Co., at nine; and Chord Uranium Co., at seven. The entire produ 
tion was processed at the Mines Development, Inc., mill at Edgemont 
Improvements were made at the mill, and a circuit was added to 
recover vanadium oxide contained in uranium ores from South Dakot 
and Wyoming. Seventy-five percent of the ore processed at the mil 
was from Wyoming deposits. 

Crushed stone and sand and gravel were produced for road cor 
struction by contractors for the State department of highways 
Building and paving sand and gravel was produced at five locations 
Leading producers were Oral Sand Co., Rounds Construction Co., and 
Flyte Rock Products Co. 

Grant.—Mahogany-brown and deep-red ites of Grant County 
were produced at 11 quarries near Milbank and Big Stone City by 
T companies. One-half of the stone quarried was finished at plants in 
Minnesota. Thecolor and texture of the granite makes it particularly 
desirable for building facings, interior decoration, and monuments; 
the finished stone was widely marketed. 

Harding.—Petroleum production, entirely from wells in the Buf- 
falo field in Harding County, was 86 percent greater than in 1959. At 
yearend 19 wells from the Red River formation were producing. 
According to data from the State geologist, 13 wells (8 exploratory, 
5 development) were completed during the year; 3 were producing. 
Drilling totaled 87,878 feet. Sand an ids was produced by con- 
tractors for the State department of highways for road construction. 
Uranium ore was produced at the Lonesome Pete claims and shipped 
to the processing plant at Edgemont. 

Lawrence.—Homestake Mining Co. operated the Homestake mine 
and 4,800-ton-per-day amalgamation-cyanidation plant at Lead and 
continued to be the Nation's leading gold producer. The NS of 
ore mined and milled was nearly 1.77 million tons, the highest 
in 83 years of operation. However, the recoverable value of gold and 
silver in the ore was only $11.02 a ton, a decrease of $0.50 from 1950, 
and the total value of bullion recovered was 4 percent below that of 
the previous year. The percentage recovery was 97.21 percent, the 
same as in 1959. Productivity increased From 3.41 tons per man 
shift in 1959 to 3.58 tons in 1960. No new blocks were added to the 
ore reserve; however, 92 percent of the ore mined in 1960 was offset 
by production from specific blocks in excess of the amounts previously 
estimated, and further development above the 5,000 level removed the 
discount formerly applied to reserves that had not been sufficiently 
delineated. Development between the 5,000 and 6,200 levels con- 

tinued. Theore-bearing structures revealed, although smaller and less 
continuous, were comparable in grade and mineralogy to the ore bodies 
above the 5,000 level. Reserves below the 5,000 level were not to be 
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estimated until continuity between widely spaced exposures and more 
definite data concerning the grade were determined, according to the 
company. On the basis of available information, it appeared that a 
reserve of at least 2.5 million tons below the 5,000 level eventually 
would be established. The Proa was continued to provide ade- 
quate ventilation and to contro mis rock temperatures below the 
4,800 level. Stripping of the Oro Hondo shaft began and was ex- 
peo to be completed by mid-1961. This would complete the venti- 

ation program and permit extensive development of the P block at 
& greater rate. Plans were developed to mine ore in the deep block 
concurrently with the ore above the 5,000 level. A program to mine 
and mill 800 tons per cay from the deep levels was begun. It would 
require skip hoisting below the 4,850 level, the addition of another 
grinding unit, and other minor changes in the mill. This program 
was to increase daily milling capacity to 5,600 tons. 


TABLE 8.—Homestake mine ore milled, receipts, and dividends * 


Receipts for bullion product 
Ore milled | . | | Dividends 
Year (tho 

short tons) 
1 ONG AE E e uncoiu D cie ec 1, 628 
AE E E E 1, 660 
NODS EA A TL C 1,725 
1959 A EN A A 1, 746 
1900. . lu A NE QUE LE 1,767 


3 From 1876 to 1960, inclusive, this mine yfelded bullion and concentrates that brought a net return of 
01 $698.0 million and paid $210.9 million in dividends. 


Cole Construction Co. produced crushed limestone for road con- 
struction and railroad ballast, and for use in sugar refining. Crushed. 
miscellaneous stone and sand and gravel were produced for road con- 
struction by contractors for the State department of highways, and 
the Lawrence County Highway Department produced sand and gravel 
for road repairs. 

Pennington.—The county ranked second in the value of mineral pro- 
duction, and its mines, quarries, and mills produced a variety of 
minerals and mineral products. Beryllium concentrate (beryl) was 
produced at 30 mines. Major production was from the Peerless lode 
operated by Thomas M. Edson, Peerless Minerals, Inc., and Bland 
Mining & Milling Co.; the Hugo lode operated by Walter Hough; the 
Sackett Fraction lode operated by C. L. Myler: the White Cap 
operated by McCarty-Pullen Mines, Bland Mining & Milling Co., 

orthwest Defense Minerals, and C. O. Patterson; and the Ingersoll 
operated by Bland Mining & Milling Co. Northwest Defense Min- 
erals installed new equipment in the Holy Terror mill at Keystone 
pco lagar operated as a cyanide mill for gold and silver ores and 

or the recovery of spodumene concentrate) for the recovery of beryl 
concentrate. Crudo ore was to come from the dump at the White Cap 
permatite mine. The daily capacity of the mill was to be 100 tons, 
and the beryl was to be recovered by a flotation process developed at 
the Federal Bureau of Mines Research Laboratory at Rapid City. 
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Trial runs were made, but no production was reported. Hand- 
cobbed mica was recovered at eight mines and sold to GSA at Custer 
for processing. Principal producers were McCarty-Pullen Mines at 
the ite Cap and R. W. Meiners at the Cobb. Scrap mica was 
produced at the Peerless lode by Thomas M. Edson. Crude feldspsr 
was produced at eight mines and sold to IMC for grinding at its 
plant at Custer. Principal producers were Walter Hough at the 
Hugo and High Climb mines, McCarty-Pullen Mines at the White 
Cap, and Alfred V. Hazeltine at the Hesnard lode. The Etta mine 
near Keystone, operated by Maywood Chemical Co., was closed early 
in the year after bein operated almost continuously since 1898. Un- 
confirmed reports indicated the mine had been sold to Clifford and 
Corde, operators of pegmatite mines in Custer and Pennington 
Counties. A shipment of copper ore was made from dump material 
at the Maloney Blue Lead mine. This was the first recorded produc- 
tion of copper in South Dakota since 1944. 

Shipments of portland and masonry cements from the State-owned 
cement plant at Rapid City operated by the South Dakota State 
Cement Commission were 6 percent above those of 1959. The Com- 
mission produced the limestone, shale, gypsum, and sand used by tie 
plant at deposits near Rapid City. fron ore, also used at the plant 
as an additive, was produced by a contractor at the Iron Hill mine 
near Nemo. Bentonite clay was obtained from a bentonite processing 
mill at Belle Fourche. ment clinker was used as a base in the 
manufacture of masonry cement. Shipments were made to con- 
sumers in South Dakota, North Dakota, Wyoming, Montana, 
Nebraska, Minnesota, Iowa, and Colorado. Miscellaneous clay, in 
addition to that used for cement, was produced from deposits near 
Rapid City for the manufacture of lightweight aggregate. Gem 
stones and mineral specimens were produced and collected by Scott's 
Rose Quartz Co., Allen’s Minerals and Mining, and individuals. 
largely for sale to tourists as souvenirs. The better qualities of agate 
and gem varieties of beryl and similar minerals were polished. 

Sand and gravel and crushed miscellaneous stone were produced by 
contractors for the State department of highways and for the Pen- 
nington County Highway aa for road construction and 
repairs. Building and paving sand and gravel was produced by four 
operators. Molding sand and oil sand dain) was produced by 
the Black Hills Silica Sand Corp. Crushed limestone for riprap, 
road construction, concrete aggregate, and railroad ballast was pro- 
duced by Hills Materials Co., L, G. Everist, Inc., Pete Lien & Sons, 
and The South Dakota Cement Plant. A general improvement pro- 
gram extending for 7 years was completed at the quarry and prepara- 
tion plant of Pete Lien € Sons. The progrem consisted of a modern 
crushing, screening, and preparation plant in addition to replacement 
of the quarry equipment. The plant produced a complete range of 
sized- and blended-rock products for concrete aggregate, ready- 
mixed concrete, and base courses for highways and military construc- 
tion. Because the production rate of 250 tons per hour was below 
design capacity, d shipments could be made at the rate of 500 tons 
per aou plans were made to increase capacity of the plant to 500 tons 
per hour. 
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ECORD production of crushed limestone, zinc, phosphate rock, 
R copper, sand and gravel, and scrap mica highlighted the mineral 
industry of Tennessee in 1960. "Tennessee led the Nation in 
production of ball clay, pyrite, and zinc; ranked second in output of 
hosphate rock and dimension marble; and third in the production of 
uller's earth. The total value of mineral production increased 2 per- 
cent over 1959, the previous record year. 


TABLE 1.—Mineral production in Tennessee! 


Mineral 
Quantity Value 
(thousands) 
Cement: 
Masonry.............. thousand 376-pound barrels.. 720 $2, 606 
Portland osaa riete aeaaea iena eadi do.... 7,817 24, 688 
¿DU AA E caused thousand short tons.. 1,270 4, 537 
2 E HAMO OUS SPD A do.... 5, 930 21,154 
Copper (recoverable content of ores, etc.)...short tons.. 12, 723 8, 168 
CO ccce ue xebnctemi dE (3) 1 
Gold (recoverable content of ores, etc.)....troy ounces.. 123 4 
DEKONO a gross weight, long tons.. (9 (4 
Manganese ore (35 percent or more Mn) 
short tons, gross welght.. 283 15 
Manganiferous ore (less than 35 percent M n) 
short tons, gruss welght.. (4) (9 
Natural gas....-...-.....-.---..---- million cubic feet. . 63 1 
Petroleum (crude).......... thousand 42-gallon barrels.. 46 (0 
Phosphate rock................... thousand long tons.. 1, 939 15, 424 
Sand and grnvel.................. thousand short tons.. 6, 203 i 
Silver (recoverable content of ores, etc.)...troy ounces... 84, 560 
BIO. sessione serenate se odai thousand short tons.. 20, 074 29, 942 
Zinc (recoverable content of ores, etc.)......short tons.. 91, 394 23, 580 
Value of items that cannot be disclosed: Barite, lime, 
Scrap mica, pyrite, and values indicated by footnote4.|............] 7,392 |..........-. 7,570 
Total Tennessee A PA 140, 738 |...........- 143, 439 


"Production as measured by mine shipments, sales, or marketable production (including consumption 
by Pi 
2 Weizht not recorded. 
3 Less than $1,000. 
4 Figure withheld to avoid disclosing individual company confidential data, 
t Preliminary figure. 
6 Total adjusted to eliminate duplicating the value of clays and stone, 


a Chief, Knoxville Field Office, Knoxville, Tenn. 
m dps geologist, Division of Geology, Department of Conservation and Commerce, Nash- 
ville, Tenn. 
3 Statistical assistant, Bureau of Mines, Knoxville, Tenn. 
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Leading industries were copper and zinc mining, stone quarrying, 
cement manufacturing, coal mining, and phosphate rock mining a 
processing, which together furnished 88 po of the total value of 
production. Leading companies were Tennessee Copper Co. ( old 
silver, copper, pyrite, and zinc), American Zinc Co. of Tennessee 
and limestone), New Jersey Zinc Co. (zinc and limestone) Volunteer 
Portland Cement Co. (cement, limestone, and clay), and Penn-Dixie 
Cement Corp. (cement, limestone, and clay). 


MILLION DOLLARS 
180 — =p. — 


la x Ho a 


1934 1938 1940 a6 A Ld 1936 Lidl 


paves 1.—Value of mineral Torde in nae 1982-60. 


Employment and Injuries.—Total employment in the mineral indus- 
tries decreased 2 percent below 1959. j Emplo ent decreased in all 
industries except metal mining, which incre 4 percent. 

Inj un experience was about the same. Lower uency rates wert 
recorded by nonmetal mines. There were 14 fatalities, compared with 
25 in 1959 nd 23 in 1958. There were no major disasters during the 

ear. 

The following were leading causes of injuries in the mineral in- 
dustries: Handling materials, haulage, machinery, hand tools, = 
falls of persons. Uni of ae were: Falls of roof (8), falls 
of face (4), explosives (1), and drowning g (1). 

Tennessee Coal & Iron Division, United States Steel Corp., won the 
National Safety Competition award for underground metal mines at 
the Jefferson City mine. Tennessee Copper Co. placed second and 
fourth in the same contest at the Boyd and. alloway mines. 
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Trends and Developments.—Continued ansion of the East Ten- 
nessee zinc district was the outstanding development of the year. 
American Zinc Co. of Tennessee announced a contract with Tri-State 


TABLE 2.—Employment and injuries in the mineral industries 


is E 
tH 


1959: 


rries and milis....... 7, 139, 31 
] mines !............. 5. 250. 41 
Coke ovens and smelters. 17, 683, 4 
Metal mines and milis... 3, 001, 26 
Nonmetal mines and - 
A 2, 693, 28 
Sand and gravel mines... 1, 556, 15 
Total. i oiii i vc 325. 18 
So 
1000: 3 
uarries and milis....... 7, 099, 84 
] mines !............. 5,112. 47 
Coke ovens and smelters. 3, 605, 2 
Metal mines and milis... 3, 107, 21 
Nonmetal mines and 
milis. ...........--....- 2, 510. 12 
Band and gravel mines. .. 1, 372, 20 
pros AA 22, 898, 21 
3 Excludes officeworkers. 
$ Preliminary figures. 
TABLE 3.—Injuries in the mineral industries, by causes! 
Coke 
Cause mines mines pen and| "Total 
1959: 
Handling materials. ........|.......... 06 
Haulage....................|.-- uan 82 
Machinery................ |]. --...-..- 81 
Hand tools.................].....----- 26 
Falls of persons... .........|.........- 88 
eaa O i 
alling objects. ............].........- 
Falls of face................|.....--.-- 10 
o es |- 000222... 9 
Electricity.................]- -........ 6 
Explosives..........-..----|--.-..---. 4 
Miscellaneous..............|-......... 44 
Undetermined ............. 221 
Tolal. iioi da 682 
ILLAE 
1960: $ 
Handling materials......... 195 
Haulage.................-.- 88 
Machinery................- 75 
Hand tools...........-....- 55 
Falls of persons............ 50 
Falls of roof...............- 39 
Falling objects. ............ 21 
EY o... 16 
Electricity................. 3 
Explosives. ...............- 3 
Miscellaneous.............- 86 
TOM. AA 631 
1 Includes office workers. 39 fatalities, 
3 2 fatalities, * Preliminary figures, 
3 1 fatality. ? 7 fatalities, 


4 6 fatalities. 
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Zinc, Inc. (wholly owned subsidiary of the Consolidated Gold Fields 
of South Africa Ltd., London, England), whereby American Zin: 
agreed for Tri-State to take over the development and operation of 
an area near New Market, Tenn., where American had discovered a 
substantial tonnage of high-grade zinc ore. Tri-State will start sink- 
ing shafts at an early date. Before the end of 1961 they expect to 
finish constructing a concentrating mill with a daily capacity of 3,60 
tons. American Zinc will ship part of the ore mined from its Jeter- 
son County mines to this mill until Tri-State has completed enough 
underground development to supply the new mill capacity. 

The Tennessee Valley Authority (TVA) began constructing the 
new $34-million Melton Hill Dam in Loudon County. The dam. 
32d in the TVA system, was expected to be finished by June 1965. 
and will furnish navigation upstream to Clinton. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Barite.—Five operators mined crude barite from six mines in four 
counties for oil-wel] drilling muds, chemicals, and other uses. Tis 
leading producer was Baroid Division of National Lead Co. Produc- 
tion increased 42 percent but was 85 percent below 1941, the record 
year. 

Cement.—Four companies produced masonry cement at five plants in 
five counties; the leading producer was Marquette Cement Manu- 
facturing Co. Shipments decreased 6 percent and were 8 percent 
below 1955, the record year. Consumption in Tennessee was 58 per- 
cent, and shipments were made to North Carolina (20 percent). 
Georgia (8 percent), South Carolina (7 percent), Alabama (2 per- 
cent), Kentucky (2 percent), and other States (3 pee ^ 

Four companies produced portland cement at six plants in six 
counties. The leading producer was Volunteer Portland Cement Co. 
Shipments decreased 10 percent below the record of 1959. Raw mate- 
rials used in cement included cement rock and limestone (86 percent), 
clay and shale (8 percent), gypsum (3 percent), and other (3 per- 
cent). Consumption in Tennessee was 44 percent, and shipments 
were made to North Carolina (28 percent), Georgia (17 percent), 
South Carolina (3 percent), Virginia (3 percent), and other States 
(5 percent). 

the end uses of portland cement were as follows: Ready-mixed 
concrete (56 percent), concrete products (19 percent), highway con- 
tractors (11 En building material] dealers (10 percent), and 
other (4 percent). 

Marquette Cement Manufacturing Co. started a $5-million mod- 
ernization program at the Nashville plant. The remodeling job was 
scheduled for completion by the end of 1961. 

Clays.—Five companies mined ball clay at six mines in Henry and 
Weakley Counties. Leading producers were H. C. Spinks Clay Co. 
Inc., and United Clay Mines Corp. Production decreased 7 percent 
d the 1959 record. Tennessee led the Nation in producing ball 
clay. 
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In ah County, Southern Clay Co. Inc., and Tennessee Absorb- 
ent Clay Co. mined fuller’s earth for absorbent uses. Production 
declined 29 percent and was 56 percent below the record of 1956. 
Among the States, Tennessee ranked third in producing fuller’s earth. 


TABLE 4.—Ball clay sold or used by producers, by uses 


1959 1960 
Use 

White Plo. A eeeeee cee 207, 132 | $2, 833, 601 
loor and wall tile...........- 775, 395 

Heavy clay products.......... 3, 456 
Mo ne has Rm 1 2, 376 
Othiri AA oiocsesoenc ue ne E 86, 184 517, 807 
Tollos cc daa 303, 188 | 4, 163, 739 


1 Figure withheld to avoid disclosing individual company confidential data; included with “Other.” 
3 Includes enamcling, firebrick and block, glass refractories, saggers, pins, stilts, and wads, exports, other 
uses, and uses indicated by footnote 1. 


Thirteen companies mined miscellaneous clay at 15 mines in 10 
counties for floor and wall tile, heavy clay products, lightweight 
aggregate, and cement. Leading counties were Knox and Davidson; 
leading producers were General Shale Products Corp. and W. G. 
Bush bo. Inc. Production increased 19 percent but was 7 percent 
below the record of 1956. 

Feldspar.—The Feldspar Corp. ground crude feldspar from North 
Carolina at its Erwin plant. 

Gem Stones.—In Hawkins County, Willard Pratt collected barite 
specimens for sale as souvenirs. 

Lime.—Standard Lime € Cement Co., Williams Lime Mfg. Co., and 
Victor Chemical Works produced quicklime and hydrated lime at 
Knoxville and Nashville for building, chemical, and industrial uses. 
Production decreased 11 percent. Consumption in Tennessee was 85 

ercent, and shipments were made to North Carolina (36 eet 
entucky (15 percent), New York (4 percent), Georgia (3 percent), 
and other States (7 percent). 

Mica.—International Minerals & Chemica] Corp. recovered scra 
mica from silt deposits in Davy Crockett Lake. Production increase 
16 percent over 1959, the previous record year. Among the States, 
Tennessee ranked sixth in producing mica. 

Perlite.— Tennessee Products & Chemical Corp. expanded crude per- 
lite from Western States at the Nashville plant. 

Phosphate Rock.—Nine companies mined and processed phosphate 
rock in Maury, Williamson, Giles, Davidson, and Hickman Counties. 
Leading producers were Monsanto Chemical Co. and Victor Chemical 
Works. Marketable production increased 10 percent, and was 2 per- 
cent above the record of 1958. "Tennessee ranked third in the Nation 
in production of phosphate rock. " 

ooker Chemical Corp. broke ground for a $6.4 million expansion 
of its Columbia, Tenn., phosphates plant. Addition of a third fur- 
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nace to reduce phosphate rock will increase Hooker’s phosphorus 
capacity to 65,000 tons per year. Victor Chemical Works announced 
that it would construct a new kiln for producing nodulized pue 

enn, 


ds to augment the two present kilns at its Mount Pleasant, 
piant. 


TABLE 5.—Phosphate rock sold or used by producers, by uses 


Use 


Elemental phosphorus...........- 
Ordinary superphosphate !........ 
Direct application to the soil 
Other 3 


sd 


1 Includes rock for phosphorite acid (wet process). 
2 Includes fertilizer filler, pig-iron blast furnace, and other uses. 


Pyrite.—Tennessee Copper Co. recovered pyrite concentrate from 
sulfide ore mined in Polk County. Production was about the same as 
in 1957, the record year. Tennessee led the Nation in output of pyrite. 

Sand and Gravel.—Thirty-eight companies mined sand and gravel 
at 45 mines in 28 counties. Leading counties were Shelby, Benton, 
and Davidson. Leading producers were Sangravl, Inc., Cumberland 
River Sand $ Gravel Co., and Memphis Stone & Gravel Co., Inc. 
Production increased 1 percent over the 1959 record; 93 percent was 
washed. Of the total output, 70 percent was hauled by truck, 18 per- 
cent, by rail, and 12 percent, by water. 

Construction began near Kingsport for a modern plate-glass plant. 
The $40 million facility for American-Saint Gobain Corp. will com- 
bine the ancient art of plate-glass manufacturing with the latest tech- 
nological developments in electronic production and ey controls. 
The company was a major producer of flat glass products. Comple- 
tion of the plant, which will cover almost 23 acres, was scheduled for 
1962. 

Stone.—Blue Ridge Stone Co. crushed 20,000 tons of granite in 
Carter County for concrete and roads. Seventy-six operators crushed 
limestone at 100 quarries in 55 counties. Leading counties were David- 
son, Knox, and Hamilton. Leading producers were Lambert Bros. 
Division of Vulcan Materials Co. (Blount, Claiborne, Davidson, 
Hawkins, Humphreys, Knox, Roane, Sevier, Sullivan, and William- 
son Counties), and Chattanooga Rock Products Division of Vulcan 
Materials Co. (Hamilton and "Marion Counties). Production was 7 
percent more than the 1959 record. Of the total production, 92 per- 
cent was hauled by truck and 8 percent, by rail. 

John J. Craig Co., Appalachian Marble Co., and Knoxville Crushed 
Stone Co. crushed marble for terrazzo and other uses. Production 
decreased 9 percent and was 55 percent below the record of 1948. John 
J. Craig Co. (Hamil, Marmor, Crisp, and Lee quarries), Tennessee 
Marble Co. (Endsley, Eagle, and Luttrell No. 3 quarries), Gray Knox 
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Marble Co. (French Pink, Brown, and Gray Knox quarries), and Ap- 
pa arnan Marble Co. (Bond and Appalachian quarries) quarried 
imension marble in Blount, Knox, and Union Counties. Production 


TABLE 6.—Sand and gravel sold or used by producers, by counties 


1969 1960 
County 
= = 
o A II o e CdO MED DOE HERES 794, 403 | $1, 284, 016 és $1, 132, 962 
um an A a aa o 55, 000 68, 940 000 , 000 
ge gc re RE 6) 6) Bi 
Fayette. ..............-.......02<- RR IE PM 200 56, 76, 171 68, 000 
E A ERAN CS AA, 52, 801 88, 900 54, 964 87, 423 
1 A aS ae A eS GG e ae FE a Gne WR ee ee Vno AE drill 67, 500 56, 025 290, 250 190, 000 
A II A E eda Ed ips 85, 477 53, 798 26. 980 82, 418 
Hamilton....... A MUS O MP E ” (2) 230, 063 436, 487 
WOT A A O OS 8, 870 14, 660 21, 890 16, 490 
Hay W006 AN AA 86, 780 65, 000 89, 047 80,142 
cn A AR A E eas ee i 1 1 
HN DDO NARA 1 1 1 
Know. 2 ERAN RICA 1 1 1 ) 
Leuderdale..........-..-- ccc c ere ce ce ee e eee ee anna 53, 442 44, 350 83, 754 75,379 
A AI PE dad Ee aM MEC adm as 20, 103 26,170 5,0649 7, 081 
McNairy AI A basse eua aM E de (1) (1) (1) (1) 
MOnIOB A O AI 9,740 11, 883 12, 599 18, 888 
ObBÍION IN eda esc A 124, 900 103, 600 102, 200 92, 000 
A A adds sEHS ea 60, 700 63, 700 0 (1) 
la APA AA A AA 1,734,113 | 1,716,982 | 1,711,898 1, 502, 531 
A EAS A A bzi (1) (1) (1) (1) 
Sumner reece 28S 82202282880 28280 POSS OF GP HSE dd 101 [] 000 $7, 500 65, 000 82, 500 
ptoa.. pamm omm Ge m m cO € X» 6 c qan OP 48 OD 4D C62 24 2022296220808 eco (1) 1) (1) (1) 
A A A AA 293, 553 892, 405 259, 004 364, 658 
A RA cc ME FASES Me QE oras 22, 887 28, 602 6 t 
A ARA E dos (1) (1) 1 
Undistributed............... c cL Cc e ecc eee 2,621,434 | 3,457,084 | 2,455, 610 3, 450, 873 
¿o A II A AA 6,220,993 | 7,570,305 | 6, 292, 867 7, €55, 400 


Per pa withheld to avoid disclosing individual company confidential data; included with “Undis- 
a 


TABLE 7.—8and and gravel sold or used by producers, by uses 


A boeecs $1.24 $2, 574, 511 $1.37 
PAVING. nicas 1. 06 435, § 1.13 
Molding...................... 2.94 636, 314 2. 95 
Engine. ........-..-.-....-.-- 1.25 1.25 
Other.. sene... 2.04 () 
TOMI ococuidcnicniconsins 2, 881, 467 4, 144, 521 1. 44 (1) 
Gravel: 
PANIE E sa dauis qs 1,835,048 | 2,147,006 1.17 1.16 
PNE enc a i cu QE MN Quique Dd 1,337,255 | 1,110,970 .83 E 
Railroad ballast.......-..-----| __ 109,999 | 111,623 | 1.01 0 i 
OLDIT EN sews 57, 224 56, 185 . 98 DE 
o ......-.---.--.----20- 3,339,520 | 3,425, 784 1. 03 (1) 
Total sand and gravel....... 6, 220,993 | 7,570,305 1.22 1.22 


d pi NA to avoid disclosing individual company confidential data; included with ‘Total sand 
gra 
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decreased 25 percent and was 33 percent below the 1957 record. Ten- 
nessee ranked second in production of dimension marble. During the 
year, Vermont Marble Co. purchased Gray Knox Marble Co. 

White Silica Sand Co., and Major Sand Co., Inc., crushed 76,0 
tons of sandstone for roadstone. Eleven companies quarried dimen- 
sion sandstone at 11 quarries in Cumberland and Fentress Counties 


TABLE 8.—Crushed limestone ; sold or used by producers, by counties 
| 1959 1960 


Short tons Valu 


Anderson (1) a 
PL y E A Re E Ma EAE UE (1) a) 
BioUnE. A A Qu Pda WEN MERUAS 315, 887 $455.18 
Bradley AA O REM ESSE REDIT (1) (u 
Campbell (1) an 
(OT at aTa a PERO A A EM E e) (© 
TR EEIE A A I EA E a ee 1) m 
Claiborne 67, 693 ec x 
Cocke..... 42,318 45, SS 
(T. A MA etd S EA qos (1) 0) 
Cumberland (y) (^ 
Davidson 2, 363, 647 2, FAL, NG 
DOCU on ore ea geen ce tact bac dee E 284, 631 Gl 78 
AA A A E EE uu 57,123 57, L3 
DICO ies aces E E (1) (n 
RA rd" —————— I 39,647 | 105,000 MIA A 
Fentress................-...-.--- 123, 820 152. 55? 
Franklin 711, 572 815. £42 
OS mer NP TE uet 240. 000 3%, 10 
E A A IO A AA (n qu 
MIVUDOY cinco cine 26, 602 an ar 
Hamblen 875, 780 4A IT 
Hamilton (1) Q 
Hawkins 14, 611 1$, 5% 
Humphreys 537, 109 713, Al 
Jefferson (1) 0) 
A AAA E dS E E (1) (3 
OX. ewatie ass cocens AR A Eu CAD CPC 1, 780, 312 1,9811 
Lincoln A A 71, 933 926 
LOUGON AAA A AAA qa. (1) Qi 
ROOM S626 soso A sende su se add 123, 328 15%. 4 
Marion. rada cada 766, 748 Gs, 6x 
Marshall (D) res) 
BUCY cd la A A c POETS t) O) 
McMinn 1) Q) 
MOIS tos 82 o rao a A A 1) (n 
WEOTTOG A A Rent (1) Qi 
Montgomery (1) (9 
OITY A A A A A AS LN A E NAAA AER 
A A E eme (1) Q) 
de AA A A la dis A EE (1) (1) 
A A A A (1) (D 
Robertson (1) Q) 
Rutherford (1) Q) 
Bequatchle ) (1) (n 
a A A II cea cea E QR E 299, 007 433, 9 
AA A A A pid ds ( () C) 
A A IN E O E N cU: d. XD I PERA E A 
Id A A A Ew Ri E 425, 390 853. 413 
BUNMNCE AA A YEA NRUES (1) @ 
MWCO! AAA A A Seas select AA ME AAA 36, 615 4n «x7 
¡NA AAA AAA A msc 18, 000 23. 048 
MOBITO A A A A cad EE (1) (1) am 
Washington 182, 435 202, 8D 
IA A A PAS a (iy 
AA A ot ee eee TE (t Q 
Williamson 350,741 448 <<! 
IN AA A l 649, 061 BAT 47 
Undistributed 10,008,619 | 13,002, 2 
Total 19, 873, 012 2A, TH. 53* 


A —  P— Á——ÉÓÉÓÉEÉEÓ NUI RD A 


d iure withheld to avoid disclosing individual company confidential data; included with “‘Undlstrit> 
u s E 
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TABLE 9.—Crushed limestone sold or used by producers, by uses 


1959 1960 
Use Value Value 
Short tons Short tons 
Total Average Total Average 
per ton per ton 
Concrete and roads. .............. 14, 360, 894 |$18, 109, 353 $1.26 | 15, 329, 811 |$19, 101, 191 $1.25 
Cement and l]ime................. 2, 257, 092 2,479, 139 1.10 2, 123, 524 1, 994, 259 . 94 
Agstone.......- 2-22-22. eee 1, 118, 476 1, 617, 692 1,45 1, 304, 610 1, 984, 169 1.52 
Railroad ballast................... 243, 019 311,574 1.28 587, 318 759, 831 1.29 
Stone sand................. l.l... 104, 154 240, 967 1.47 208, 767 306, 516 1.47 
RIPrTaP. 2.0. AS (n (1) (1) 18, 492 18, 398 . 99 
Filter beds............ . Lc. ss.- 2, 400 5, 400 2.25 (1) (1) (1) 
Other A TERENUUERN 390, 639 708, 369 1.81 300, 490 572,271 1. 90 
Total- AA A 18, 536, 674 | 23, 472, 494 1.27 | 19,873,012 | 24, 736, 635 1.24 


1 Figure withheld to avold disclosing individual company confidential data; included with ** Other.” 
2 Includes fluxing stone, glass, paper, asphalt filler, fertilizer filler, rock dust for cosl mines, mineral food, 
other uses, and uses indicated by footnote 1. 


TABLE 10.—Dimension marble sold or used by producers, by uses 


Value Value 
Use 
Cubic Cubic 
feet Average fect Average 
Total per cubic Total per cubic 
foot foot 
Building stone: 
Interlor, cut, dressed ......... (1) 1) (1) 112, 200 | $2, 229, 058 $19. 87 
Interior, rough...............- 170, 578 $124, 114 $2. 49 l 
Interior, sawed, dressed....... 126, 993 1,050, 077 8. 51 70, 326 705, 249 10. 03 
Other uses 3...................... 262, 769 2, 191, 795 8. 34 231, 449 462, 893 2. 00 
Jl AAA cece eek 560, 340 3, 605, 986 6. 60 413, 975 3, 397, 200 8. 21 


t Figure withheld to avold disclosing individual company confidential data; Included with ** Other uses.” 
2 Includes exterior sawed and rough interior building stone; dressed and sawed monumental stone; and 
uses indicated by footnote 1. 


for rough architectural, sawed, and dressed building stone and for 
flagging. Leading producers were Tennessee Stone Co., Inc., and 
Crab Orchard Stone Co., Inc. Production decreased 1 percent and 
was 31 percent below the record of 1955. 

Vermiculite.—Zonolite Co. exfoliated vermiculite from other States 
at its Nashville plant. 


MINERAL FUELS 


Coal.—Bituminous coal was mined at 415 mines in 17 counties, com- 

ared with 480 mines in 17 counties in 1959. Leading counties were 
Anderson, Marion, and Campbell. Leading producers were Clinch- 
field Coal Co. (Meadow Creek mine), Pocahontas Fuel Co. (Morco 
mine), and Windrock Coal & Coke Co. (Dean mine). Production 
was about the same as in 1959 and was 33 percent below the 1956 
record. Average production per mine increased from 12,300 to 14,300 
tons. 
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In the northern part of the State eee 8), 267 mines in 9 coun- 
ties produced 4,235,000 tons of coal, compared with 3,491,000 tons 
produced by 292 mines in 9 counties in 1959. Average production per 
mine increased from 12,000 to 15,900 tons. Underground mines pro- 
duced 63 percent of the total; strip mines, 33 percent; and auger 
mines, 4 percent. Shipments were 61 percent by rail or water and 
39 percent by truck. Captive tonnage was 3 percent of the total. 

Equipment used at 196 underground mines included 114 cutting ma- 
chines that cut 85 percent of the total, 156 power drills that drilled 8 
percent, 81 locomotives, 39 shuttle cars, 9 rope hoists, 9 mother convey- 
ors, 22 mobile loading machines that loaded 54 percent, 2 continuous- 
mining machines that loaded 14 percent, and 38 face conveyors that 
loaded 6 percent. Equipment used at 60 strip mines included 82 
power shovels, 2 draglines, 63 bulldozers, 24 power drills, and 186 
trucks. Equipment used at 11 auger mines included 11 coal-recovery 
augers, 2 bulldozers, 2 power drills, and 14 trucks. Nineteen percent 
of the coal was crushed. 

In the southern part of the State (District 13), 148 mines in 8 coun- 
ties produced 1,695,000 tons, compared with 2,422,000 tons produced 
by 188 mines in 8 counties in 1959. Average production per mine de- 
creased from 12,900 to 11,500 tons. Underground and auger mines 
produced 79 percent of the total, and strip mines produced 21 percent. 
Shipments were 67 percent by rail or water and 33 percent by truck. 
The coal was sold in open market, mainly to TVA. Production in 
District 13 decreased partly owing to closing of the Coal Valley mine 
in Marion County by Tennessee Consolidated Coal Co. 

Equipment used at 136 underground mines included 91 cutting 
machines, that cut 81 percent of the total, 146 power drills that drilled 
86 percent, 30 locomotives, 9 shuttle cars, 1 rope hoist, 12 mother con- 
veyors, 15 mobile loading machines that loaded 15 percent, and 14 
conveyors that loaded 18 percent. Equipment used at 11 strip mines 


TABLE 11.—Coal producticn, by counties 


1959 1960 
County 
Short tons Value 

Anderso -saoao oe secede ti aaaea 1, 067, 197 $5, 990. 046 

RA A uade e i Ri Ears 40, 04 TSR 
Campbell. casco ena e cari 2103 
Claiborne. A AA 57,1% 
Cumberldndeciocionciosoicas sir rca wc $25. “0 
a A A A 299, 77 
Grin y si sES 723, Sage 
FiemiltOns 2. oia eee saca 116, 745 
Marlo sc obec O E aasan eee. 9. 640. ^€& 
AN AA oe ee A A 1,772. Z3 
Overton oe II curasse Rd RUE oe, FHS 
Putnam- ac a 1,723 Y 
AA COT ISK e 
NCOtGicicc A osreceQuscudLosd sedes aqu. 2. 024, Xi 
Bequatchió.. 2s coc serR corePenzededsekeeR EE 1,70, 2% 
Vaim Bufel A 192, 47€ 
WY G0 oo asa con E metrwonraebuda es ddr 4. 03 
AR O or IL ltt 21.154 a's 


-—. 
- 
-— 


1 Data not available. 
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included 16 power shovels, 2 draglines, 14 bulldozers, 7 power drills, 
and 22 trucks. Equipment used at 1 auger mine included 1 coal- 
oe auger and 5 trucks. Of the total tonnage, 13 percent was 
crushed. 

Coke.—Tennessee Products & Chemical Corp. produced metallurgi- 
cal coke at byproduct coke ovens in Chattanooga. Peabody-Wright 
Corp. planned to build a chemical coke plant at Columbia, Tenn. 
Most of the products were to be used by existing chemical companies in 
Columbia. The plant was to be adjacent to the Hooker Chemical Co. 
operations, and Hooker would be one of the purchasers of the chemical 
coke, for use in producing elemental phosphorus. Coal tar and other 
byproducts may be shipped to other parts of the United States. The 
plant was scheduled for operation in early 1961. 

Natural Gas.—Marketed production of natural gas increased 21 per- 
cent. At the end of the year there were 30 producing gas wells. Cu- 
eave production of natural gas since 1916 was 3,289 million cubic 

eet. 
Petroleum.—Production of crude petroleum was the same as in 1959. 
At yearend there were 27 producing oil wells. Cumulative produc- 
tion since 1916 was 615,000 barrels valued at $1,029,000. 


METALS 


Copper.—Tennessee Copper Co. recovered copper concentrate from 
sulfide ore mined in Polk County. Production of recoverable copper 
increased 11 percent above the 1959 record. The company continued 
sinking the Cherokee shaft, which will connect with a haulage drift 
from the Central shaft on the 10th level. 

Ferroalloys.—Shipments of ferromanganese, silicomanganese, ferro- 
silicon, ferrochromium, ferrochromic silicon, and ferrophosphorus 
totaled 83,000 tons valued at $10,861,000, compared with 135,700 tons 
valued at $23,519,000 in 1959. 

Gold.—Tennesses Copper Co. recovered gold as a byproduct from 
smelting copper and zinc concentrates. Production increased 24 per- 
cent but was 82 percent below the record of 1930. 

Iron Ore.—Rucker ena ct and Big Flag Springs Mining Co. 
mined brown iron ore in McMinn and Blount Counties. Walt Mining 
Co. mined red iron ore in Union County. Production of iron ore in- 
creased 61 percent but was 96 percent below the record of 1902. 

Manganese Ore.— Virginia Iron, Coal & Coke Co. mined a small quan- 
tity of metallurgical-grade manganese ore in Carter County. Tur- 
2d mines produced a small quantity of manganiferous ore in Unicoi 

unty. 
Pig Iron.— Tennessee Products & Chemical Corp. produced foundry, 
basic, low-phosphorous, malleable, and chrome-bearing pig iron in 
Rockwood and Wrigley. Shipments declined 17 percent. Imported 
iron ore, from Chile, amounted to 3 percent of the total iron ore 
consumed. 

Silver.—Tennessee Copper Co. recovered silver as a byproduct from 
smelting copper and zinc concentrates. Production increased 8 per- 
cent but was 42 percent below the record of 1920. 

Zinc.—Tennessee again led as a zinc-producing State. Production 
of recoverable zinc increased 2 percent over the 1959 record. 
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TABLE 12.—Mine production of recoverable gold, silver, copper, lead, and zine 


Gold Silver Copper 

Year 
1951-55 (average).............. 
1050. lcu oe re UNE Um EAS 
OS A ct ced EEEE 
105R. oe ee ere woe oes 
LVS nce sees A A 
ii o A E 
1831-1900...................... 
1951-55 (average). ......................... 
ity e ER 
jur PED A E SE NEL A 
[Ur RO Rapt Tesi THOU 
1050 A rec BINE A PA mis eee aue 
1900. 2205s A A AA IA 
1831-1960.. occ ru c daaac e oca ER 

TABLE 13.—Mine production of gold and silver, 1831—1960 

| | 
| Gold | Silver Total 
Year | | Ji 
| Troy Value Troy Value Troy Valne 
ounces ounces ounces 
a PE e | — i! —| 

1831-80 $e. 8,118 SLOT. IOS. lara ad M IPS 8, 118 £167. 733 
TEE 85 LN REO DARE apa | 85 1.73 
1882 12 250 1 | 12 25x 
I 3&3 36 RO eas os ea pm 36 | 79 
J884.. 15 oe) PR seule | app SUCHT | 15 30 
18S5.. 15 vb) RAT PLE | 15 wy 
LRG 24 DU PI PY RO ld 2 SY 
1&8 24 500 -"——— 24 | 5 
1888 53 1,100 | AAA 53 1. 18 
1889 36 750 | 36 | 1X 
1890 48 1, 001 el 48 La 
1891 25 19 : a 25 5 
1892 . 10 COO. stoi >. o dic s Sess | 49 LOX 
1893... 12 (7o LAE AIEO SA | PES ea | 12 25 
1894 16 329 | ——— | 16 IS 
1895 16 AS PITA 16 329 
1896 . 15 OO) ER |------------ 15 300 
1897. 5 100 Be E AE 5 10p 
1898 43 IA O 43 ano 
1899 24 500 A ite 24 LT 
1900 5 IUD 15 220 MS oe PAPES e oai, 5 10 
1901 12 250 5 $6 17 53 
1902... 7 ET 12, 300 15, 903 12, 307 16, 06 
1903 38 800 13, 000 16, 808 13, 038 IT. (8 
OM a 08 $, 300 59, 200 34, 336 59, 408 38, E 
1905 160 3, 300 05, 500 58, 255 95, 660 61, 55 
lu TR 19 £00 25, 600 17, 328 25, 639 Is. 125 
1907 184 | 3, 800 8, 300 38, 500 58, 484 2, 300 
1908 179 3, 700 60, 900 32, 600 | 61, 079 36. 3a 
1909 08 4, 300 5, 300 33, 900 | 65, 508 3a 20 
1910 135 2, 800 69, £00 37,700 69, 935 40, SX 
1911 62 | 11, 621 106, 660 56, 530 107, 222 6%. 151 
1912 100 | 8, 265 89, 893 55, 284 90, 293 63, 549 
1913. 367 7, 59 108, 105 65, 205 108, 472 72, EM 
1914.. 300 6, 194 97, 402 53, 864 97,702 60. 055 
IAEA ^ 0.7 33 6, 862 100, 543 | 50, 975 100, 875 57. 837 
qo EM 218 5, 739 | 94, 701 62, 213 94, 979 67, 952 


p—— HA 
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TABLE 13.—Mine production of gold and silver, 1831~1960—Continued 


Gold Silver Total 
Year 
Troy Value Troy Value Troy Value 
ounces ounces ounces 

BOOT naaa 258 $5, 326 99, 053 $81, 619 99, 311 $86, 045 
AER ARI TI voles SE 235 4, 866 93, 620 93, 620 93, 855 98, 486 
Q0 EA AA 274 5, 662 98, 288 110, 083 98, 562 115, 745 
Vd die S ecd wah 282 5, 830 110, 719 120, 654 111, 001 126, 514 
IU RRA AA E A 238 4, 920 98, 762 98, 762 99, 000 103, 682 
o AAA A RRE 209 4, 320 78, 341 78, 341 78, 550 82, 661 
BE AAA 320 6,615 105, 712 85, 684 106, 032 93, 209 
A 3A. 329 6. 800 04,779 63, 502 95, 108 70, 302 
ee Sa epee DN 359 7, 421 102, 949 71, 446 103, 308 78, 867 
LUE eoe AU ARO 417 8, 622 104, 000 64, 896 104, 417 73, 518 
Y APA A OA E, 426 8,816 81, 460 46, 188 81, 886 55, 004 
Lo AAA 538 11,117 75, 558 44, 201 76, 096 55, 318 
(00 REE FR 565 11, 680 81, 281 43,323 81, 846 55, 003 
(Do AREAS AA OS 696 14, 388 83, 640 32, 201 84, 336 46, 589 
n RE IA 403 8, 325 41, 000 11, 890 41, 403 20, 215 
00 ARA E E 160 3, 315 19, 300 5, 443 19, 460 8, 758 
(Uo INR or een ee ee S 223 5, 712 39, 869 13, 954 40, 092 19, 666 
AIR ARAN OCEDe 455 15, 902 61, 148 39, 530 61, 603 55, 432 
MEUM RARA EAN 423 14,805 47,151 33, 890 47, 574 48, 695 
A AER A ca v o 410 14, 350. 50, 330 38, 980 50, 740 53, 330 
o AE ATAR a Se 263 9, 205 49,057 37, 946 49, 320 47,151 
so, AI IRE n 236 8, 260 38, 333 24, 781 38, 569 33, 041 
(0, eem eS ee a eee 163 5, 705 31, 994 21,717 32, 157 27, 422 
AN c a pin 173 6, 055 38, 610 21,450 38, 783 33, 511 
EMEN A AL PEC bip 227 7, 945 39, 161 27, 848 39, 388 35, 793 
A IRALA AE SEO NTRS 159 5, 565 34, 67 24, 655 34, 830 30, 220 
a Se RA AA 303 10, 605 52, 058 37,019 52, 361 47, 624 
3086... cL redi A E A 222 7,770 45, 907 32, 645 46, 129 40, 415 
do] SAU JL ORENSE SERE 148 5, 180 35, 391 25, 167 35, 539 30, 347 
(0 MAATTI 2 95 3, 325 18, 016 14, 557 18, 111 17, 882 
MEL TA OA ee 303 10, 605 79,147 71, 628 79, 450 82, 233 
Ee A: AAA 156 5, 460 39, 692 35, 923 39, 848 41, 383 
A A ARIS 171 5, 985 41, 833 37,861 42,004 43,846 
a IO LA A ab. 160 5, 600 39, 958 36, 164 40, 118 41, 764 
0 A ALA AA EN 108 3,780 24, 960 22, 590 25, 068 26, 370 
A AAA ATEO 241 8, 435 57, 569 52, 103 57,810 60, 538 
A AAA UI AMARA 293 10, 255 68, 935 62, 390 69, 228 72, 645 
a, PCIA ISA MS 218 7, 630 60, 759 54, 990 60, 977 62, 620 
1 IN AI NE 221 7,735 66, 619 60, 294 66, 810 68, 029 
AIM a eee 189 6,615 04, 878 58, 718 65, 067 65, 333 
AA A S E Er 172 6, 020 54, 407 49, 241 54, 579 55, 261 
SUE ERA cR a MER nts sio se 124 4, 340 44, 592 40, 358 44, 716 44, 698 
oí SEPIUS A FA, a T: 99 3, 465 59, 739 54, 306 59, 838 57,771 
| EI IA NE, EU 123 4,305 64, 560 58, 430 61, 683 62, 735 

oo l Acad 23,872 578, 435 3,775,015 2,777,521 3, 798, 887 3, 355, 956 


American Zinc Co. of Tenn. operated the North Friends Station, 
Young, Coy, and Grasselli mines in Jefferson County, and the Mascot 
No. 2 mine in Knox County. New Jersey Zinc Co. operated the 
Jefferson City mine in Jefferson County and the Flat Gap mine in 
Hancock County. Tennessee Coal & Iron Division of United States 
Steel Corp. operated the Zinc Mine Works in Jefferson County. 
Tennessee Copper Co. recovered zinc concentrate from copper-zinc 
ores mined in Polk County. Total crude ore milled was 4,007,000 tons. 

American Zinc Co. of Tenn. announced that its ore reserve in the 
East Tennessee Zinc District amounted to more than 5 million tons 
of 60-percent zinc concentrates. The company entered into an agree- 
ment with Tri-State Zinc, Inc., to develop a zinc property southwest 
of New Market, Tenn. The joint operation was to be known as New 
Market Zinc Co. 

New Jersey Zinc Co. closed the Flat Gap mine at the end of the 
year for an indefinite period, 
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Exploration and development at zinc and copper-zinc mines in- 
cluded: Diamond drilling, 137,400 feet; cussion drilling, 41,26 
feet; drifting, 36,625 feet; long-hole drilling, 92.947 feet; raising 
6,266 feet ; churn drilling, 2,550 feet; sinking, 2,356 feet; crosscutting, 
896 feet; and winzing, 36 feet. 


REVIEW BY COUNTIES 


Mineral production was reported from 77 counties in the State, the 
same as in 1959; the leading counties were Jefferson, Knox, Polk, 
Maury, and Davidson. In addition to the commodities listed in table 
14, small quantities of oil and gas were produced, county origin of 
which was undetermined. 

Anderson.—The Moore mine E Fuel Co.) and the Dean 
and Windrock No. 2 mines (Windrock Coal $ Coke Co.) were the 
jae pioua of the 56 active coal mines. Ralph Rogers & Co. 
Tee 1dge quarry) and Anderson County Highway Department 

Taylor’s Quarry No. 1) crushed limestone for concrete, roads, and 
stone sand. Lalite Corp. mined miscellaneous clay for lightweight 
aggregate. 

Bedford.—Shelbyville Limestone Co. and Bedford County Highway 
Department (Delton Baker quarry) crushed limestone for concrete, 
roads, and railroad ballast. 

Benton.—Seven mines produced sand and gravel for structural, pav- 
ing, molding, glass, and grinding and agen er The 1 ing 
producers were Hardy Sand Co. (Silica and Camden mines) an 
Camden Gravel Co. 

Bledsoe.—Eight coal mines were active; leading producers were the 
No. 1 mine (Hugh Allison Coal Co.), the No. 1 mine (Hankins Coal 
Co.), and the No. 3 mine (Dillard Coal Co.). 


TABLE 14.—Value of mineral production in Tennessee, by counties ' 

Minerals produced in 1900 in order of value! 
Coal, limestone, miscellaneous cisy. 
Limestone. 

Sand and gravel. 

7 | Coal, 
Marble, limestone, fron ore. 
Limesto 


ne. 
Coal, limestone, sandstone. 
Limestone, 


estone, 
Sandstone, limestone, coal, sand and gravel. 
Cement, limestone, phospbate rock, sand and 
gravel, lime, miscellaneous 
Limestone, sand and gravel. 
Limestone, 


Sand and gravel. 

937 | Coal, limestone, sandstone, 

Deinen limestone, sand and gravel, miscellaneoot 
y 


c a . 
Phosphate rock, limestone, sand and gravel. 
Limestone, scrap mica, sand and gravel. 
|, limestone 


ne. 


8ee footnotes at end of table. 
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TABLE 14.—Value of mineral production in Tennessee, by counties '—Continued 


County 1959 1960 Minerals produced in 1960 in order of value ? 

Hamllton..............- $7, 122, 063 $6, 684, 360 | Cement, limestone, sand and gravel, coal, miscel- 
laneous clay. 

Hanoock.............-.- (2) (3) Zinc ore. 

E or 14, 660 16,490 | Sand and gravel. 

HOWE Fee See! 53, 550 19,022 | Limestone, gemstones, 

Ro RICO 65, 000 80, 142 | Sand and gravel. 

Henderson.............- (3) o Do, 

— HAD PO tS bs Ball clay, fuller’s earth. 

AT RARA 3) 3) Phosphate rock, 

Humphreys............. Q) tn Limestone, sand and gravel, 

O AA (3) 3 Zinc ore, limestone, 

ar a :......-....-.. (3) (3) Limestone. 

AI 16, 972, 602 16, 607, 235 | Cement, zinc ore, limestone, marble, lime, sand and 
gravel, miscellaneous clay, 

Lauderdale............. 44, 350 75,379 | Sand and gravel. 

A EEN, A (3) 92,074 | Limestone. 

LON or rar 41,870 116, 374 ane clay, barite, limestone, sand and 
gravel, 

SEM o parc 108, 717 166, 492 | Limestone. 

BMstiét. Lu 2c 3) 1) Coal, cement, limestone. 

E EA 3) 3) Limestone. 

i, sa Ec rr 9, 728, 406 10,701,807 | Phosphate rock, limestone, 

MOMIA) . .ca«sedeades- (3) (3 Limestone, barite, iron ore, 

O A een epu wei (3) (1 Sand and gravel. 

sR FS Ses eee iy (3) Limestone, 

ION paja anna (3 (è) Limestone, sand and gravel, barite, 

Montgomery........... (3) (3) Limestone. 

MOIBID eoo rbe eno en 2, 242, 035 1, 772,2 Coal, 

MAA A 103, 600 92,000 | Sand and gravel. 

jy VERSUS 276, 267 238, 665 | Coal. 

PITE LL eden uiia éd dots DÀ T daas me dones 

| AAA A (2) (3) Copper, pyrite, zinc ore, silver, gold. 

gr o ee 2, 162, 753 3) Coal, limestone, sand and gravel, 

DIM Ss gpaapaduapaccucea< (3) 3) Limestone, coal, miscellaneous clay. 

RORO, ANT EROS Y (8) x Limestone, 

p ^07, RA (3) H Do, 

Rutherford............. (3) 1) Do. 

A ERES Sade c 1, 954, 209 2,024,331 | Coal. 

Sequatchle............. (3) (3) Coal, limestone, 

BOC oh 2 a 42224 179, 401 439, 504 | Limestone. 

oL ons aa es 1,773, 982 1, 560, 284 | Band and gravel, miscellaneous clay. 

TRL 6 pate tls. (3) (3) Limestone, 

ee baa ae (3) Sand and gravel. 

BON A (3) 3 Cement, limestone, miscellaneous clay, 

o ERA PA (5) 3) Limestone, sand and gravel. 

(uoo AAA 3) 3) Sand and gravel. 

Leas POLES PS (?) 426, 104 | Sand and gravel, limestone, manganese ore, 

A AER DES (2) (3) Marble, iron ore, limestone. 

Van Buren............. 223, 261 192, 470 | Coal. 

WET LL. -qee69 267 26r (3) (3) Limestone, sand and gravel. 

Washington............ (3) € Limestone, miscellaneous clay, 

WAGES ¿ ¿va daras ao A (3 Sand and gravel, limestone. 

Y E RARA 3) 1, 910, 144 | Ball clay. 

4 IS O IE (3) 6 Limestone, coal, 

Williamson ............. (3) 3) Phosphate rock, limestone, 

Do) uno li A 541, 994 547,497 | Limestone. 

Undistributed 1......... 83, 299, 356 78, 329, 271 

TOME. 224 e -- 140, 738,000 | 143, 439, 000 


1 The following counties are not listed because no production was reported: Cheatham, Ohester 
proces n bd RE yer ida Grainger, Hardin, Bousten. Jackson, Lake, Lawrence, Lewis, Madison, Moore, 
e 


en Petroleum and natural gas not listed by counties as data are not available; value included with “‘Undis- 
u 


tor ure withheld to avoid disclosing individua! company confidential data; included with “‘Undistrib- 
uted.' 
* Includes value of petroleum and natural gas and values indicated by footnote 3. 


Olay, 


Blount.—John J. Craig Co. (Crisp, Hamil, Marmor, and Lee quar- 
ries), Gray Knox Marble Co. (Brown and French Pink quarries), 
and Tennessee Marble Co. (Bndsley quarry) quarried dimension 
marble for rough and dressed building stone and dressed monumental 
stone. John J. Craig Co. crushed marble for terrazzo and other 
uses. Lambert Bros. Division of Vulcan Materials Co. crushed lime- 
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stone for concrete, roads, and agstone at the Maryville quarry. Big 
Flag Spring Mining Co. mined brown iron ore at the Wilson mine. 

Bradley.—Bradley Limestone Co., Inc., crushed limestone for con: 
crete, roads, and railroad ballast at the Welch quu 

Campbell.—Sixty-nine coal mines were active; leadin roducers 
were the No. 1 Strip mine (Dixie Pine Coal Co.), the Re sh Strip 
mine (Price Coal Co.), and the No. 2 Strip mine (Howard Coal Co.). 
Key Limestone (LaFollette quarry) and Jellico Stone Co., Inc. (Jel- 
lico quarry), produced limestone for riprap, concrete, roads, and 
agstone. ‘One producer crushed sandstone for concrete and roads. 

Cannon.— Woodbury Stone Co. crushed limestone for concrete, roads, 
and agstone at the Norvell quarry. : | 

Carroll.— Hardy Sand Co. mined structural and grinding and polish- 
ing sand at the Bruceton mine. | 

Carter.—Watauga Stone Co. crushed limestone for concrete, roads 
railroad ballast, and stone sand. Major Sand Co., Inc., crushed sand- 
stone for concrete and roads. Blue Ridge Stone Co. crushed ite 
for concrete and roads at the Greer query. Virginia Iron, Coal & 
Coke Co. (Stoney Creek mine) mined metallurgical grade manganese 
ore. 

Claiborne.—Nineteen coal mines were active; leading producers were 
the No. 1 Strip mine (Rich Gap Coal Co.), the No. 1 mine (Harms 
Branch Coal Co), and the No. 1 Auger mine (J & G Coal Co.). 
Lambert Bros. crushed limestone for concrete and roads. 

Cocke.—Wolf Creek Mining Co., Inc. (Meyer mine), mined barite 
for chemicals. Cocke County Highway Department crushed lime 
stone for concrete and roads at the Smith quarry. 

Coffee.—Ralph Rogers € Co., Inc. (Coffee quarry), and Coffee 
County Highway Department crushed limestone for concrete, roads, 
and agstone. | 

Cumberland.— Ten companies quarried dimension sandstone for 
rough architectural, sawed and dressed building stone, and flagging. 
The leading producers were Tennessee Stone Co., Inc. (McGuire 
quarry) Crab Orchard Stone Co., Inc. (Peck quarry), and Turner 
Bros. Stone Co., Inc. Southern States Lime Mfg. Co. Crab Orchard 
mine) and Cumberland County Highway Department (County 
quarry) crushed limestone for fluxing stone, concrete, roads, railroad 
ballast, agstone, glass, paper, rock dust for coal mines, filter beds, 
mineral food, and other uses. Thirteen coal mines were active; lead- 
ing producers were the No. 2 Strip mine (Waters Coal Co.), the No. 
1 Strip mine ( Allen Bros. Coal Co.) and the No. 1 Strip mine (George 
Ed revu) . Potter Sand & Gravel Co. mined structural, paving, and 
other sand and gravel. 

Davidson.—Davidson County ranked fifth in total value of mineral 

roduction. Marquette Cement Mfg. Co. produced masonry and port- 
and cements at the Nashville mill throughout the year. Sven quar- 
ries produced limestone for riprap, concrete, roads, agstone, asphalt 
filler, and fertilizer filler; the leading producers were Lambert Bros. 
(Danley, Hermitage, and Old Hickory quarries) and Menifee Crushed 
Stone Co. (Nashville quarry). 

Monsanto Chemical Co. and Harsh Phosphate Co. mined market- 
able phosphate rock. Cumberland River Sand € Gravel Co. mined 
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structural and paving sand and gravel. Victor Chemical Works 
produced lime for industrial uses. W. G. Bush & Co., Inc., mined 
miscellaneous clay for heavy clay products. Tennessee Products & 
Chemical Corp. (Nashville plant) expanded crude perlite from West- 
ern States. Zonolite Co. exfoliated crude vermiculite from South 
Carolina and Montana at the Nashville mill. 

Decatur.—Western Materials, Inc. (Parsons quarry), crushed lime- 
stone for concrete, roads, and agstone. Tinker Sand & Gravel Co. 
mined structural and paving sand and gravel at the Perryville mine. 

De Kalb.— De Kalb County Highway Department crushed limestone 
for concrete and roads at the Chapman Hollow quarry. 

Dickson.—Duke Lime & Stone Co. crushed limestone for concrete, 
roads, agstone, and stone sand at the Duke mine. 

Fayette.—Fayette County Highway Department mined paving 
gravel at the County mine. 

Fentress.— T wenty coal mines were active; leading producers were 
the Highland mine (Murphy Coal Co.), the Wilder mine (Wilder 
Coal Co.), and the new No. 3 mine (Hollis Miller Coal Co.). Frogge 
& Williams, Inc. (Wright quarry), crushed limestone for concrete, 
roads, and agstone. Kentucky-Tennessee Stone Co. quarried dimen- 
sion sandstone for dressed building stone and flagging at the James- 
town quarry. 

Franklin.—Marquette Cement Mfg. Co. produced masonry and port- 
land cements at the Cowan mill throughout the year. Marquette 
Cement Mfg. Co. (Cowan quarry), Cowan Stone Co. (Cowan quarry 
and Anderson mine), and F ranklin County Highway Department 
(Bostick quarry) crushed limestone for cement, concrete, roads, rail- 
road ballast, agstone, glass, and other uses. Estill Springs Sand- 
Gravel Co. mined structural sand and gravel. Marquette Cement Mfg. 
Co. mined miscellaneous clay for use in cement. 

Giles.—Monsanto Chemical Co. and International Minerals & Chem- 
ical Corp. (Wales mine) mined marketable phosphate rock for use 
in agriculture, pig-iron blast furnaces, and elemental phosphorus. 
Cedar Grove Lime Co. crushed limestone for concrete, roads, and ag- 
ada Giles County Highway Department mined paving and fill 

ravel. 
S Greene.—Malone Bros. Co., Agricultural Lime Co., Inc. (Greenville 
quarry ), and Greene County Highway Department (Ratcliffe quarry) 
crushed limestone for concrete, roads, and agstone. International 
Minerals & Chemical Corp. recovered scrap mica from silt deposits 
in Davy Crockett Lake. Nolichuckey Sand Co. (Bewley mun and 
Buster Sand Co. mined structural sand and gravel. 

Grundy.—Eight coal mines were active; leading producers were the 
No. 1 Strip mine (Ramsey Coal Co.), the Commando Strip mine 
(Phipps Coal Co.), and the Church Strip mine (Church Coal Co.). 
Viola ite Lime Co. crushed limestone for concrete, roads, and 
agstone at the Old State quarry. 

Hamblen.—White Pine Stone Co. crushed limestone for concrete 
and roads at the Hamblen quarry. 

Hamilton.—Signal Mountain Portland Cement Division of General 
Portland Cement Co. produced masonry and portland cements at 
the Signal Mountain mill throughout the year. Chattanooga Rock 

615629 —61— —61 
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Products, Division of Vulcan Materials Co., crushed limestone for 
concrete, roads, railroad ballast, and agstone at the Chattanoon 
quarry. Dixie Sand & Gravel Co. (Dixie mine) mined structural 
sand and gravel. Twelve coal mines were active; leading producers 
were the Dill mine (Dill Coal Co.), the No. 1 mine (Dave Frizzell 
Coal Co.), and the No. 6 mine (Walter Frizzell). Hood Ceramic 
Corp. mined miscellaneous clay for floor and wall tile. 
ancock.—New Jersey Zinc Co. recovered zinc from zinc ores mined 

at the Flat Gap mine. 
N Hardeman.—Tri-State Sand Co. mined structural sand at the Sauls 

ury mine. 

wkins.—Lambert Bros., crushed limestone for concrete and road: 

at the McCloud quarry. Willard Pratt collected a small quantity 
of gem stones (barite crystals). 

e aa unty Highway Department mined paring 

vel. 

Henderson.—Ayers Mineral Co. mined molding sand at the Zane 
mine. 
Hr nue e Clay Co. (Tennessee mine), H. C. 
Spinks Clay Co. (Henry mine), and Dixie Brick & Tile Co. ( Puryear 
mine) mined ball clay Pm whiteware, floor and wall tile, firebrick and 
block, saggers, pins, stilts, and wads, heavy clay products, and for 
export. Southern Clay Co. Inc. (Porters Creek mine), and Tennessee 
Absorbent Clay Co. (Paris mine) mined fuller's earth for absorbent 


uses, 

Hickman.—M. C. Boyle Phosphate Co. mined marketable phosphate 
rock at the Bratton mine for agricultural uses. 

Humphreys.—Lambert Bros. crushed limestone for concrete, roads 
railroad ballast, and agstone at the Rock Hill quarry. Sangravl Co. 
Inc., mined structural sand and gravel. 

Jefferson. Jefferson County led in total value of mineral produc- 
tion. American Zinc Co. of Tennessee (Young, Coy, Grasselli, and 
North Friend's Station mines), New Jersey Zinc Co. (Jefferson City 
mine), and Tennessee Coal & Iron Division of United States Steel 
Corp. (Zinc mine x recovered zinc from zinc ores. Limestone 
was produced as a byproduct from zinc mines; this material was used 
for concrete, roads, railroad ballast, agstone, and stone sand. 

Johnson.—Maymead Lime Co. crushed limestone for concrete, roads, 
and agstone. 

Knox.—Knox County ranked second in total value of mineral pro- 
duction. Volunteer Portland Cement Co. produced masonry and 
portland cements at the Knoxville mill throughout the year. Ameri- 
can Zinc Co. of Tennessee (Mascot No. 2 mine) mined zinc ore and 
recovered limestone as a byproduct. Gray Knox Marble Co. (Gray 
Knox quarry), Tennessee Marble Co. (Eagle quarry), and Ap- 

alachian Marble Co. (Appalachian and Bond quarries) produced 

imension marble for rough and dressed building stone and for cut, 
dressed monumental stone. Appalachian Marble Co. and Knoxville 
Crushed Stone Co. crushed marble for terrazzo and other uses. 

Nine quarries and one mine produced crushed limestone for con- 
crete, roads, lime, railroad ballast, agstone, and cement. Leading 
producers were Volunteer Portland Cement. Co. (Knoxville quarry) 
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and Lambert Bros. (City, Biagotti, Neuberts, and Kennedy quar- 
ries). Standard Lime & Stone Co., Division of American-Marietta 
Co., and Williams Lime Mfg. Co. produced lime for building, chem- 
ical, and industrial uses. Knoxville Sand & Gravel Co., Oliver Kin 
Sand-Lime Co., and Cameron Sand % Gravel Co. mined structura 
paving, grinding and polishing, and engine sands, and structural and 
pes gravel. Four mines produced miscellaneous clay for cement, 

ightweight aggregate, and heavy clay products; Shalite Corp. was 
the leading producer. 

Lauderdale.—Lauderdale County Highway Department mined pav- 
ing gravel. 

Lincoln.—Lincoln County Highway Department crushed limestone 
for concrete and roads. 

Loudon.— Old Hickory Brick Co. (Greenback mine) mined miscel- 
laneous clay for heavy das products. B. C. Wood (Cedar Fork mine) 
and Smith Mines, Inc., mined barite. Cherokee Stone Co. crushed 
limestone for concrete and roads. Brooks Sand & Gravel Division of 
Vulcan Materials Co. mined structural sand. 

Macon.—Dixon & Stubblefield crushed limestone for concrete, roads, 
and cement at the Langford quarry. 

Marion.—Sixty-seven coal mines were active; leading producers were 
the Reels Cove mine (Tennessee Products & Chemical Corp.), the RC 
51 mine (Thomas Coal Co.), and the Whitco Strip mine (Whitwell 
Coal Corp.). Penn-Dixie Cement Corp. produced portland cement 
at the Richard City mill. Signal Mountain Portland Cement Divi- 
sion (Bennetts Lake quarry), Penn-Dixie Cement Corp., and Marion 
Stone Co. (Ketchall quarry) crushed limestone for cement, concrete, 
roads, and agstone. 

Marshall.—Lewisburg Limestone Co. crushed limestone for concrete, 
roads, and agstone. 

Maury.—Maury County ranked fourth in total value of mineral 
production. Six mines produced marketable phosphate rock; leading 
producers were Monsanto Chemical Co. and Victor Chemical Works. 
Columbia Rock Products Corp. crushed limestone for concrete, roads, 
and agstone at the Theta Pike mine. 

McMinn.—Floyd D. Webb Stone Co. (Webb quarry) and McMinn 
County Highway Department (Athens quarry) crushed limestone for 
concrete, roads, and agstone. National Lead o. (Ballard mine) and 
McMinn Barium Corp. (Athens mine) mined barite. Rucker Mining 
Co. mined brown iron ore at the Nonaburg mine. 

McNairy.—Worsham Bros. mined structural, paving, railroad bal- 
last, and other sand and gravel. 

Meigs.—Ten Mile Stone Co. and Meigs Stone Co. produced lime- 
stone for riprap, concrete, roads, and agstone. 

Monroe.—Creighead Limestone Co. and Monroe County Highway 
Department ( Howells quarry) crushed limestone for concrete and 
roads. Vonore Sand Co. mined structural sand. National Lead Co. 
mined barite at the Roy mine. 

Montgomery.—Simpson Stone Co. (Simpson quarry) and Clarks- 
ville Stone Co. (Clarksville mine) crushed limestone for concrete, 
roads, and railroad ballast. 
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Morgan.—Forty-two coal mines were active; leading producers were 
the No. 7 and No. 10 mines (Brushy Mountain Coal Mines), and the 
No. 6 Strip mine (Allen Bros. Coal Co.). 

Obion.—Obion County Highway Department mined paving gravel 
at the County mine. 

Overton.—Fourteen coal mines were active; leading producers were 
the Branch Strip mine (Jarab, Inc.), the Pine Ridge mine (P:ne 
Ridge Coal Co.), and the Love Joy Strip mine (Dixie Mining Co.). 

Polk.—Polk County ranked third in total value of mineral produ: 
tion. Tennessee Copper Co. produced mixed sulfide ore at the Boyd. 
Calloway, Eureka, and Mary mines. The ore, concentrated in ore 
flotation mill, yielded copper, iron (pyrite), and zinc concentrates: 
gold and silver were recovered as byproducts from smelting the copper 
and zinc concentrates; the iron concentrate was roasted, yieldinz 
sulfur dioxide, for use mainly in manufacturing sulfuric acid, an 
iron oxide, which was bleed. for use by iron and steel plants. The 
company continued development work at the Cherokee sha ft. 

Putnam.—The Meadow Creek mine (Clinchfield Coal Co.) was the 
only active coal mine. Algood Limestone Co. (Poteet quarry) ani 
Putnam County Highway Department crushed limestone for concrete, 
roads, and agstone. Sand, Inc., mined structural and paving sand at 
the Monterey mine. 

Rhea.—Rhea County Limestone Co. crushed limestone for concrete, 
roads, and agstone at the Dayton quarry. Seven coal mines were 
active; leading producers were the No. 1 mine (Kirkwood Fuel Co.). 
the No. 2 mine (Piney Knob Coal Co.), and the Bumbee mine (Norris 
Coal Co.). W. S. Dickey Clay Mfg. Co. mined miscellaneous clay 
for heavy clay products at the Graysville Clay mine. 

Roane.—A. B. Long Quarries, Inc. (Swan Pond quarry), and Lam- 
bert Bros. (Rockwood quarry) produced limestone for riprap, con- 
crete, roads, railroad ballast, agstone, and stone sand. 

Robertson.—Porter Brown Limestone Co., crushed limestone for 
concrete, roads, and agstone. 

Rutherford.—A&R Stone Co., Inc., crushed limestone for concrete, 
roads, agstone, and stone sand. 

Scott.—Thirty-three coal mines were active; leading producers were 
the Straight Fork mine (Straight Fork Coal Co., Inc.), the Dean 
No. 2 Strip mine (Dean Coal Co., Inc.), and the Lassie No. 1 mine 

(Laddie Coal & Mining Co.). 

Sequatchie.—Thirty-six coal mines were active; leading produvers 
were the No. 1 Strip mine (Tennessee Steam Coal Co.), the 7-204 
mine (Oak Coal Co.), and the Colton Strip mine (Walden Ride 
Coal Co.). Dunlap Stone Co. crushed limestone for concrete, roads, 
and agstone at the Sequatchie quarry. 

Sevier.—Lambert Bros. (Sevier quarry) and Sevier County High- 
way Department crushed limestone for concrete and roads. 

Shelby.— Eight mines produced structural, paving, and fill sand and 
gravel. Leading producers were Cordova Sand & Gravel Co. 
Memphis Stone & Gravel Co. (York and East Plant mines), and 
W. S. Jordan Gravel Co. Moss Lightweight Aggregate Co. (Clay 
mine) and John A. Denie’s Sons Co. (Memphis mine) mined miscel- 
laneous clay for lightweight aggregate and heavy clay products. 
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Smith. —Oldham Limestone Co. produced limestone for riprap, con- 
crete, roads, and agstone at the Rome quarry. 

Stewart.—Sangravl Co., Inc., mined structural and paving sand and 
gravel at the Dover mine. 

Sullivan. —Penn-Dixie Cement Corp. produced masonry and port- 
land cements at the Kingsport mill throughout the year. Lambert 
Bros. crushed limestone for concrete, roads, and agstone. General 
Shale Products Co. and Penn-Dixie Cement Corp. mined miscellane- 
ous clay for cement and heavy clay products. 

Sumner.—Pilot Knob Limestone Co. and Ralph Rogers $ Co., Inc., 
crushed limestone for concrete, roads, agstone, and stone sand. Sum- 
ner County Highway Department mined paving gravel. 

Tipton.—Clyde Owen Sand & Gravel Co. and Tipton County High- 
way Department mined structural and paving sand and gravel. 

Unicoi.—Brooks Sand & Gravel Division mined structural and pav- 
ing sand, and structural, paving, and railroad ballast gravel. Turner 
Mines and James Rucker mined manganiferous ore at the Bumpass 
Cove mine. Unicoi County Highway Department crushed limestone 
for concrete and roads. 

Union.—Tennessee Marble Co. quarried dimension marble for rough 
and dressed building stone at the Luttrell quarry. Walt Mining Co. 
mined red iron ore at the Riddle mine. Union Counts Highway De- 
partment crushed limestone for concrete and roads. 

Van Buren.—Nine coal mines were active; leading producers were 
the D & H Strip mine (D & H Coal Co.), the No. 1 mine (I. E. Brown 
Coal Co.) , and the No. 4 mine (Johnnie Hankins Coal Co.). 

arren.—W arren Limestone Co. (McMinnville mine) crushed lime- 
stone for concrete, roads, and railroad ballast. Cumberland Moun- 
tain Sand Co. mined structural sand. 

Washington.— Washington County Highway Department crushed 
limestone for concrete and roads. General Shale Products Corp. 
mined miscellaneous clay for heavy clay products. 

Wayne.—Hassell & Dowdy Sand & Gravel Co. (Baker mine) mined 
structural sand and gravel. Universal Limestone Co. crushed lime- 
stone for concrete, roads, and railroad ballast. 

Weakley.—United Clay Mines Corp. (No. 6 mine), Bell Clay Co. 
(Collins mine), and H. C. Spinks Clay Co. (Gleason mine) mined 
ball clay for whiteware, art pottery, encore tile, rubber filler, 
pastes, and enameling. 

White.—Sparta Limestone Co. and White County Highway De- 

artment crushed limestone for concrete, roads, and agstone. The 
No. 3 mine (Lester Broom Coal E was the only active coal mine. 

Williamson. —Monsanto Chemical Co. mined marketable phosphate 
rock for elemental phosphorus. Lambert Bros. (Franklin ea 
and Williamson County Highway Department (Globe quarry 
crushed limestone for concrete, roads, and agstone. 

Wilson.— Marquette Cement Mfg. Co. (Martha quarry), Wilson 
County Rock Products, Inc., and Lebanon Limestone Co. crushed 
limestone for cement, concrete, roads, and agstone. 


The Mineral Industry of Texas 


This chapter was prepared under a cooperative agreement for the collection of mineral data, 
except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, and 
The University of Texas, Bureau of Economic Geology. 


By F. F. Netzeband,' Thomas R. Early,? and Roselle M. Girard * 
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INERAL PRODUCTION in Texas remained below the record 

M 1957 level of $4.5 billion for the third consecutive year. 'The 

1960 total mineral value of $4.1 billion, 2 percent less than in 

1959, generally reflected weaknesses exhibited by the Nation's economy 

after the first half of 1960. ony 10 of the 27 minerals and mineral 
fuels produced in Texas recorded increases from their 1959 levels. 
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FIGUBE 1.—Value of petroleum, natural gas, and natural gas liquids, and total 
value of mineral production in Texas, 1935-60. 


1 Commodity-industry analyst, Bureau of Mines, Bartlesville, Okla. 
2 Commodity-Industry economist, Bureau of Mines, Bartlesville, Okla. 
2 Geologist, Bureau of Economic Geology, The University of Texas, Austin, Tex. 
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TABLE 1.—Mineral production in Texas? 


1959 
Mineral 
Quantity Value 
(thousands) 

Cement................... thousand 376-pound barrels. . 27,991 $88, 067 
CIAVS 4 cece sews Secs eos RM E thousand short tons.. 3, 870 5,7 
Qem stones AA A ea eae A A (3) 100 
Oy PSU ica ia thousand short tons.. 1.351 4. 17 
Helium.....................-..... thousand cubic feet... 233, 113 3.418 1 
A A ee thousand short tons.. 809 8, 530 521 DUM 
Natural gas. .................-- l.l... million cubic feet..| 5,718, 993 617,651 | 5,892, 704 eV x 


Natural gas liquids: 
Natural gasoline and cycle products 


thousand gallons..| 2,790,155 209,238 | 2,880. ans an^ E 

LP PASO id e do....| 4,353,308 181,148 | 4.176. 112 A. ok 
Petroleum (crude)......... thousand 42-gallon barrels.. 971.978 | 2,893, 146 1 933. 632 | 42,76. = 
Bill sro ro ee Sn chee thousand short tons.. 4,519 17,498 4,756 II 
Sand and gravel.................-.. LL lle lle. do.... 35, 295 34,72 29. S44 $274 
Stone cle A VcdCuE Mee do.... 42.172 47. 787 39, 029 go 
Sulfur ( Frasch-process)............ thousand long tons... 2,970 68, 998 2. 747 Es 
Tale and soapstone...........-.---.-------- short tons.. 60, 945 283 67.031 ui 


Value of items thut cannot be disclosed: Abrusive stones 
(1959), asphalt (native), bromine, clay (fuller’s 
earth), coal (lignite), feldspar, graphite, iron ore 
(usable), magnesium chloride (for metal), magnesi- 
um compounds (except for metal), mercury, pum- 


ice (1959), sodium sulfate, and uranium ore. ....--}------------ 48, 544 |... ........- 42 9€ 
Total Teras lus pupas at asa oenas aiganas 64,219,757 |]...........- 4.134 Y! 


1 Production as measured by mine shipments, sales, or marketable production (including consumpti 


by producers). 
3 Excludes certain clays; value Included with “Value of items that cannot be disclosed.” 


8 Weicht not recorded, 


4 Preliminary figures, 
§ Total has been adjusted to eliminate duplicating the value of clays and stone. 


* Revised figure, 


Mineral fuels, which form the dominant component of the mineral 
industry of Texas, supplied 93 percent of the total mineral value, 
about the same percentage they have contributed for the past several 
years. In 1957, the peak year for value of mineral production, crude 
petroleum accounted for 74 percent; natural gas, 11 percent; and 
natural gas liquids, 8 percent of the total, compared with distribution 
in 1960 as follows: Crude petroleum, 67 percent; natural gas, 16 per- 
cent; and natural gas liquids, 10 percent. Thus, increasing internal 
competition among the mineral fuels, in addition to reduced crude 
petroleum production in 1960, was, to a large degree, responsible for 
stemming the decade of almost continuous growth of the mineral in- 
dustry in Texas. 

Reduced output was reported in 1960 for most of the nonmetals 
produced in significant quantities except lime and salt. The construc- 
tion minerals recorded an average 8-percent decline from 1959 values 
as a result of a 6-percent drop in new construction. Increasing for- 
eign and domestic competition was primarily responsible for an 8- 
percent decrease in sulfur production. 

The State’s metal mining and metallurgical industry retained its 
importance in the State and the National economy. Brazoria County 
was again the Nation’s major source of magnesium metal. The brown 
iron ores of Cass, Cherokee, and Morris Counties supplied a large 
part of the pig iron used by Texas metal manufacturers and fabrica- 
tors. Uranium “yellow cake” was produced in the State's first 
uranium mill from uranium ores mined within the State. Texas’ 13 
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metallurgical plants contributed significantly to U.S. supplies of 
aluminum, antimony, copper, lead, tin, and zinc. 

Employment data are reported in table 2. Employment in mining 
and related industries reflected the slight downward movement char- 
acteristic of the mineral industry in 1960. However, the chemical in- 
dustry continued its rapid expansion with a 4-percent increase in 
employment. 

The Port Arthur refinery of Texaco, Inc., established a world’s 
safety record for refineries with 7,647,716 man-hours without a lost- 
time injury. 


TABLE 2.—Employment data in mining and related industries 


Employment Weekly hours Weekly earnings 
worked 
Industry 
1959 1960 1959 1960 

Manufacturing. .....................- 41.6 41.1 .02 $89. 19 
Primary metals................... 40. 9 38.9 101. 84 100. 75 
Chemicals. .................--..-- 41.3 41.1 119. 36 121. 66 
Petroleum and coal products 40. 4 40. 2 119. 99 121.00 
Machinery (oil fleld)......--...... 44.0 40. 2 106. 92 100. 10 
Transportation equipment........ 39. 9 40. 4 99. 75 114. 33 
Nonmanufacturing...................| 2,024,000 | 2,051,500 |..........]..........]---..--...|-----.-.-- 
Mining... he ee ok 43.1 42.1 .04 106. 93 
Crude petroleum. ............ 43.0 42.0 110. 51 108. 78 
Sulfur A 29:23 40.1 40.0 112. 28 114. 80 

Construction ...............-..... 


1 Revised figures. 
Source: Texas Employment Commission, in cooperation with U.S. Bureau of Labor Statistics. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


Oversupply of crude petroleum and certain refinery products re- 
sulted in severe proration of crude oil production, me wee Fenne 
of crude prices, gasoline price wars, curtailment of exploratory an 
development drilling, lower employment and employee income, and 
lower financial returns to State and county governments. Crude oil 
producers and refiners were also faced with mounting competition 
for markets from both natural gas and imported crude oil. Natural 
gas and natural gas liquids were able to increase their output and, 
except for natural gasoline, their value as well. 

Prorated oil production in Texas was limited to a record low of 
104 days in 1960 with 8-day allowables for the period May through 
November, 19 days less than allowed in 1959. The oil and gas indus- 
try drilled 14,901 wells, a decrease of 15 percent from the 17,564 wells 
drilled during 1959. Exploratory drilling resulted in completion 
of 606 oil wells, 480 gas wells, and 2,922 dry holes; a success ratio 
of 27 percent, the same as in 1959. Of 10,893 development wells 
d 1,255 produced oil, 1,203 produced gas, and 2,435 were dry 

oles. 

Total crude stocks were reduced 7 percent to 85.4 million barrels; 
Stocks of refined produce rose 3 percent to a grand total of 86 bil- 
lion barrels; gasoline stocks rose 15 percent to 36.3 billion barrels. 

Natural gas sales gained 3 percent to 5,407 billion cubic feet; 55 
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percent or 2,976 billion cubic feet was shipped from the State. The 
number of producing gas wells increased 10 percent to 25,809 wells 
at yearend. 

he world’s first sextuple gas-well completion was made by Sun- 
ray Mid-Continent Oil Co. in North LaWard field in Jackson County. 
The well flowed 248 million cubic feet of gas a day through various 
chokes from 6 producing zones ranging from 4,600 to 6,650 feet. The 
world’s largest natural gasoline and cycling plant, the 950-million- 
cubic-foot-per-day King Ranch plant of Humble Oil & Refining Co, 
began operating in September. 

Asphalt, Native.—Uvalde County supplied all the native asphalt 
Sori Production was 18 percent lower than that of 1959, re 

ecting curtailed highway construction and maintenance operations 
as a result of inclement weather in the first quarter of the year. 

Carbon Black.—The carbon black industry recovered 1,085 million 
pounds valued at $84 million—6 percent more than in 1959 and 33 
percent of the entire domestic carbon black production. The indus- 
try consumed 124 billion cubic feet of natural gas for an average 
yield of 3.75 pounds of material per 1,000 cubic feet of gas, and 18 
million gallons of gas liquids for an average yield of 4.32 pounds of 
material per 1,000 gallons of natural gas liquids. There were 24 pro- 
ducing carbon black plants, compared with 22 plants in 1959. Plant 
in the Panhandle counties—Carson, Gray, Hutchinson, Moore, and 
Wheeler—supplied 52 percent of the State output. 

Helium.—Helium production from two plants, at Amarillo and 
Exell, declined 10 percent in 1960. The apparent production loss 
was due to production from the plant at Keyes, Okla., being shipped 
directly to markets since no helium storage facilities were available at 
the Oklahoma site. Helium recovered in excess of shipments in Texas 
was stored. 

Lignite.—Lignite, used as fuel to generate electric power and as raw 
material for manufacturing activated carbon, was mined at open pits 
in Milam and Harrison Counties. 

Natural Gas.— Marketed production of natural gas was a record 5,593 
billion cubic feet, 3 percent more than the 1959 production. Gas well: 
produced 75 percent of the marketed gas; oil wells accounted for the 
remaining 25 percent. According to the Railroad Commission of 
Texas, an average of 25,809 gas wells were producing, compared with 
23,381 gas wells in 1959. Of 14,901 wells completed during 1960. 
1,683 were gas wells. Natural gas was produced in 180 counties. 

Estimated natural] gas reserve at yearend totaled 119,489,393 mil- 
lion cubic feet or 45 percent of the National reserve, according to 
American Gas Association statistics. 


TABLE 3.—Marketed production of natural gas’ 


Year Million Value Year Million Val 
cubic feet | (thousands) cubic feet ¡(thousar st 
1951-55 (average)......... 4, 318, 826 $311. 957 
I05h a 4, 999, 889 431, 990 


11 E E 5, 156, 215 500, 153 | 


1 Comprises gas either sold or consumed by producers, including losses in transmission, amounts added 
to storage, and increases in gas pipelines. 
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Natural Gas Liquids.—The 1960 output of 7,357 million gallons of 
natural gas liquids, valued at $408 million, established a new record, 
and was 3 percent oe than the 1959 record output. As in 1959, 
LP gases accounted for nearly 61 percent of the recovered liquid. 
Principal industrial consumers were the expanding petrochemical and 
synthetic rubber industries. Natural gas liquids were produced in 100 
counties. 

There were 226 gasoline plants, 16 pressure maintenance plants, and 
26 cycling plants recovering natural gas liquids at yearend. Eleven 
new gasoline plants were built during the year. They were the Alto 
Loma plant of Margaret Hunt Trust Estate in Galveston County; the 
Lake Houston plant of Natural Gas Engineering Co., Inc., in Harris 
County; the Bethel plant of Texaco, Inc., and the Cayuga plant of 
Tidewater Oil Co., in Anderson County ; the Dyes plant of Valera Oil 
Co. in Taylor County; the Davis plant of Mesquite Gas Products, Inc., 
in Upton County; the H. J. Strawn plant of Midland Petrochemical 
Co., Inc., in Tom Green County; the Block No. 31 plant of Atlantic 
Refining Co. in Crane County ; the Salt Creek plant of General Crude 
Oil Co. in Kent County; the Lamesa plant of Texaco Seaboard. Inc., 
in Dawson County; and the Pampa plant of Amarillo Oil Co. in Gray 
County. Four gasoline plants were shut down during the year. 


TABLE 4.—Natural gas liquids production 


(Thousand gallons and thousand dollars) 


Natural gasoline and LP gases Total 
cycle products 
Year be ne elt Re reds te E «li 

Quantity Value Quantity Value Quantity Value 
1951-55 (average). ........... 2, 715, 193 $197, 204 | 2,742, 271 $95, 207 5, 457, 464 $292, 411 

1956 AAA toch st 964, 609 216, 378 3,731, 047 144, 74 6, 695, 656 361, 
1000. A E 944, 201,423 | 3,831, 664 147,618 | 6,776,045 349. 041 

L. NC A Cee 2, 871, 589 204, 501 | 3,786, 575 151,896 | 6, 658, 164 356, 
199 ep ne ee Md 2, 790, 155 209, 238 | 4,353, 368 181, 148 7, 143, 523 390, 386 
A A MN 2, 880, 906 207,583 | 4,476, 142 200, 7, 357, 048 408, 061 


According to the American Gas Association, the proved recoverable 
reserve of natural gas liquids increased to 3.6 billion barrels and 
amounted to 53 percent of the Nation's total reserve. 

Petroleum. —Despite curtailed production, Texas retained leadership 
in crude petroleum reserve, facilities, and activities. It had the major 
share of the Nation's petroleum reserve, produced the greatest volume 
of crude oil, A i the largest volume of crude oil at its refineries, 
provided a major source of feedstock to the growing petrochemical 
industry, operated more drilling rigs and exploratory development 
projects, and invested more capital in improvement of its oil reserve 
than any other state. 

Because of excessive stocks of crude oi] and certain refined products, 
and continued weakness in demand for domestic crudes which pre- 
vailed through most of 1960, crude oil production declined 4 percent to 
933.6 million barrels. Stocks of gasoline and distillate fuels remained 
substantially above normal requirements, resulting in general weaken- 
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nee wholesole prices and gasoline pee wars at the retail level. The 
imbalance of supply-demand resulted in strict proration of Texa: 
crude oil production. 


TABLE 5.—Crude petroleum production 


(Thousand barrels and thousand dollars) 


Year Quantity Value Year Quantity | Vale 
1061-55 (average) .. ....... 1,015,829 | $2,757,674 || 1958... LL. l....- 940,166 | $223 
1800 AAA Cams u RE ARM. 1, 107, 808 3, 131, 225 || 1959. .ocooooommcccommo.. 971, 978 255,18 
LO ccd DRE 1, 073, 867 3, 338, 119 || 1960 1....................- 933, 632 24, 72 
1 Preliminary figures. 


TABLE 6.—Crude petroleum production, indicated demand, and stocks in 1960, by 


months 
(Thousand barrels) 
Stocks [DS 
Month Produc- | Indicated| originat- Month Produo- | Indleated| orzi5si 
tion demand ing in tion demand z 

Texas 
January...........| 84,147 87, 520 107, 759 || September......... 75, 029 75, 088 
February.......... 79, 488 78, 224 109, 023 || October............ 75, 333 75, 891 
March............. 83, 412 79, 082 113, 353 || November......... 75, 797 73, S59 
ADI... 2-2. 71, 905 78, 747 112, 511 December......... 80, 039 77,154 

Y EA EEE 75, 936 80, 892 107,555 

June..............- 75,053 78, 381 104, 237 Total: 
July... cese 75, 396 80, 721 98, 912 1960......| 933,632 944, 151 
August............ 76, 087 78, 584 96, 415 1959...... 971, 978 959, 595 |......——- 


Crude oil output came from 197 counties—26 counties produced 
over 10 million barrels and 117 counties produced 1nore than 1 million 
barrels. The five leading counties in order of value of output wer 
Ector, Andrews, Crane, Scurry, and Gregg. 

Texas had 192,627 producing oil wells at yearend, an increase of 
3,693 or 2 percent over 1959. Average daily production amounted to 
13.2 barrels per well, compared with 14.2 barrels per well in 1959. 

The proved recoverable reserve of crude oil declined 101 million 
barrels to 14,758 million barrels as of January 1, 1961, according to 
the American Petroleum Institute. Exploratory drilling added 91 
million barrels to the proved reserve; development drilling in the 
form of extensions and revisions added 704 million barrels. Texs: 
had 47 percent of the total U.S. oil reserve and 48 percent of the total 
liquid-fuel reserve, including gas liquids. 

Average indicated daily demand for crude oil amounted to 2,188,8% 
barrels, 8 percent less than in 1959. 


a : 
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TABLE 7.—Production of crude petroleum, by districts and flelds 


(Thousand barrels) 
District and field 1 1959 1960 3 District and field 1 
Gulf Coast Central Texas 
r E AAA (3) (2) A aa a T 
E REA A 4, 096 3, 191 A A ra 
BAr dad 1, 385 1, 339 Dart Oi | ee 
Beaumont-West............ (3) (3) E sot cascode 
ai ASES n 853 767 Other Central Texas........ 
TS saos CERRAR: 1, 341 1, 237 
rm OY EPR d 4, 057 Total Central Texas 
AAA 6, 958 6, 001 
Damon Mound............. (3) (3) South Texas: 
Dickinson-Gillock.......... 2, 907 3, 077 A096 DUM. a 
DI O ra iia (3) (3) Flour |, eoa rne 
(c0 [o0 A 976 900 Fulton Beach. ............. 
o ERAS 700 526 LEO IR a 
LG. COME a erupit (3) (3) cs AO Se 
y AI META 1, 578 1, 731 O aras ra 
a A 815 641 A E TN eee ensi 
Friendswood-W ebster...... 6, 865 5, 801 AN A AI 
Goblke, Helen.............. 1, 246 1, 041 a AE E TA 
Goose Creek....------------ 2, 541 2. 468 Mustang Island ---.-------- 
a EE A 1, 905 1, 471 o A undo 2 
ARA 1, 1, 203 olo 5 EAT ERE 
GREE. IS aci 9,318 7,741 Saxet-Saxet Frio............ 
(OUS ERP CURE A A, (3) 1, 300 A AA R 
High ID eee 3. 958 4, 600 A EA ARAGAO 
Houston-North-South...... 950 (3) O EINE ge. 
|. MS OE AIN 3, 2, 632 AE AA A 
MD AS 1, 151 1, 184 Weitite Point... S cin 
Liberty, South.............. t 3, 560 illamar, West. ..........- 
ro pig E S aes 3) (3) Other South Texas. .......- 
rp ciel AMI PR O PS S 1, 703 1, 505 
Lov alls i” eee 751 416 Total South Texas........ 
McFadden................. 477 459 
Mi 5 ct aansave chasnces 1, 099 AA o» ook ess 
Mea ee ee 1, 701 1,356 || Panhandle... .................. 
O'Connor, Tom............ 7,049 7,697 || West Texas: 
o A 4, 471 3, 709 ¿AA 
Oyster Bayou.............- 2, 148 1, 822 y vos AP UAR Pe T 
Pierce Junction............. 3, 846 2, 962 NONU AAA, SAME 
o RN ER nats 910 791 Anton Trish. ADO ree 
Port No bocina a 881 937 Bensdüm......-22.2-222 
Raccoon Bend.............. 1, 348 1, 293 A Lario reipsa 
Refugio-Fox. ............... 1, 824 1, 595 BON AA Ra 5, 787 
A APPS 1,119 937 BEONIB: << a5 cannanciececceas 1, 060 
A AS 2, 047 1, 460 Lor AU. AA nes 1,152 
o Y: CU ES 1,151 1, 039 DON a e 6, 5, 281 
BORE: AO A 615 507 ar cra rs soe om 10, 480 
ns pog. AMIA 616 518 Cree-Sykes. ............... 807 710 
Sugar Valley............... 695 637 DIO Mira PÜ 6,123 
Lo RARA 5, 979 5, 186 Dollubide. .,. 5. lc 3, 018 
"Torball o esee Macc 1,619 1,523 EON... orare dione (3) 
VEMES MIB eee 2, 137 1,578 | lolo AA A DUESUE 1, 290 
West Columbia............ 2, 934 2, 942 |l ENRE LIA 2, 749 
West Ranoh............--.. 4, 713 4, 137 Fort Chadborne.. .......... 2, 745 
Withers-Magnet............ 2, 230 1, 629 Fort Stockton.............. 994 
Other Gulf Coast........... , 530 63, 810 ooo AAN E SPARS 2, 874 
FON. ee ee 3, 743 
Total Gulf Coast. .......- 183,000 | 168, 277 a ARA DA 5, 834 
T  — _- A i, AIRE TIE oe E 766 
East Texas: Goldsmith ¿cmo mae 22, 253 
East Texas Proper.......... 53, 691 49, 029 TOO ete SC AMORE PROS 3 1, 549 
A A A A 937 899 TI aan nne dm 1, 497 
Ham Gagett...........---. 462 419 PORNO. Lou AE 4, 830 
oy Loss uada diss 10, 796 9,174 Lo AA feb 1, 665 
Laong TARO... ¿iron doc 524 Howard-Glasscock........ 6, 167 
NOW. HOD... iaa 1, 933 1, 533 Hulldale Penn............. 1, 255 
Pewitt Ranch.............. 661 581 Iatan-East and North 1, 788 
qo ois PME p MU 603 A i. eee stant 2, 500 
jr c II ol ra 2, 478 2, 909 A ARA 2, 048 
E TA RA 4, 4,109 Kelly Snyder.............. 17, 557 
A PAT ASAS 5, 4, 885 (€ po APP EI 5, 413 
WIR oo ¿comio 902 709 COIN coeurs uei AabpLa 4, 679 
Wi >: ciao nans 384 SEA AD as ae ee 830 
Other East Texas........... 22, 690 26, 497 Ub Lesen tenu A 5, 842 
Pos AAA A ML P 834 
Total East Texas......... 106, 403 | 101,871 e, RAP EN 1, 889 
E ASI AC 8, 882 
See footnotes at end of table, 
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TABLE 7.—Production of crude petroleum, by districts and felds——Contintel 


(Thousand barrels) 
District and field ! 1959 1960 3 District and ficld ! 1959 19D 2 
West Texas—Continued 

McFarland................. 2,134 1, 1, 482 Lin 
Mabet aaan 1, 636 1, 1, 6% LE 
Magutex. .................- 2, 223 2. 4, 425 37 
Maries sr osea aba 1, 456 1, 3. 6x2 i 37 
Means..................... 4, 803 4, 046 2,072 LS 
Midland Farrms............ 6.746 6,0 2,5% 2 55 
Pegasus...............-.... 3, 984 4, 047 18, 544 2: 
Penwell.................... 2, 679 3, 018 12, «30 12 4* 
Prénticé. cour cea ERE 4, 284 3, 470 2. 087 1, ah 
Reinecke..................- 1, 014 (an (t 
Robertson.................. 3, 033 3,179 1. 597 La 

ussell AA A 5, 2065 4, 903 1,330 133 
Salt Creek... ............... 3, 952 3, 33: 1, Sx) lx 
Sand Hills.................. 5, 201 4, 1, 2:34 m 
Seminole. .................. 3, 802 3, 6, 343 5 on 
Shafter Lake............... 2. 487 2, 126, 182 130, *3; 
Sharon Ridpye.............. 3, 857 3, 
Slaughter ooo 8, 712 8, 432, 074 421, 7 
Sprayberry Trend.......... 12, 738 10, z| 

hree Bar.................- 858 971,979 | 93A 5E 
Tibpeltica ocio 1, 684 1, 


1 Texas Railroad Commission districts. 
3 Prelmniinary figures. 
3 Figure withheld to avoid disclosing individual company confidential data; included with **Other" 4-1): 


TABLE 8.—Prospecting and drilling in 1960, by counties 


Geophysical prospecting Drilling 
(Crew-Wweex 3) 

County Tita 

Development Exploratory | 

Seis- |Grav-|Mag-| Core | Total | 

mic | ity |netic| drill 

Oil Oil | Gas | Dry | 
Anderson. ...............- Of) A A 1 35 47 ran AA 25 104 
Andrews.............-.-- e qn MONS RM. ERES 64| 352 9 2 10 | s 
Angelina. ..............-. > Y [martes at 25 Pe Y ES A oP PA PEN, 1 3 
Aransas. ...... mds oer 12 A A esce 12 5 d CE 5 | ys 
ATOM Sewn d caus 20 Ps Seite Sates E 20 | 308 H j... 15 $ 
Armstrong...............- ¡PA A A A A A A A 
IA llle ccs sll.- puc ro odore 17 17 » i AA 15! € 
AUSUN rc er Kass ie] ste E 49 6] 2| 9 [ze 6, Y 
Bandera............. LLL]... I5 O EA A ESA PA A A eases 2 2 
Bastrop. ................. 20 PEPE 24 3 $7 l i E orc 1! H 
Baylor.................... JL A AA NUES 16 68 rM M z 145 
e AE rl A PEES 79 3 3 12 30 èi 
Bell nu E EES AA A A E E A A, A A E 1 ] 
o e clue Cr auct putes stets euam nocte PO yl A HM AO ciae 3 a 
Borden............ ....... Id A A A 13 40 21... 8 Ln 
Bowle...........--------- VA UN) eae elven cel eek ee PA A ote leas A heen! 2 2 
Brazoria.................. TOT A A secte 104 32 4 5 21 96 
Brut cocine ca ba 13 D A seats I4. lb xd AA E 2 2 $ 
Brewster...............-- 17 A O e O AP O A A RA 2 | 2 
Briscoe ...........-..-.---- Oi ice (A ems 2 PA A cain le sete O [ee aca ede 
Dro can ire T vas A A PO 47 2 2 6 3! 30 
BROW A A ESSEN POENAE. A A NUN 13 2 2 16 a 
Burleson. ................ 14 12529 veste: utate 17: A CS A A AREA 1 1 
A A A AA A A AA (dores + GON pees Puke 6 g 
Calhoun.................. 40-1 A AA este 49 1 2 14 13 | e 
Callahan sce. excedat lt able octal NAS [e occiso 19 4 |...... 42 n4 
Caineron............ LL. GO | e coc Lect eroe 69 ]......] 2| 2|...... 3 9 16 
Camp- ido ce ested peri la a 12 ¡O , JA E AA AAA 1 3 
A A PE AO AA SA: 74 1 3 6 115 
ET ON PQ utc MANO EA 120 23 1 2 5 | Ja 
AAA yo A eet 6 IO. O E D A A A A A A 1 1 
Chambers... III 14 | 3|... 107 | 20 1 3| 19 | e 
Cherokee......... Ll ..L.. ¡A A MM: 28 40 4 APA 23 3 
Childress. ................ 34 l f... 1 E A A A RA E A 2 2 
A iudei cues Bol A A | eR nm 5 95 8 |... 3 129 
Cochran.................. | m AR toon RIEN 4 23 1 E 9 3» 
COKG -zie coven sor gece 5 4 4 |...... 13 8 4 dolia 11 35 
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TABLE 8.—Prospecting and drilling in 1960, by counties—Continued 


Geophysical prospecting Drilling 
(crew-weeks) 
County Total 
Development Exploratory 
Oil | Gas | Dry | Oil 

Coleman. ................ 61 10 19 135 
9001 AI O PA A - 1] AAA A A O A A A 
Collinsworth............- 1 29 Eel Reta are or. secrets ue 38 
Colorado.................. 2 20 A een 47 
Comanche. A O A RR IRAE 1 3 | PES CREER 14 
Eeo Lo uoce D A A A A «Oi ese PE PA S 13 
GOOLB...coossncris unseres 135 |...... T2200 WP ERA 273 
Corgell.a.2seirie A A ns nnns nere lee ace censorem onte O 1 
a A A E E A t550p 230. EE elec A eae ee 2 
e In 208 2 17 258 
Crockett.................. y 9 19 153 
A D lessees 2 l1. 3 11 
Culberson................ 4 1 3 1 1 8 18 
AN AA A AS A A 2 ES 2 E A SA 6 13 
Dawson.................- 27 en 5 5 c. 8 45 
Weal Smut ARA A Y PA A A A O A A O O PO O e 
¿e A O EA A PO AO AA A A eee ae 1 4 5 
Denton....-...-.-------.- 3 2 la 122 2 9 31 
De Witt.................. 6 7 14 2 13 15 57 
BS KBTIS O A E AN A A A | il A | ente do: 3 4 
Dimmit.................. 30 3 15 6 à 27 84 
Donléy..-.-—-—. 2 cl. 252]. BD A E “ZB A A A A A PA :eemRS 
Duval- acc cscorncaca cone 55 18 52 9 24 61 219 
Fastland.................. 8 6 7 P N 8 31 
ECtOE. o eee cec a e pas 425 [ase 13 10 |.....- 4 352 
Edwards.....-------------| 43| IBS PA E 2l. A A A PRA 2 2 
A A A A E A A A PEN A O soles 3 3 
A A se A A O O A eee 25 |" A O 2 28 
Falco ea PE eens A 1 7 
nl A A AA A PE AS AA A A teet lees 1 1 
YE A COS ARO A A E A A A AN eae 2 2 
Fisher. sae Lese 16 2 8 2 1 9 38 
A AA c Y A E A AS PR PS A O A A ceee es 
Fosrd.. A 9 [22 4 2 PA 15 30 
Fort Bend................ 32 2 18 1 1 9 63 
Franklin.................- 2 5 | hay A A 4 12 
Freestone................- 7 13 Il [ous 2 13 46 
prop TU Se ates 14 3 DM NAMENS PENNE 1 23 
Gaines.......-.-..--.-..-- 104 5 19 6 |...... 11 145 
Galveston ...........--..- $1 4 21 1 6 91 
OITA A A A AN 49 |...... 10 $ M 14 77 
Glasscock ............-...- 6 |... 9 I1: 11 27 
Goliad .................-. 2 16 7 2 12 14 53 
QGontzale$..................| 40 |......|]......|]......] 40 |......|...-.. | ie e 1 20 22 
E A dee oe ec 101 38 15 ; EN 3 158 
Grayson.................. 37 3 6 7 2 11 66 
OHTORE. eee cce m Ex 19 8 rab NAT ld eens 35 
Orlimes...-.uc emere]. IO hace eee). A8 AA A A cosas 1 1 2 
Guadalupe A A A A PA 38 |...... v.i tier, Men 9 49 
Hal E A OR > dl AN A, DE Ol AA AS A A A A | ote ss 
A 0 MOT 9 E AS A 28 E A AA A 3 3 
IS AAA 5o MS loses A 2B A ewe oe A PO ep eee 3 3 
o AA A let eed A hamucc [EE mss 16 29 20 4 5 3 77 
Hardeman................ 2 A EA A: des 8 11 
AiO ccoo as etd 59 2 22 4 3 16 106 
E PA 71 3 41 1 1 8 125 
Harrison.................- 105 10 3 3 2 6 129 
Hartley. O ES) Y EA A MA SBE PA A A A sexes 2 2 
HaskelL.................- 82 |...... 33 o OS 37 165 
da AAA | 15 E E A 15 |------ E OE 1 2 3 7 
Henderson................ l 7 13 idi 12 34 
Hidalgo................... 4 41 16 4 24 22 111 

A AE E CA PS A [meena Li RES A 4 
Hockley.................- 94 |...... 9 Ll neces 10 5 
os PA 36| ouo. AA loosen 10 10 
Houston..................| 6|  À 3|......| 16| 25]|...... 2 Ou Liceo mcus 9 20 
Howard.................. 83 j... 11 4 |...-.- 12 110 
Hudspsth. e Af Bliaseeseez] I2 A A PA PO A A enims 
A “IO essed A A O | | AA A A esas 1 6 4 
Hutchinson..............- 228 30 16 1 2 3 280 
Irion ......---------------- lü |... 19 6 1 27 69 
DOOR RA 62 16 37 l3 uses 13 141 
Jackson ..........-..-.--.. 14 57 29 11 15 49 175 
Jasper....................| 17] 13 |....../...---| 8 |...... 1 1 2 A 7 11 
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TABLE 8.—Prospecting and drilling in 1960, by counties—Continued 


Geophysical prospecting Drilling 
(crew-weeks) 


County 


mic | ity | netic} drill 


Jefferson.................. 07 La. A, A IE 
Jim Hogg................. 28 E, O A 8t 
Jim Wells................. 9 Y A A PA 78 
JODNSON AAA, A A AA A E MA A A PA AA 1 
JONES. A AA AE A U- 
¿E A 126 ERA A RR 2 
Kaufman................. 5 Pl [irf 7 
Kenedy..................- 48 i PRO OR 9 
Kenf- oll Sec AA AA seekers A NO z 
KU n E A AAA A O A E A AN AN A MA l 
¡AAA A A AA O EEA A A A ER lt 
Wie seco A l PON MO PEENES :3 
Kinney................... 10 30 |--..... 23 6 
q cce ea sce 28 2 mes EU 
ROS ieee eos A A leectez 6 1 
LAMAR sce sce ose I A RN enced 2 
Lulli. sciiclec nece T [ss A PA 11 
La Salle.................. Ol A, E AA 36 
LAVACA.. ona reco 171 A A esi ee. x 
pif AAA eee rene 44 oe AA A O O E AA A A E PA A 1 
TROD A A RA A E 2 3] 
Liberty................... Ul A A ek 24 114 
Limestone................ I2 A A esse 16 ! 36 
¡rl AAN PU IS ntes eos 9 3 
Live Oak. -..o.oooo........ 744, UN PAE AMA EA 44 el 
LOVING. i. eec IB A A [tese 10 SS 
Lubbock.................. od AA PATO AA 8 16 
Dodo 10 Ia A AA 11 2 

e Bn AO E A A A PA AS 1 $ 
E AAA A A A A PS 2 4 
MeMullen................ Pa PEA sre eeu 52 112 
Madison.................. 4 A A O PE A A AS E EA A 2 
Marion 2 sucio 23 y PP levees! 5 23 
MALU E A E O A A 4 7 
Matagorda................ 208 |---|.. 49 wu 
Maverick................. 16 PA AA be eee 37 24 
da SO ERA ese 10 |...... 9 E 
hyi-iinid ERR A EPUM cu uten A 15 35 
Midland. icc eoi A [susce A ries 2 8$ 
MAG Oca 0-0-2.. LEE A A: RA 7 9 

MIS. orem dicere A O A A itcm PRO A E E eset 2 2 

Mitchell.................. A A PA 7 6; 

Montague................ WG AMES A [assess 11 LS 

Montgomery. ............ [cs Mi RS PA A 7 10 

A ccscseccccaxcucucs. 2 LI allez 3 31 

MOITIS 05 eene psa 29 Iustus 4 4 

Motley................... 18 ss 30 5 19 

Nacordoches............. 12 4 aulis. O A 1 AA A A PE 4 

A ANO 2c occceciesewces cs I3 [does 28 1% 

New 0on.................- 51 529 A: RECO 8 4l 

Nolan AA 45 9 esie: 13 LC: 

NUS esconde 16 CA ete PO 29 102 

Ochiltree. ................ P A A d Ane 4 155 

Oldham. ................. | PEE crap Hec 2 2 

Oranse.:.. l-caca.-e cw B cores LAA DROPS 6 2; 

Palo Pintó AS A A AA A 18 a3 

Panola locnoconoccoceunoces bt A OS 3 5 46 

Park AAA PE A AR AE edat 7 43 

Pes seco E ees 433 5j M lows echt coe 65 235 

Polk AAA a eat 25 tees. aro O eso 2 6 

Potter- 212 A 36-1222 eo ee ence 2 18 

Presidio... eos ces 51 III A WON A A A EA A A A 

RAMIS our rie 28 daras lados 1 1 

Randall... ezo Ib Es A A 2 2 

Reagan..................- 99. A A, A 1 63 
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TABLE 8.—Prospecting and drilling in 1960, by counties—Continued 


Geophysical prospecting Drilling 
(crew-weeks) 
County Total 
Development Exploratory 


Seis- |Grav-|M ag-| Core [Total 
mic | ity |netic| drill 
Oil | Gas | Dry 


—MÀ—— a | ——X | — | eee | | —— e 


Real AAA AA 1? e AOS PR e AAA PA A A A PA lakes 
Red Rlver...............- lina ES (ORA EN A A A AA 13 13 
Recves.........-...-..-.- 362 US A AGA 377 2 1 22 90 
Refuvio................... dU A A yen 30 7 11 11 122 
Roberts.........-......... LM A RHODE SOME Q |...... 2 1 6 28 
Robertson...............- 1G A A cccee lts 1f Ad 3 5 
Runnels.................. I Ics 4 15 21 3 02 186 
RU 3 seeeccei cet cosese 15 A eee ce las aces 15 6 4 7 166 
San Aueustine............ 2 M A PE r MI A AA OS, A eo 5 5 
San Jncinto..............- BR. PA RS AS A A A A (PORE Araneae 4 4 
San Patricio.............. 2 A A 2 12 17 24 87 
O A A [x AS A A PR A A A EA 1 1 
Schleicher. ............... 12 Dil CS SA 14 r Y PS 16 40 
O -eseria aseni AP couse E A 44 | 68 |...... ias 15 95 
Shackelford.. ............. 20- waves) A d radians 26 T [ass] 94 236 
Shelby............. lee 34 ¿LEA MR 44)  1l.....].....- pM mee 9 12 
Sherman.................. SB PA PP MS 3 A 11] OBS. 1 6 26 
Smith: A cse Ear 12 32 Ieacatcleesoee 44 5 2 32 110 
Jota ya] APA E E A RA A A, A A A eens 2 2 
7 A AS rag AA AS (rene one 107 9 27 38 127 
Btephens.................- Oy: hoses [5eezss 31 9 6 11 91 
&terling................... 11 10 Mila 33 | H faaee 1-55 15 29 
&tonewall................. 9 y vns 2 13| 4l |... Dilo 91 
Button.................... A EMS AR Bl.c-b 2| Y AS A 3 6 
Swisher..................- 18 Ree See, Ceara oesie I8 os E A O AR 2 2 
a AA 2 MEA EA «lagen as 2 | ice A AA oaks A O AA 
RE GV AAA 3 a ORO PEE 6| 133 |...... 20 1 98 329 
'T errell.................... 68 I5 TER. Sane 83 |......] Lt  1]|...... 1 1 4 
P a a AO EE 9 j 5 A EES 104 -T PA O PEA A 10 19 
T hrockmorton............ 20 reos RRR A 22 | 782 ]|....— 10 |...... 31 95 
di PARA 17. AAA E PE 17 | 46 |...... E El PA 6 64 
Tom Green............... 13 4 4 |...... 21| 22|...... diosss 32 70 
A THU AAA PE A A A A E A 6 TA iamen: 14 20 
ds AA 17 2 Pere 3 22 EA A O S A, A 1 
TIO aso >; LU A A earner ee Sos Y MA E RES DA 4 
U pshur................... 6 e Y A Perens 9| 30|...... lacas 12 57 
AA wees A A lb aeui 33 4 2 6 153 
U valde.. -2.220-00 ----- 2 p PA ET 14 |......| 5|  4]|...... 2 5 16 
Van Zandt................ 62 13 e AA ME rim MEC x 7 Aa (See eee 6 16 
VICO co cuac as A O A 49 3 11 13 69 
Walker... ..---.--- Mi A FAO PA E A A A A AS 3 3 
'"W aller.................... 23 E AA A E Pes Si OEE D) E AA A IA 2 3 
|. iuo A bee cae os 29 A RA E 33 n eee 11 155 
Washington.............. 38 Y AAA A Sl IS EN PE A A 2 8 
WODD.. acidosis. AA A AA 68 7 2 63 111 
W harton.................- 69: A A res a 69 4 8 18 75 
W heeler.................. XT WE A A REPRE 44.1. “SS ST IE PA AA P 73 
Wichita... lll lc lll. 2 A A, esee 2-5: 3:0 |2... ¡ q eae 5 419 
W llbarzer................. A A A PA 34 | 182 |...... 2 dq iddcs 27 284 
Willacy..................-. 49 2 A, PS ^j A (ane eam 3 2 1 13 
AN E AAA OO AS PA A IT JE UE EA AA RS eaves 7 8 
DAI AA A jb e PU AT, A 11| 14| 1| 18]|...... 1 33 67 
W Inkler.................- 20 A EMEN 26 6 3 11 218 
K IA A A A A A 8 2 5 190 
WN 000 A Soe ccctc esses 20 cessed A AAA 29 10 4 9 59 
NOAKUIDE  uadssn rca BO [ARAGAO ALEA 40 | 148 |...... B duas 13 173 
YOulg.. ocu READS 26 4 [Loic 30 151.2 s 17 263 
ZAR USO ee de aM acer d Pal O A A 131] 1| 8 |  6]|....-- 8 32 55 
FA AA 76 |...... > ie PA 113 2 POT 49 61 
Otishore...-----------0--- 85 a5 A PL 180: A neo oases ¡A 10 11 
Total............2.- 6.997 | 500 98 190 [7,815 |7, 255 |1, 203 |2,435 | 606 | 480 |2,922 |14, 90] 


Source: International Oil Scouts Association, International Oil and Gas Development, 
vol. 31, 1961. 
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TABLE 9.—Petroleum daily average production and runs to stills 
(Thousand barrels) 


, 913 23 
, 884 2.19 
, 885 213 
, 837 2.9 
, 868 213 
, 706 2 
, 488 UM 
, 481 2. 
à 2 16 
; 2.6 
215 
2..9 
TABLE 10.—Runs to stills and output of refineries in 1960, by months 
(Thousand barrels) 
Runs Output 
Month Fuel ofl 
Prod- Gaso- Kero- Mics 
Crude ucts Rerun line sine Jet fuel | lareoas 
Distil- | Restd- 
late ual 
January........... 69, 390 6,270 | —1,879 | 38,752 4, 994 16, 737 5, 624 2, 205 7,4 
February.......... 63, 602 5,612 | —3,329 33, 685 3, 786 14, 428 4,725 2. 181 713 
Grebe se coloca ess 66, 653 6.058 | —2,715 35, 727 4, 122 14, 571 4, 827 2, 474 & zt 
April.............- 65, 037 5,876 | —2, 080 35, 300 3, 062 14, 724 4, 857 2. 396 S 49 
May... -a000 67,615 6, 239 | —4, 125 36, 145 3, 394 14, 724 4, 550 2. 047 & v$ 
June... 68. 121 6,168 | —2, 754 36,914 3, 166 15, 374 4, 923 2. 685 & 43 
DUilY cocos slats 70. 738 6.587 | —2, 507 38, 453 3, 714 16, 060 4, 780 2, 40€ 9, 345 
August............ 68, 030 6, 825 | —1, 286 38, 395 3, 919 15, 827 4, 840 2,107 & 45 
September......... 64, 365 6, 703 —410 36, 267 4,011 15, 013 4, 791 2.071 & «^ 
October............ 66, 355 6,933 | —1, 780 36, 941 4, 133 16, 037 4, 561 2.016 7 
November......... 64, 663 6, 530 | —1, 498 35, 501 4, 497 15, 095 4, 633 2, 379 7. 8G 
December......... 67, 201 7,147 950 37,729 4, 959 17, 281 5, 515 2, 433 1.33 
Total: 
1960 ..... 801, 775 77,033 |—23, 413 | 437, 812 47,847 | 185, 901 58, 629 27, 460 97.7 
1059...... 111,158 76, 712 |—22,962 | 419,012 | 38,203 | 186, 948 65, 605 29, 305 92, 4x 


Crude oil stocks as of December 31 amounted to 85.4 million barrels, 
of which 63.4 million barrels was in pipelines and tank farms, 7.3 mil- 
lion barrels in lease tanks, and 14.7 million barrels in storage at 
refineries. 

Texas had nearly 70 oil refineries with & total daily crude capacity 
of 2.6 million barrels. Nearly 85 percent of the capacity was on the 
Gulf Coast adjacent to the Beaumont, Corpus Christi, and Houston 
areas. Refineries charged 801.8 million barrels of crude oil to stills 
during the year, 24 million barrels more than in 1959. Refinery output 
increased from 831.5 million barrels in 1959 to 855.4 million barrels. 
Most of the increase was gasoline, up 18.8 million barrels from 1959. 

Industry expansions and new plants built are discussed in the 
County Review section. However, a few 1960 highlights are reported 
as follows: American Oil Co. added a 150,000-barrel-per-day crude 
running unit, a 47,600-barrel-per-day catalytic cracking unit, and a 
14,600-barrel-per-day alkylation unit to its Texas City refinery; the 
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three new units replaced six units previously operating. Three units 
(a 12,000-barrel Houdry per dus cracker, a 3,000-barrel thermo- 
cracker visbreaker, and a 1,850-barrel alkylation unit) at the Sinclair 
Refining Co. Corpus Christi refinery were shut down the last quarter 
of 1960. Phillips Petroleum Co. planned a 22 million-gallon-per-year 
high-purity benzene unit at its Sweeny refinery near Houston. The 
Railroad Commission of Texas reported a total of 350 proposed sec- 
ondary recovery projects in about 70 counties, which were expected to 
recover an additional 750 million barrels of petroleum. The largest of 
these projects would be in the Spraberry Trend area in west Texas, 
with an estimated recovery of 200 million barrels. Mobil Oil Co. op- 
erated the State's first major field-wide pressure maintenance project 
(Parks field, Midland County), using propane injection followed by 
dry gas. Output of crude oil increased from 325 to 1,700 barrels per 
day. The project should recover 55 percent of oil in place, compared 
with 41 percent by conventional waterflood, and should extend the 
overall life of the 5,900-acre field from 6 to 12 years. A 20,000-barrel- 
per-day delayed-coker unit which will convert the heavy oil into lighter 
fractions as gasoline and fuel oil was added to the Beaumont refinery 
of Mobil Oil Co. 


TABLE 11.—8tocks of crude petroleum at refineries, tank farms, and gathering 
systems in 1960, by months 


(Thousand barrels) 


Tank Tease 
Month Refineries | farms and tanks Total 
pipelines 
A oe oe ee eee. A eee 15, 486 68, 337 7, 934 01,757 
rl sre MC coe oeel et fansen rae ansar aaa 17,416 543 8, 069 94, 028 
MOP 17, 191 71, 499 8, 234 06, 924 
April AEDEM HIE 17,351 70, 478 8, 369 96, 198 
A LE 15, 68, 052 8, 194 92, 135 
JU ie oL dra o dud ciu ea 15, 924 64, 906 7, 429 88, 349 
job MMC 14, 983 60, 607 7, 499 83. 089 
nonc pne TEC 14, 002 60, 881 7, 164 82, 047 
BeptemDer.. e oe oec --cuxuecaor oce sa SScesiececevades 14, 708 59, 740 7, 114 81, 562 
October A Ee Ee 13, 633 61, 040 7,314 81, 987 
November -inead iee ir ss 13, 901 62, 816 7,189 83, 966 
e PENE ES A 14, 646 63, 7,319 85, 364 


TABLE 12.—8tocks of refined products by refineries with plants and pipelines in 
1960, by months 


(Thousand barrels) 

R . | = | 
| Fuel oil | Natural | Miscel- 
Month Gasoline | Kerosine|__ < | = 24 Jet fuel | gas | laneous 
| | liquids | products 

Distillate] I Ina] | 
January.. z. ; 34, 685 | 3, 074 13, 446 7, 426 1, 687 773 22, 04 
February........... 35, 783 2, 932 12, 216 | 7,207 | 1, 799 £01 23, 544 
March.... 16, 920 2, 781 9,718 7,132 1, 747 693 2A, 03! 
April 35, 522 2, 978 10, 830 6, 834 2,132 678 23, 534 
E AA | !, 189 3,775 11, 667 6, 890 1, 989 831 24, 259 
r0 ee | 31, 396 3,722 12, 501 7,004 2, 220 699 24, 411 
July.. 31,839 4, 335 15,555 7,190 2,185 616 25, 222 
August , : 31, 472 4, 021 16, 261 | 8, 301 2, 280 ico 24, 059 
September....... : .| 32,784 4, 43 18, 564 8, 550 | 1, 782 694 22, 887 
| ARA Re E T ....] 32,828 4, 400 19, 686 8, 504 1, 534 818 23, 247 
November........ Ax 32, 067 4, 310 16, 757 8, 098 1, 572 06 23, 170 
December... ............. - 36, 287 3, 950 14, 600 7,735 1,740 57¢ 21, 143 

| 


! Includes naphtha. 
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to Texas Gulf Refining operations when Texas Eastern Transmission 
Corp. completed a 90-mile connecting link between its “Little Big 
Inch” and the transmission system of Buckeye Pipeline Co. Texas 
refineries with “Little Big Inch” connections are: Humble Oil & Re- 
fining Co., Baytown; Phillips Petroleum Co., Sweeny ; Gulf Oil Corp., 
Port Arthur; Texas City Refining Co. and Republic Oil ig leds en 
Texas City; Crown Central Petroleum Co. and Shell Oil Co., Hous- 
ton; and Mobile Oil Co., Texas Gas Corp., and Atlantic Refining Co., 
Beaumont. Industrial areas served by this combination of facilities 
are Toledo and Cleveland, Ohio, and Detroit, Mich. 


NONMETALS 


The 15 nonmetals produced in 1960 were valued at $262 million, 6 
percent of the State total mineral production value. The five pioi 
cipal nonmetal commodities, in order of value, were cement, sulfur, 
stone, sand and gravel, and salt. Production declines were reported 
for 10 of the 15 nonmetals; 2 of the 5 showing increases were lime 
and salt, which were consumed in large volumes by the expanding 
chemical industry. 

Virtually all nonmetals except sulfur were produced for local mar- 
kets because of their bulk weight and low unit price. 

Important industry advances were made during the year. A $1 
million plant to remove hydrocarbon and other trace impurities from 
“dark” sulfur and upgrade the product to premium “bright” sulfur 
was built at the S aop terminal of Texas Gulf Sulfur. A special 
process developed by the company permitted removal of the minor 
organic inclusions to yield a sulfur product preferred by most of the 
sulfur-consuming industry. Sulfur mining (Frasch) O at 
Clemens Dome in Brazoria County were terminated by Jefferson Lake 
Sulfur Co. due to depletion of reserves. Talc production increased in 
the Allamoore district; deposits were developed by five tale producers. 
Pioneer Talc Co. continued operation of its new grinding mill; several 
other mining interests acquired mineral leases for exploratory work. 
A multimillion dollar expansion of the cement plant near Waco was 
begun by Universal Atlas Cement Division of U.S. Steel Corp. New 
facilities, which would double capacity to 2 million barrels of finished 
cement, included a second rotary kiln and accessory equipment, and 
a new and more efficient dust collection system. Near Van Horn, 
Continental Minerals Co. built a 100-ton-a-day mill to process barite 
ore from its Apache Mountain lease. A $500,000 automatic barite proc- 
essing plant was built in Houston by International Minerals & 
Chemical Corp. The plant processed barite ores from Missouri, 
Mexico, Peru, and the Mediterranean area. Kaiser-Gypsum Co. built 
a $3- to $5-million gypsum products plant on the Houston ship chan- 
nel, adjacent to the Olin-Mathieson Chemical Corp. plant. A $750,000 
expansion program was begun at the Houston sulfur-chemical facility 
of Penn Salt Chemicals Corp; the new unit will produce a variety of 
alkyl mercaptans. 

A l-percent increase in barge rates on the Mississippi River sys- 
tem in the Gulf Intercoastal Canal, effective November 1, was pro- 
inpr the Waterways Freight Bureau. Specific rate increases 
included 11 cents a ton on bulk sulfur; 10 cents a ton on paper, pulp 
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wood, wood chips, limestone, sand and gravel, bauxite, iron or. 
chrome, and salt ; 6 cents a ton on phosphate rock and super phosphate: 
and 22 cents a ton on scrap iron. 

Barite.—Crude barite from other states and foreign countries wx 
e in grinding plants in Cameron, Harris, Maverick, and 

ueces Counties. Most of the material was processed for use in drill- 
ing mud for the oil and gas industry. Output was less than that of 
n principally because of less drilling activity in the oil and gx 
industry. 

Bromine.—The tonnage and value of bromine was 13 percent under 
that of 1959, reflecting excessive gasoline stocks and the wth of the 
compact car market. Ethyl-Dow Chemical Co., the Nation's fore- 
most producer of bromine, operated its Freeport facilities at reduced 
rates throughout 1960. 

Cement.—The cement industry expanded its production, storage, and 
handling facilities. There were 16 companies operating with total 
production capacity of 38.9 million barrels of cement, compared with 
15 companies and capacity of 37.5 million barrels in 1959. re multi- 
million dollar, 1.4-million-barrel-per-year Midlothian plant of Texas 
Industries, Inc, in Ellis County began production late in 126%. 
Cement plants were in 11 counties compared with 10 in 1959. Operat- 
ing at about 59 percent of capacity, output of the plants declined 16 
percent in quantity and 13 percent in value. Five of the pans com- 
prising 34 percent of total capacity, were along the Gulf Coast and 
used over 2 million tons of shell in Dus cement; the 11 remain- 
ing plants, in 8 inland counties, used over 4 million tons of limestone. 
Four of the cement plants used a dry process and accounted for 1? 
percent of installed capacity. The wet process was used by 12 plant: 
with 81 percent of the capacity. Intrastate markets consumed 8 
percent of the cement shipped in 1960. 


TABLE 13.—Destination of shipments of portland cement to Texas from mill» 


Change. percent 


Texas 
Year (thousand 
barrels) In Texas | In United 
States 

1951-55 (average)......-..-. 2-2-2222 nen ce ce aes e e eae erre na cerca 17,002 5 ol A 
1956s A A O AE E EA E UT tebe ei Ede 20, 954 +1 +6 
¡A A AN Oe tara ME eS A ee Sete Mees AA 18, 891 —10 

1958 A tec escheat ME 22, 323 +18 $ 
10505 A A O Matin cae 23, 884 +7 + 
E A A II sa gae aaa 20, 195 -—15 -i 


TABLE 14.—Portland cement produced and shipped 


(Thousand barrels and thonsand'dollars) 


n. E se ewreo reese — etree we mew ewer ene ee eer eee emcee 
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Clays.—Although the clay industry was an important segment of the 
State's economy and extensive deposits of common clay or shale are. 
widely distributed, only deposits close to large metropolitan or indus- 
trial centers were o E . Clay production decreased 15 percent 
in quantity and 11 percent in value, compared with 1959. 

Miscellaneous clay provided 75 percent of the production, 34 per- 
cent of which was used in manufacture of cement. Other important 
uses included the manufacture of building brick, heavy clay products, 
and lightweight aggregate. Fire clay accounted for 22 percent of 
total clay produced. Most fire clay was used in heavy clay prod- 
ucts, with smaller quantities being consumed in refractories, pottery, 
and stoneware. Bentonitic clays, including fuller’s earth, were used 
principally as a filtering medium for mineral and vegetable oils, as 
a component of drilling muds, and as an absorbent or carrier for 
insecticides and fungicides. 


TABLE 15.—Clays sold or used by producers, by kinds 


(Thousand short tons and thousand dollars) 


Bentonite Fire clay Miscellaneous Total ! 
clay 
Year AAA AAA 
Quan- | “Value | Quan- | Value | Quan- | Value | Quan- | Value 
tity tity tity tity 
1951-55 (average).................... 76 6 364 | $1, 200 1,908 | $2, 223 2, 348 $4, 269 
E EEE O Noe 161 1, 153 483 1, 007 2, 502 2,575 3, 146 4, 765 
bt yy O E E A 454 1, 057 2,411 2, 913 2, 992 4, 933 
PODS fee eee URN EDD 121 889 501 1, 135 3, 097 3,400 | 3,719 5, 424 
1950. A A eee Sek 133 917 7 1, 596 3, 015 3, 160 3,870 5, 703 
1900... occu O AA 116 873 115 1,668 | 2,471 2.517| 8,302 5, 058 


1 Incomplete total, excludes fuller's earth. 


Clay production was reported from 44 counties by 69 producers; 
83 of the counties reported miscellaneous clay, 10 reported fire clay, 
4 reported bentonite, and 2 reported fuller’s earth production. The 
five n clay-producing counties, in order of output, were: Har- 
ris, Eastland, Rusk, Dallas, and Bastrop. The five principal produc- 
ing companies were: Ideal Cement Co., Henderson Clay Products, 
Texas Lightweight Aggregate, General Portland Cement Co., and 
American Aggregate Co. 

Feldspar.—À small amount of feldspar was stockpiled in Llano 
County to be ground and processed as roofing material. 

Fluorspar.—F luorspar, principally from foreign countries, was proc- 
essed at mills in Brewster, Cameron, Fayette, and Harris Counties 
for use in chemical and metallurgical industries. Much of the fluor- 
spar was used in manufacturing cryolite for consumption in aluminum 
reduction plants in Alabama, Arkansas, Oregon, and Washington. 

Gem Stones.—Collection, preparation, and sale of gem stones by ama- 
teurs and dealers dl The principal gem-type minerals found 
in Texas were agate, jasper, amethyst, apatite, chrysocolla, cinnabar, 
fluorspar, garnet, obsidian, opal, and agatized wood. Search for the 
stones centered in Brewster, Culberson. Hudspeth, Jeff Davis, Mason, 
Webb, and Zapata Counties. 
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Graphite.—Flake graphite was mined from open pits and process 
in the mill of Southwestern Graphite Co. in Burnet County. 

Gypsum.—Gy psum production declined 16 percent in volume and 1: 
percent in value from that of 1959, due largely to excess capacity fo 
making gypsum-wallboard and building products and to a 6-percex 
drop in construction in the State. Production by seven producers, 21 
from open-pit mines, was reported from five counties—F isher, Harde 
man, Hudspeth, Nolan, and Ward. Most of the crude gypsum wa 
used in manufacturing lath and wallboard; the remainder was used 
principally in building plaster. 


TABLE 16.—Crude gypsum mined 


Year Short tons Value Year Short tons Value 
1951-55 (average). -...-.-.| 1,158, 664 | $3, 304, 685 || 1958. _.....oocooommoo..o... 1, 240. 050 Him 
A A 1, 156, 956 3, 623, 005 ¡AAA 1. 351. 050 4.71128 
|t A UN 1, 043, 236 3, 343, 217 || 1960. ................-..--. 1, 131, 034 3, eu: del 


Lime.—Moderate expansion of the lime industry continued as de 
mand by chemical and industrial users remained high. Consumption 
by chemical and industrial users amounted to 78 percent of total out- 
put; the remainder was used in construction. As in 1959, lime pro- 
duction was reported from 8 counties by 10 producers; the 3 leading 
counties in order of output were Nueces, Comal, and Travis Counties 
About equal quantities of limestone and shell were used as basic raw 
material for lime production. 

Most of the lime output, 94 D was consumed within the State: 
the major part was captive. ut-of-State shipments were sent mostly 
to adjoining states. 


TABLE 17.—Lime sold by producers 


uicklime 
bon tons) 


d 


1951-55 (average)............... ll Lll LLL eee 
1956 A A IS A e 


The industry utilized 23 shaft kilns and 16 rotary kilns (total an- 
nual rated capacity, 1,287,000 tons), operating at about 64 percent of 
capacity. Principal chemical and industrial uses were in the manu- 
facture of alkalies, paper and petrochemicals, and as metallurgical 
lime in open hearth and electric furnaces. A large quantity was used 
for purifying and softening water. 

Lithium.—Lithium hydroxide was processed from lepidolite ores 
from Southern Rhodesia at the San Antonio plant of American 
Lithium Chemicals, Inc. During the year, this firm completed its con- 
Pia bs supply the Atomic Energy Commission with lithium hy- 

roxide. 


THE MINERAL INDUSTRY OF TEXAS 977 


Magnesium Compounds.—Magnesium compounds were produced at 
the Freeport plant of Dow Chemical Co. A significant quantity of 
the magnesium oxide produced was processed to periclase, a basic 
refractory material, at the new Freeport plant of E. J. Lavino € Co. 

Natural Salines.—Sodium sulfate was recovered from salt brines in 
Terry and Ward Counties by Ozark-Mahoning Co. Improved de- 
mand for salt cake resulted in increased production and the company 
was planning expansions at its Brownfield and Monahans facilities. 

Perlite (Expanded).—A lthough no crude perlite had been produced 
in Texas since 1956, crude materials from New Mexico and Colorado 
were expanded at six plants in four counties. The expanded material 
was used as lightweight aggregate in concrete, as an aggregate in 
building plaster, and as loose-fill insulation. All plants were close to 
metropolitan and industrial markets. 

Phosphate Rock.—Crude phosphate rock, shipped from Tennessee 
and Florida, was used as a component of mixed fertilizers. Substan- 
tial quantities of processed superphosphate and triple superphosphate 
were shipped from other states for use in fertilizer preparation. 

Salt.—Salt recovered from vast salt domes of the Gulf Coast and 
salt beds of the coastal plains was a vital component of the growin 
chemical industry. Production increased 5 percent in quantity and 
4 percent in value compared with 1959. Over 90 percent of the output 
was from brine wells drilled to salt domes in seven counties and to 
salt beds in four counties. Principal producing counties were Bra- 
zoria, Chambers, and Duval. Most of the brine was used in manu- 
facturing chlorine, soda ash, and other chemicals. Other uses included 
paper and pulp manufacture, feed mixing, water softening, and meat 
a Nearly all the salt was consumed by industries within 
the State. 


TABLE 18.—Salt sold or used by producers 


(Thousand short tons and thousand dollars) 


Year Quantity Value Year Quantity Value 
1951-55 (average) ......... 2, 867 $7, 118 || 1858....... LLL Lll... 3, 843 $15,115 
1050.:. 22.20 LL eee ree 3, 963 14.370 || 10359 ur. ec lou coena ees 4, 519 17, 498 


1995... oce eee E ces 4, 612 17,104 || 1900... ean ecules 4, 156 18, 222 


Sand and Gravel.—' The tonnage and value of sand and gravel de- 
clined 15 and 11 percent, respectively, compared with 1959, because 
of curtailed highway and building construction due to inclement 
weather during the first quarter and an overall 6-percent decline in 
construction contracts. Deposits of sand and gravel, usually near the 
larger streams, are extensive and widespread. 

roduction was reported from 97 counties. Commercial produc- 
tion supplied 90 percent of total output, and Government-and-con- 
tractor production accounted for the remaining 10 percent. Building 
and paving consumed 91 percent of the output. Other uses were glass 
manufacture, railroad ballast, engine and molding sand, sandblasting, 
filtering, and grinding. Over 90 percent of all sand and gravel pro- 
duced was washed or otherwise prepared. Trucks handled 79 per- 
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cent; railroads, 19 percent; and waterways, 2 percent of the total 
shipments. 

he average value of commercial sand and gravel in 1960 was $1.11 
a ton; prepared material averaged $1.16 a ton. Most Government- 
and-contractor material was produced for the Texas Highway De- 
partment. 


TABLE 19.—Sand and gravel sold or used by producers 
(Thousand short tons and thousand dollars) 


Commercial Government-and- Total sand and card 
contractor 
Year 
Quantity Value Quantity Vai 
1951-55 (average) o... 18, 126 $18, 800 3, 891 $19 19 
TI o a es 23, 311 25, 512 6, 025 2-1 
IIT asento A IS 19.155 21, 979 4, 530 ao 
jio Pc CERE E 27,015 28, 703 5, 856 y. xé 
e AAA A 29, 5.0 32, 095 5,775 34 72 
1900... o AN seat eur. 26, 918 29, 857 2, 926 3:3 


Stone.—The output of stone, including limestone and shell used in 
manufacture of cement and lime, declined 7 percent from 1959. The 
five leading stone producing (shell excluded) counties in order of 
production value were Bexar, Wise, Dallas, Comal, and Travis. The 
three leading counties producing shell were Chambers, Galveston, and 
Matagorda. 

Of the total output, stone supplied 74 percent and shell, 26 percent. 
Limestone comprised 93 percent of the stone produced and sandstone. 
6 percent; the remaining 1 percent was distributed among basal, 
granite, caliche, marble, and miscellaneous stone. Crushed stone— 
mostly limestone—represented over 99 percent of total stone produc- 
tion. Principal uses for crushed stone were roadstone, concrete, agere- 
pate railroad ballast, cement, and lime. Shell dredged from shallow 

ays along the Gulf Coast totaled 10 million tons, about equal to the 
1959 output; value of the shell was 8 percent above that of 1959. 


TABLE 20.—Stone sold or used by producers, by kinds 


(Thousand short tons and thousand dollars) 


Sandstone Miscellaneous 


Limestone 


Vulue 


Qnan- Quan- Quan- | Value 
tity tity tity 


——— | e | a M ee c | cM 


1956...... $18,357 }, 236 12,018 | $15, 483 700 $636 
1957 2. 20, 509 1,810 9,650 | 12,640 (2) (2) 
1958 24, 794 007 9,035 | 12, 654 404 

1059 30, 004 2, 406 10,310 | 14.419 177 257 
1960. ....- j 1, S16 10,304 | 15, 798 159 212 


1 Includes other stone and stone indicated by footnote 2. 
2 Figure withheld to avoid disclosing individual company confidential data; included with ** Total." 
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Principal uses were in cement and lime manufacture, concrete aggre- 
gate, and chemicals. 

Dimension stone furnished only a small part of total stone tonnage, 
but its value contributed substantially to total value of stone produc- 
tion. Rough architectural stone accounted for 17 percent of dimension 
stone used, dressed building stone for 48 percent, and paving blocks 
for 35 percent. All stone was produced by quarry or open-pit methods. 
Trucks moved 27 percent of stone shipments; railroads, 9 percent; 
waterways, 19 percent; and unspecified, 45 percent. 

Sulfur.—Onutput of native sulfur by the Frasch process was reported 
from six Gulf Coast counties by five producers. Production of by- 
product sulfur from purification of natural gas and refinery gases 
was reported from 12 inland counties by 18 producers and from 2 
Gulf Coast counties by 5 producers. Native sulfur (about 92 percent 
of total sulfur produced in 1960) decreased 8 percent in tonnage and 9 

ercent in value, compared with 1959. Increasing competition for 

oth domestic and foreign markets was a major contributing factor 
for the decline. Major competition for domestic producers came 
from Mexican Frasch sulfur imports. However, recovered-sulfur 
roducers made inroads in some small local markets. Canadian, 
exican, and French sulfur producers offered growing competition 
to U.S. export markets, particularly in Canada, Europe, and South 
America. All Frasch producers and several byproduct sulfur pro- 
ducers offered bulk sulfur to consumers. Special facilities were re- 
uired to transport sulfur in bulk. Principal sulfuric acid uses were 
or fertilizers, chemicals, organic pigments, petroleum refining, and 
iron and steel production. Principal nonacid uses of sulfur were for 
paper-manufacturing, carbon disulfide, dyes, and other chemicals. 


TABLE 21.—8ulfur produced and shipped from Frasch mines 


(Thousand long tons and thousand dollars) 


——— 


$61, 621 
ión , 994 5 68, 908 
Ur a , , 225 || 10D ¿carrier 62, 855 


Tale and Soapstone.—Talc and soapstone were produced in Gillespie 
and Hudspeth Counties by seven producers. Output was 10 percent 
greater in volume and 19 percent greater in value than in 1959. Most 
of the production came from the expanding Allamoore district in 
Hudspeth County. Pioneer Talc Co. operated its grinding mill at 
Allamoore; custom grinding gained during the year. Demand for 
talc in ceramic products increased materially. Other important uses 
included carrier for insecticides and fungicides, roofing materials, 
rubber, and paint. A considerable quantity was exported to Mexico. 
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Vermiculite (Exfoliated).—Vermiculite obtained from other state 
was expanded at four plants in three counties. Both tonnage and 
value decreased compared with 1959. Principal uses were as a light 
weight aggregate for plaster and concrete and as loose-fill insulat:oz. 

Water.— Water requirements grew rapidly due to population grow: 
and industrial expansion. Petroleum refining and petrochemical 1- 
dustries, important components of industrial expansion, general 
require much more water per unit of product than other industrie. 
Intensive study of the State water problem was made by Federal, State. 
and municipal agencies, and trade groups. 

The Nation's first saline water conversion plant, capable of pre 
ducing 1 million gallons of fresh water daily, was being built at Fre 

ort. Construction of the $1.5 million plant began on August 3 
The plant will utilize the long tube, vertical, multiple-effect disti: 
tion process. Dow Chemical Co. was authorized to develop an in 
exchange process to minimize scale formation in the distillation units 


METALS 


Three metals (iron, mercury, and uranium) were mined, and one 
metal (magnesium) was recovered from sea water; their combine 
value was only a small fraction of mineral output value. However. 
Texas had 18 primary metallurgical plants which processed ores ani 
other materials shipped in from other states and foreign countrie. 
These plants recovered a variety of metals including aluminum, ar- 
timony, cadmium, copper, gold, silver, iron, lead, magnesium, mercury. 
manganese, tin, tungsten, and zinc. About a dozen secondary smelter: 
processed scrap and residues of aluminum, copper, lead, tin, and zinc. 

Important industry highlights include the following: The S6th Cor- 
gress enacted a law allowing mining industry tax write-offs for teu 
exploration costs up to $100,000, limited to $100,000 per year. A 
multimillion dollar expansion was planned at the Houston mill cf 
Sheffield Division of Armco Steel Corp. New facilities were to in- 
clude a combination slab and 160-inch plate mill which will prods 
plates 4 inches thick and 144 inches wide. Sheffield also contracted 
for 100 million cubic feet of oxygen a month to be delivered by pire 
line from the new plant of Linde Co., Division of Union Carlie 
Corp. The steel company planned to increase the use of oxy;ren in 
its open-hearth and sl furnaces to increase productive capacity 
without additional capital investment. Sovereign Steel of Texa: 
planned a $30 million direct reduction plant in the Palestine area 
that would produce sponge-iron or semisteel from marginal east Texa: 
iron ores. Nichols Copper Refinery of Phelps-Dodge Corp., El Pas. 
resumed operations early in February after a prolonged labor strike. 


| 


Mill. A ok ey ee ee la pc 
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TABLE 22.—Smelters, refineries, and reduction plants in 1960 


Product, company, and plant Location, Materia] treated Source of 
county material 
Aluminum: 
Aluminum Company of America: 
Point Comfort (alumina). .................. Calhoun...... Bauxite............. Foreign. 
Point Comfort (reduction)..................|--... do.........] 4 Alumina............- 
Rockdale (reduetion)....................... Milk: e ius dira aa 
Reynolds Metals Co.: 
Sherwin (alumina). ....... 2.2... . Ll cl... San Patricio...| Bauxite............. Foreirn. 
San Patricio (reduction). ........... LL s. loo lof RUPES Aliumina3...........- 
Antimony: National Le:d Co.: Laredo smelter...... Webb......... Ms hs Foreirn. 
Cadmium: American Smelting and Refining Com- | Nueces........ Flue dust............ Do. 
pony; electrolytic. 
Copper: 
American Smelting and Refining Company: El | El Paso....... Ore and concen- | Foreign and 
Paso smelter, trates, domestic. 
Phelps Dodge Refining Corp.: Nichols refinery..|..... Ca (+ AN Blister and anode...| Domestic. 
Iron: 
Lone Star Steel Co.: Daingerfleld plant......... Morris........ Ore and scrap....... dr bc and 
omestic. 
Sheffield Division of Armco Steel Corp.: Hous- | Harris.........]..... COn Do. 
à ton plant. 
American Smelting and Refining Company: | El Paso....... Ore and concen- | Foreign and 
El Paso smelter. trates. domestic, 
Magnesium: The Dow Chemical Co.: Freeport | Brazoria...... Seawauter............ 
piant, 
Manganese: Tenn-Tex Alloy & Chemical Co........ Harris ........ 2 AA Foreign. 
Mercury: Terlingua Mercury Corp................. Presidio.......]..... Ms Dornestic, 
Tin-Tungsten: Wah Chang Corp.: Texas City | Galveston.....]..... Us to Foreign. 
smelter, 
Zinc: 
American Smelting and Refining Company: 
Amarillo retort smelter....................- Potter......... Ore and concen- | Domestic 
trates. and for- 
eign. 
Corpus Christi electrolytic.................. Nueces........]..... dile Foreign. 
El Paso fuming phont occ El Paso....... Dusts and residues.. 
American Zinc Co, of Illinois: Maehovecstuelter.| Moore.......- Concentrates and | Foreign and 
fumes, domestic, 


The Federal Bureau of Mines conducted experiments on injection of 
solid-fuel fines directly into the smelting zone of a blast furnace to 
replace part of the coke burden. Results indicated that 20 to 24 per- 
cent of the coke requirements could be replaced by utilizing this 
miethod.* 

Laboratory mineral-dressing tests were conducted on several limo- 
nite and siderite iron ores from the North Basin of the east Texas iron 
ore district by the Bureau of Mines. The most effective process proved 
to be magnetic separation of roasted ore.’ 

Aluminum and Bauxite.—Aluminum productive capacity advanced 
from 57,000 tons a year in 1950 to 385,000 tons a year in 1960, 
making Texas the second largest aluminum producing State. The 
multimillion dollar expansion program at the Point Comfort alumina 
works of Aluminum Company of America was essentially completed 
in 1960; most facilities of the second 375,000-tons-per-year unit were 
installed. The company was considering several alternate plans for a 
channel through Lavaca Bay to allow deep sea ore boats to reach their 
unloading dock. All Texas alumina refineries and aluminum reduc- 
tion plants operated at reduced capacities during 1960. 


4 Ostrowski, E. J.. Royer, M. B., and Ropelewski, L. S.. Injecting Solid Fuels Into Smelt- 
Ae Gone of an Experimental Blast Furnace: Bureau of Mines Rept. of Investigations 5648, 

0, Pp. 

e Powell, H. E., and Dressel, W. M., Laboratory Benefictation of Fast Texas Limonite- 
Siderite Iron Ores: Bureau of Mines Rept. of Investigations 5647, 1960, 14 pp. 
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Petrochemicals.—The petrochemical industry of Texas maintained it: 
dominant National position through new products, installations, and 
expansions. There were 122 operating petrochemical plants most of 
which were along the Gulf Coast. More than half of the plants 
produced complex organic products, 6 produced nitrogen-based chem- 
icals, 17 produced butadiene and copolymer products, and more than 
40 recovered sulfur or produced carbon black. The aliphatics group 
of petrochemicals (ethylene, propylene, butylene, and acetylene) rep 
resented over half of the productive capacity. Aromatics (benzene, 
toluene, and xylene) and inorganic chemicals (ammonia, sulfur, and 
carbon black) supplied the remaining petrochemical productive 
capacity. Although the State's petrochemical industry was distinctly 
raw-material-orientated, availability of water transportation, par- 
pe Ca freight from Gulf Coast ports and inland waterways 
of the Mississippi and Ohio Rivers, contributed significantly to ad- 
vantages of the petrochemical industry’s Gulf Coast locations. 

Industries that consume large quantities of petrochemical products 
were expanding or building new facilities in Texas. For example. 
four companies were building or planning synthetic rubber plants 
having a combined capacity of 110,000 tons annually. Phillips Pe 
troleum Co. was constructing a 25,000-ton-per-year butadiene plant 
at Borger; Firestore Tire & Rubber Co., a 30,000-ton-per-year poly- 
butadiene plant at Orange; and Goodyear Tire & Rubber Co. a 
30,000-ton-per-year plant at Beaumont. Goodrich-Gulf Chemical Co. 
planned a 25,000-ton-per-year polybutadiene plant at either Orange 
or at Institute, W. Va. Butyl rubber capacity of the Baytown refinery 
of Humble Oil & Refining Co. will range from 125 million pounds 
to 170 million pounds annually. The company planned to increase 
orthoxylene (an alternate to naphthalene) capacity from 44 million to 
72 million pounds annually at its Baytown refinery. A $2 million Hy- 
deal unit to produce 50 million gallons of benzene annually was being 
installed at the Texas City refinery of Plymouth Oil Co. Another $1 
million Hydeal unit to produce 7 million gallons of benzene was 
added to the Corpus Christi refinery of Sun Tide Refining Co. 

Pipelines.—Pipelines contributed to effectiveness and economy of 
major raw mineral fuels and stimulated distant markets by establish- 
ing cheaper means of transportation. Major pipeline expansion and 
construction projects were reported as loa Construction began 
in April on the Nation's first LPG pipeline—a $71 million, 1,800-mile 
line which will move products from Texas and New Mexico to St. Paul. 
Minn., and Milwaukee, Wis. Capacity will be 50,000 barrels of prod- 
ucts daily. A 1,080-mile, 60,000-barrel-per-day LPG pipeline will be 
built by Trans-Continental Gas Pipeline Corp. from Mont Belvieu, 
near Houston, to Danville, Va., with transfer terminals in Louisiana, 
Mississippi, Alabama, Georgia, North and South Carolina, and Vir- 

inia. 

E A $196 million, 1,890-mile pipeline to deliver 300 million cubic feet 
of gas daily from Western Texas and Oklahoma to the Los Angeles, 
Calif., area was completed by Trans-Western Pipeline Co. on August 
9, with valve turning ceremonies at Needles, Calif. The project re- 
quired 3 years to complete; pipeline construction, however, required 
only 9 months. Markets for new products in new areas were opened 


| 


| 
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to Texas Gulf Refining operations when Texas Eastern Transmission 
Corp. completed a 90-mile connecting link between its “Little Big 
Inch” and the transmission system of Buckeye Pipeline Co. Texas 
refineries with “Little Big Inch” connections are: Humble Oil & Re- 
fining Co., Baytown; Phillips Petroleum Co., Sweeny ; Gulf Oil Corp., 
Port Arthur; Texas City Refining Co. and Republic Oil Refining Co., 
Texas City; Crown Central Petroleum Co. and Shell Oil Co., Hous- 
ton; and Mobile Oil Co., Texas Gas Corp., and Atlantic Refining Co., 
Beaumont. Industrial] areas served by this combination of facilities 
are Toledo and Cleveland, Ohio, and Detroit, Mich. 


NONMETALS 


The 15 nonmetals produced in 1960 were valued at $262 million, 6 
percent of the State tota] mineral production value. The five pon 
cipal nonmetal commodities, in order of value, were cement, sulfur, 
stone, sand and gravel, and salt. Production declines were reported 
for 10 of the 15 nonmetals; 2 of the 5 showing increases were lime 
and salt, which were consumed in large volumes by the expanding 
chemical industry. 

Virtually all nonmetals except sulfur were produced for local mar- 
kets because of their bulk weight and low unit price. 

Important industry advances were made during the year. A $1 
million plant to remove hydrocarbon and other trace impurities from 
“dark” sulfur and upgrade the product to premium “bright” sulfur 
was built at the Spindletop terminal of Texas Gulf Sulfur. A special 
process developed by the company permitted removal of the minor 
organic inclusions to yield a sulfur product preferred by most of the 
sulfur-consuming industry. Sulfur mining (Frasch) operations at 
Clemens Dome in Brazoria County were terminated by Jefferson Lake 
Sulfur Co. due to depletion of reserves. Talc production increased in 
the Allamoore district ; deposits were developed by five tale producers. 
Pioneer Talc Co. continued operation of its new grinding mill; several 
other mining interests acquired mineral leases for exploratory work. 
A. multimillion dollar expansion of the cement plant near Waco was 
begun by Universal Atlas Cement Division of U. S. Steel Corp. New 
facilities, which would double capacity to 2 million barrels of finished 
cement, included a second rotary kiln and accessory equipment, and 
a new and more efficient dust collection system. Near Van Horn, 
Continental Minerals Co. built a 100-ton-a-day mill to process barite 
ore from its Apache Mountain lease. A $500,000 automatic barite proc- 
essing plant was built in Houston by International Minerals & 
Chemical Corp. The plant processed barite ores from Missouri, 
Mexico, Peru, and the Mediterranean area. Kaiser-Gypsum Co. built 
a $3- to $5-million gypsum products plant on the Houston ship chan- 
nel, adjacent to the Olin-Mathieson Chemical Corp. plant. A $750,000 
expansion program was begun at the Houston sulfur-chemical facility 
of Penn Salt Chemicals Corp; the new unit will produce a variety of 


ux e mercaptans. 

1-percent increase in barge rates on the Mississippi River sys- 
tem in the Gulf Intercoastal Canal, effective November 1, was pro- 
pom the Waterways Freight Bureau. Specific rate increases 
included 11 cents & ton on bulk sulfur; 10 cents a ton on paper, pulp 
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Petrochemicals.—The petrochemical industry of Texas maintained t: 
dominant National position through new products, installations, and 
expansions. There were 122 operating petrochemical plants most of 
which were along the Gulf Coast. More than half of the plar: 

roduced complex organic products, 6 produced nitrogen-based chem- 
icals, 17 produced butadiene and copolymer products, and more thar 
40 recovered sulfur or produced ee black. The aliphatics group 
of petrochemicals (ethylene, propylene, butylene, and acetylene) rep- 
resented over half of the productive capacity. Aromatics (benzene, 
toluene, and xylene) and inorganic chemicals (ammonia, sulfur, and 
carbon black) supplied the remaining petrochemical productive 
capacity. Although the State’s petrochemical industry was distinctly 
raw-material-orientated, availability of water transportation, par- 
ticularly ocean freight from Gulf Coast ports and inland waterways 
of the Mississippi and Ohio Rivers, contributed significantly to ad- 
vantages of the petrochemical industry’s Gulf Coast locations. 

Industries that consume large quantities of petrochemical] products 
were expanding or building new facilities in Texas. For example. 
four companies were building or planning synthetic rubber plants 
having a combined capacity of 110,000 tons annua Phillips Pe 
troleum Co. was constructing & 25,000-ton-per-year butadiene plant 
at Borger; Firestore Tire & Rubber Co., a 30,000-ton-per-year poly- 
butadiene plant at Orange; and Goodyear Tire & Rubber Co., a 
30,000-ton-per-year plant at Beaumont. Goodrich-Gulf Chemical Co. 
planned a 25,000-ton-per-year polybutadiene plant at either Orange 
or at Institute, W. Va. Butyl rubber capacity of the Baytown refinert 
of Humble Oil & Refining Co. will range from 125 million pounds 
to 170 million pounds annually. The company planned to increase 
orthoxylene (an alternate to naphthalene) capacity from 44 million to 
72 million pounds annually at its Baytown refinery. A $2 million Hy- 
deal unit to produce 50 million gallons of benzene annually was being 
installed at the Texas City refinery of Plymouth Oil Co. Another $1 
million Hydeal unit to produce 7 million gallons of benzene was 
added to the Corpus Christi refinery of Sun Tide Refining Co. 

Pipelines.— Pipelines contributed to effectiveness and economy of 
major raw mineral fuels and stimulated distant markets by establish- 
ing cheaper means of transportation. Major pipeline expansion and 
construction projects were reported as follows: Construction began 
in April on the Nation’s first LPG pipeline—a $71 million, 1,800-mile 
line which will move products from Texas and New Mexico to St. Paul. 
Minn., and Milwaukee, Wis. Capacity will be 50,000 barrels of prod- 
ucts daily. A 1,080-mile, 60,000-barrel-per-day LPG pipeline will be 
built by Trans-Continental Gas Pipeline Corp. from Mont Belvieu, 
near Houston, to Danville, Va., with transfer terminals in Louisiana, 
Mississippi, Alabama, Georgia, North and South Carolina, and Vir- 

inia. 

3 A $196 million, 1,890-mile pipeline to deliver 300 million cubic feet 
of gas daily from Western Texas and Oklahoma to the Los Angeles, 
Calif., area was completed by Trans-Western Pipeline Co. on August 
9, with valve turning ceremonies at Needles, Calif. The project. re- 
quired 3 years to complete; pipeline construction, however, required 
only 9 months. Markets for new products in new areas were opened 


"^ -— Ñ- mie 


THE MINERAL INDUSTRY OF TEXAS 973 


to Texas Gulf Refining operations when Texas Eastern Transmission 
Corp. completed a 90-mile connecting link between its “Little Big 
Inch” and the transmission system of Buckeye Pipeline Co. Texas 
refineries with “Little Big Inch” connections are: Humble Oil & Re- 
fining Co., Baytown; Phillips Petroleum Co., Sweeny; Gulf Oil Corp., 
Port Arthur; Texas City Refining Co. and Republic Oil Refining Co., 
Texas City; Crown Central Petroleum Co. and Shell Oil Co., Hous- 
ton; and Mobile Oil Co., Texas Gas Corp., and Atlantic Refining Co., 
Beaumont. Industrial areas served by this combination of facilities 
are Toledo and Cleveland, Ohio, and Detroit, Mich. 


NONMETALS 


The 15 nonmetals produced in 1960 were valued at $262 million, 6 
percent of the State total mineral production value. The five prin- 
cipal nonmetal commodities, in order of value, were cement, sulfur, 
stone, sand and gravel, and salt. Production declines were reported 
for 10 of the 15 nonmetals; 2 of the 5 showing increases were lime 
and salt, which were consumed in large volumes by the expanding 
chemical industry. 

Virtually all nonmetals except sulfur were produced for local mar- 
kets because of their bulk weight and low unit price. 

Important industry advances were made during the year. A $1 
million plant to remove hydrocarbon and other trace impurities from 
“dark” sulfur and upgrade the product to premium “bright” sulfur 
was built at the Spindletop terminal of Texas Gulf Sulfur. A special 
process develo by the company permitted removal of the minor 
organic inclusions to yield a sulfur product preferred by most of the 
sulfur-consuming industry. Sulfur mining (Frasch) operations at 
Clemens Dome in Brazoria County were terminated by Jefferson Lake 
Sulfur Co. due to depletion of reserves. Talc production increased in 
the Allamoore district; deposits were developed by five talc producers. 
Pioneer Talc Co. continued operation of its new grinding mill; several 
other mining interests acquired mineral leases for exploratory work. 
A multimillion dollar expansion of the cement plant near Waco was 
begun by Universal Atlas Cement Division of U.S. Steel Corp. New 
facilities, which would double capacity to 2 million barrels of finished 
cement, included a second rotary kiln and accessory equipment, and 
a new and more efficient dust collection system. Near Van Horn, 
Continental Minerals Co. built a 100-ton-a-day mill to process barite 
ore from its Apache Mountain lease. A $500,000 automatic barite proc- 
essing plant was built in Houston by International Minerals & 
Chemical Corp. The plant processed barite ores from Missouri, 
Mexico, Peru, and the Mediterranean area. Kaiser-Gypsum Co. built 
a $3- to $5-million gypsum products plant on the Houston ship chan- 
nel, adjacent to the Olin-Mathieson Chemical Corp. plant. A $750,000 
expansion program was begun at the Houston sulfur-chemical facility 
of Penn Salt Chemicals Corp; the new unit will produce a variety of 
E mercaptans. 

1-percent increase in barge rates on the Mississippi River sys- 

tem in the Gulf Intercoastal Canal, effective November 1, was pro- 
by the Waterways Freight Bureau. Specific rate increases 
included 11 cents & ton on bulk sulfur; 10 cents a ton on paper, pulp 
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wood, wood chips, limestone, sand and gravel, bauxite, iron ore. 
chrome, and salt; 6 cents a ton on phosphate rock and super phosphate: 
and 22 cents a ton on scrap iron. 

Barite.—Crude barite from other states and foreign countries was 

rocessed in grinding plants in Cameron, Harris, Maverick, and 

ueces Counties. Most of the material was processed for use in drill- 
ing mud for the oil and gas industry. Output was less than that of 
dd principally because of less deling activity in the oil and gas 
industry. 

Bromine.—The tonnage and value of bromine was 13 percent under 
that of 1959, reflecting excessive gasoline stocks and the growth of the 
compact car market. Ethyl-Dow Chemical Co., the Nation's fore- 
most producer of bromine, operated its Freeport facilities at reduced 
rates throughout 1960. 

Cement.—The cement industry expanded its production, storage, and 
handling facilities. There were 16 companies operating with total 
production capacity of 38.9 million barrels of cement, compared with 
15 companies and capacity of 37.5 million barrels in 1959. e multi- 
million dollar, 1.4-million-barrel-per-year Midlothian plant of Texas 
Industries, Inc, in Ellis County began production late in 1960. 
Cement plants were in 11 counties compared with 10 in 1959. Operat- 
ing at about 59 percent of capacity, ontpur of the plants declined 16 
percent in quantity and 13 percent in value. Five of the plants, com- 
prising 34 percent of total capacity, were along the Gulf Coast and 
used over 2 million tons of shell in producing cement ; the 11 remain- 
ing plants, in 8 inland counties, used over 4 million tons of limestone. 
Four of the cement plants used a dry process and accounted for 1% 
percent of installed capacity. The wet process was used by 12 plants 
with 81 percent of the capacity. Intrastate markets consumed 87 
percent of the cement shipped in 1960. 


TABLE 13.—Destination of shipments of portland cement to Texas from mills 


Change, percent 


Texas 
Year (thousand 
barrels) In Texas moe 
states 


1051-55 (AVerüpo). ¿Sicilia 17 989 |. loloxc uli ELLA 
Er Raid MPO REESE NS 20, 954 +1 +8 
1057. i ccc A nuuc ee eee ee oe eee 18, 891 —10 — 
(100 MEME TER A 22, 323 +18 +46 
Ecc — ———————— oe cate 23, 884 +7 -9 
1900.22. Serco sn -—————Á—————— PN 20, 195 —15 


TABLE 14.—Portland cement produced and shipped 


(Thousand barrels and thonsand'dollars) 


Shipments 


Year Production 


Quantity Value 


1951-55 (Average) es 2 ese er en ee a dec M E 2n. 520 $e 1r 
A ————Ó——Ó—Ó———— 25, 234 TS TN 
1057 a ta ll o ts 21, 547 e. x 

SI m--———— ——————————— ——PÁ— Áo 25, AM 7,8 
1050 A A a A O ee Sree ad 27,215 85 ^2 
DAMM ———— ———— ÁO 22, 721 73, 6i 
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Clays.—Although the clay industry was an important segment of the 
State's economy and extensive deposits of common clay or shale are. 
widely distributed, only deposits close to large metropolitan or indus- 
trial centers were exploited. Clay production decreased 15 percent 
in quantity and 11 percent in value, compared with 1959. 

iscellaneous clay provided 75 percent of the production, 34 per- 
cent of which was used in manufacture of cement. Other important 
uses included the manufacture of building brick, heavy clay products, 
and lightweight aggregate. Fire clay accounted for 22 percent of 
total clay produced. Most fire clay was used in heavy clay prod- 
ucts, with smaller quantities being consumed in refractories, pottery, 
and stoneware. Bentonitic clays, including fuller's earth, were used 
principally as a filtering medium for mineral and vegetable oils, as 
a component of drilling muds, and as an absorbent or carrier for 
insecticides and fungicides. 


TABLE 15.—Clays sold or used by producers, by kinds 
(Thousand short tons and thousand dollars) 


Bentonite Fire clay Miscellaneous Total ! 
clay 
Year A EPA = 
Quan- ¡Value | Quan- | Value | Quan- | Value | Quan- | Value 
tity tity tity tity 

1951-55 (average) .................... 76 $846 364 | $1,200 | 1,908 | $2.223 | 2,348 | $4, 269 
E A A m CE pae 161 1,183 483 1, 007 2, 502 2. 015 3, 146 4, 765 
1057 A A e aa 27 454 1, 057 2, 411 2, 913 2, 992 4, 933 
1058. 1. A muss cx Men E 121 889 501 1,135 3, 097 3,400 | 3,719 5, 424 
AA A AN 1 947 722 1,596 | 3,015 3,160 | 3,870 5, 703 
1000. AN A ema d HE 116 873 715 1, 668 2, 471 2, 517 3, 302 5, 058 


1 Incomplete total, excludes fuller’s earth. 


Clay production was reported from 44 counties by 69 producers; 
33 of the counties reported miscellaneous clay, 10 reported fire clay, 
4 reported bentonite, and 2 reported fuller’s earth production. The 
five papa clay-producing counties, in order of output, were: Har- 
ris, Eastland, Rusk, Dallas, and Bastrop. The five principal produc- 
ing companies were: Ideal Cement Co., Henderson Clay Products, 
Texas Lightweight Aggregate, General Portland Cement Co., and 
American Aggregate Co. 

Feldspar.—A small amount of feldspar was stockpiled in Llano 
County to be ground and processed as roofing material. 

Fluorspar.— F luorspar, principally from foreign countries, was proc- 
essed at mills in Brewster, Cameron, Fayette, and Harris Counties 
for use in chemical and metallurgical industries. Much of the fluor- 
spar was used in manufacturing cryolite for consumption in aluminum 
reduction plants in Alabama, Arkansas, Oregon, and Washington. 

Gem Stones.—Collection, pre aration, and sale of gem stones by ama- 
teurs and dealers continued. The principal gem-type minerals found 
in Texas were agate, jasper, amethyst, apatite, chrysocolla, cinnabar, 
fluorspar, garnet, obsidian, opal, and agatized wood. Search for the 
stones centered in Brewster, Culberson, Hudspeth, Jeff Davis, Mason, 
Webb, and Zapata Counties. 
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Graphite.—Flake graphite was mined from open pits and processed 
in the mill of Southwestern Graphite Co. in Burnet County. 

Gypsum.—Gypsum production declined 16 percent in volume and !; 
percent in value from that of 1959, due largely to excess capacity for 
making gypsum-wallboard and building products and to a 6-percent 
drop in construction in the State. Production by seven producers, al 
from open-pit mines, was reported from five counties—F isher, Harce- 
man, Hudspeth, Nolan, and Ward. Most of the crude gypsum was 
used in manufacturing lath and wallboard; the remainder was usd 
principally in building plaster. 


TABLE 16.—Crude gypsum mined 


Year Short tons 


ed | ee, A 


$3, 304, 685 || 1958............. ll. l.l... 
, 3, 623, 005 | e € 
A ese wae , 043, 3, 343, 217 || 1900... eer 


Lime.—Moderate expansion of the lime industry continued as de 
mand by chemical and industrial users remained high. Consumption 
by chemical and industrial users amounted to 78 percent of total out- 
put; the remainder was used in construction. As in 1959, lime lea 


uction was reported from 8 counties by 10 producers; the 3 leading 
counties in order of output were Nueces, Comal, and Travis Counties 
About equal quantities of limestone and shell were used as basic raw 
material for lime production. 
Most of the lime output, 94 percent, was consumed within the State: 
the major part was captive. Out-of-State shipments were sent mostly 
to adjoining states. 


TABLE 17.—Lime sold by producers 


uicklime Hydrated 
Year (short tons) me 
(short tons) | Short tons Value 
(thousscd®) 
1951-55 (average) ....-.-.----------------------- 175, 395 2 
O et ese SP REA TF S st Soe eS Ue C: 6 wt 
7,49 
7.156 
A A IR cg a ee IL Dae ER 8 x0 
901 


The industry utilized 23 shaft kilns and 16 rotary kilns (total an- 
nual rated capacity, 1,287,000 tons), operating at about 64 percent of 
capacity. Principal chemical and industrial uses were in the manu- 
facture of alkalies, paper and petrochemicals, and as metallurgical 
lime in open hearth and electric furnaces. A large quantity was us 
for purifying and softening water. 

Lithium.—Lithium hydroxide was processed from lepidolite ores 
from Southern Rhodesia at the San Antonio plant of American 
Lithium Chemicals, Inc. During the year, this firm completed its con- 
Pee bi supply the Atomic Energy Commission with lithium hy- 

roxide. 


- — = —— jia n m a 
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Magnesium Compounds.—Magnesium compounds were produced at 
the Freeport plant of Dow Chemical Co. A significant quantity of 
the magnesium oxide produced was processed to periclase, a basic 
refractory material, at the new Freeport plant of E. J. Lavino & Co. 

Natural Salines. —Sodium sulfate was recovered from salt brines in 
Terry and Ward Counties by Ozark-Mahoning Co. Improved de- 
mand for salt cake resulted in increased production and the company 
was planning expansions at its Brownfield and Monahans facilities. 

Perlite (Expanded).—Although no crude perlite had been produced 
in Texas since 1956, crude materials from New Mexico and Colorado 
were expanded at six plants in four counties. The expanded material 
was used as lightweight aggregate in concrete, as an aggregate in 
building plaster, and as loose-fill] insulation. All plants were close to 
metropolitan and industrial markets. 

Phosphate Rock.—Crude phosphate rock, shipped from Tennessee 
and Florida, was used as a component of mixed fertilizers. Substan- 
tial quantities of processed superphosphate and triple superphosphate 
were shipped from other states for use in fertilizer preparation. 

Salt.—Salt recovered from vast salt domes of the Gulf Coast and 
salt beds of the coastal plains was a vital component of the growin 
chemical industry. Production increased 5 percent in quantity an 
4 percent in value compared with 1959. Over 90 percent of the output 
was from brine wells drilled to salt domes in seven counties and to 
salt beds in four counties. Principal producing counties were Bra- 
zoria, Chambers, and Duval. Most of the brine was used in manu- 
facturing chlorine, soda ash, and other chemicals. Other uses included 
paper and pulp manufacture, feed mixing, water softening, and meat 
PER on Nearly all the salt was consumed by industries within 
the State. 


TABLE 18.—Salt sold or used by producers 


(Thousand short tons and thousand dollars) 


Year Quantity Value Year Quantity Value 
$7,118 |] 1958. accesso webu Ss 3, 843 $15,115 
ERIN A 4,519 17, 498 
17,104 || 1960.. oc ico 4,756 18, 222 


Sand and Gravel.—The tonnage and value of sand and gravel de- 
clined 15 and 11 percent, respectively, compared with 1959, because 
of curtailed highway and building construction due to inclement 
weather during the first quarter and an overall 6-percent decline in 
construction contracts. Deposits of sand and gravel, usually near the 
larger streams, are extensive and widespread. 

roduction was reported from 97 counties. Commercial produc- 
tion supplied 90 percent of total output, and Government-and-con- 
tractor production accounted for the remaining 10 percent. Building 
and paving consumed 91 percent of the output. Other uses were glass 
manufacture, railroad ballast, engine and molding sand, sandblasting, 
filtering, and grinding. Over 90 percent of all sand and gravel pro- 
duced was washed or otherwise prepared. Trucks handled 79 per- 


978 MINERALS YEARBOOK, 1960 


cent; railroads, 19 percent; and waterways, 2 percent of the total 
shipments. 

he average value of commercial sand and gravel in 1960 was $1.11 
a ton; prepared material averaged $1.16 a ton. Most Government- 
and-contractor material was produced for the Texas Highway De- 
partment. 


TABLE 19.—Sand and gravel sold or used by producers 
(Thousand short tons and thousand dollars) 


Commercial Government-and- Total sand and grate) 
contractor 
Year AA 
Quantity Value Quantity Value Quantity Valur 

1851-55 (average) |............ 18, 126 $18, 800 3, 891 
bU PRENNE TRE 23,311 25, 512 6, 025 
o pecu io 19, 155 21, 979 4, 530 
TOSS AA owed! MN 27, 015 23. 703 5, 856 
10389.- E ELLO Lau ie ac) 29, 5.0 32, 09s 5, 77 

AA Qo ise dresan 26. 018 29, 857 2, 926 


Stone.—The output of stone, including limestone and shell used in 
manufacture of cement and lime, declined 7 percent from 1959. The 
five leading stone producing (shell excluded) counties in order of 
production value were Bexar, Wise, Dallas, Comal, and Travis. The 
three leading counties producing shell were Chambers, Galveston, and 
Matagorda. 

Of the total output, stone supplied 74 percent and shell, 26 percent. 
Limestone comprised 93 percent of the stone produced and sandstone. 
6 percent; the remaining 1 percent was distributed among basalt, 
granite, caliche, marble, and miscellaneous stone. Crushed stone— 
mostly limestone—represented over 99 percent of total stone produc- 
tion. Principal uses for crushed stone were roadstone, concrete, aggre- 
gato, railroad ballast, cement, and lime. Shell dredged from shallow 

ays along the Gulf Coast totaled 10 million tons, about equal to the 
1959 output; value of the shell was 8 percent above that of 1959. 


TABLE 20.—Stone sold or used by producers, by kinds 


(Thousand short tons and thousand dollars) 


Limestone Sandstone Miscellaneous Total! 


i 
Value Quan- Quan- Quan- | Value Qnan- Value 
tity tit y tity tity 


—M—— | m ee mn 


$18, 357 1, 286 12,018 700 $636 | 32,773 Sy iv 
20, 59 1,819 9. 650 ; (3) (y) 31, 249 A1" 
24. 791 997 ‘ 0, 035 404 s03 | 36,076 4), el 
30, 064 2,406 10,310 177 257 | 42.172 47.77 
26, 208 1,816 10, 304 159 212 | 39,029 45, "ey 


1 Includes other stone and stone indicated by footnote 2. 
2 Figure withheld to avoid disclosing individual company confidential data; included with ** Total." 
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Principal uses were in cement and lime manufacture, concrete aggre- 
gate, and chemicals. 

Dimension stone furnished only a small part of total stone tonnage, 
but its value contributed substantially to total value of stone produc- 
tion. Rough architectural stone accounted for 17 percent of dimension 
stone used, dressed building stone for 48 percent, and paving blocks 
for 35 percent. All stone was produced by quarry or open-pit methods. 
Trucks moved 27 percent of stone shipments; railroads, 9 percent; 
waterways, 19 percent; and pe Pa, 45 percent. 

Sulfur.—Output of native sulfur by the Frasch process was reported 
from six Gulf Coast counties by five producers. Production of by- 
product sulfur from purification of natural gas and refinery gases 
was reported from 12 inland counties by 18 producers and from 2 
Gulf Coast counties by 5 producers. Native sulfur (about 92 percent 
of total sulfur produced in 1960) decreased 8 percent in tonnage and 9 
poe in value, compared with 1959. Increasing competition for 

oth domestic and foreign markets was a major contributing factor 
for the decline. Major competition for domestic producers came 
from Mexican Frasch sulfur imports. However, recovered-sulfur 
roducers made inroads in some small local markets. Canadian, 
exican, and French sulfur producers offered growing competition 
to U.S. export markets, particularly in Canada, Europe, and South 
America. All Frasch producers and several byproduct sulfur pro- 
ducers offered bulk sulfur to consumers. Special facilities were re- 
uired to transport sulfur in bulk. Principal sulfuric acid uses were 
or fertilizers, chemicals, organic pigments, petroleum refining, and 
iron and steel production. Principal nonacid uses of sulfur were for 
paper-manufacturing, carbon disulfide, dyes, and other chemicals. 


TABLE 21.—Sulfur produced and shipped from Frasch mines 


(Thousand long tons and thousand dollars) 


2, 2,615 
1950 eene en Sane , 994 ; 2.519 2, 970 
07 AAA 70 ij: 2, 679 2, 747 


Talc and Soapstone.—Talc and soapstone were produced in Gillespie 
and Hudspeth Counties by seven producers. Output was 10 percent 
greater in volume and 19 percent greater in value than in 1959. Most 
of the production came from the expanding Allamoore district in 
Hudspeth County. Pioneer Talc Co. operated its grinding mill at 
Allamoore; custom grinding gained during the year. Demand for 
talc in ceramic products increased materially. Other important uses 
included carrier for insecticides and fungicides, roofing materials, 
rubber, and paint. A considerable quantity was exported to Mexico. 
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Vermiculite (Exfoliated). —Vermiculite obtained from other states 
was expanded at four plants in three counties. Both tonnage a: 
value Head compared with 1959. Principal uses were as a ligh 
weight aggregate for plaster and concrete and as loose-fill insulation. 

Water.— Water requirements grew rapidly due to population gromt 
and industrial expansion. Petroleum refining and petrochemical 2 
dustries, important components of industrial expansion, generally 
require much more water per unit of product than other industrie 
Intensive study of the State water problem was made by Federal, State, 
and municipal agencies, and trade groups. 

The Nation's first saline water conversion plant, capable of pre 
ducing 1 million gallons of fresh water daily, was being built at Fre 
sort. Construction of the $1.5 million plant began on August %. 
[ho plant will utilize the long tube, vertical, multiple-effect distilla- 
tion process. Dow Chemical Co. was authorized to develop an ion 
exchange process to minimize scale formation in the distillation units 


METALS 


Three metals (iron, mercury, and uranium) were mined, and ore 
metal (magnesiuin) was recovered from sea water; their combined 
value was only a small fraction of mineral output value. However. 
Texas had 18 primary metallurgical plants which processed ores an¢ 
other materials shipped in from other states and foreign countries 
These plants recovered a variety of metals including aluminum, an- 
timony, cadmium, copper, gold, silver, iron, lead, magnesium, mercury. 
manganese, tin, tungsten, and zinc. About a dozen secondary smelter: 
processed scrap and residues of aluminum, copper, lead, tin, and zinc. 

Important industry highlights include the following: The Stth Con- 
gress enacted a law allowing mining industry tax write-offs for total 
exploration costs up to $400,000, limited to $100,000 per year. A 
multimillion dollar expansion was planned at the Houston mill of 
Sheffield Division of Armco Steel Corp. New facilities were to in- 
clude a combination slab and 160-inch plate mill which will produce 
plates 4 inches thick and 144 inches wide. Sheffield also contracted 
for 100 million cubic feet of oxygen a month to be delivered by pipe- 
line from the new plant of Linde Co., Division of Union Carbide 
Corp. The steel Se eed planned to increase the use of oxygen in 
its open-hearth and electric furnaces to increase productive capacity 
without additional capital investment. Sovereign Steel of Texas 
planned a $30 million direct reduction plant in the Palestine area 
that would produce sponge-iron or semisteel from marginal east Texas 
iron ores. ichols Copper Refinery of Phelps-Dodge Corp., El Paso. 
resumed operations early in February after a prolonged labor strike. 


THE MINERAL INDUSTRY OF TEXAS 981 


TABLE 22.—Smelters, refineries, and reduction plants in 1960 


Product, company, and plant Location, Material treated Source of 
county material 
Aluminum: 
Aluminum Company of America: 
Point Comfort (a1umina). .................- Calhoun...... Bauxite............. Foreign. 
Point Comfort (reduction).................. loo... do.........| 4 Alumina............ 
Rockdale (reduction)....................... Milàam........|..... oro MERECE 
Reynolds Metals Co.: 
Sherwin (alumina) . .......2.2-....-.--.. l.l. San Patricio...| Bauxite............. Foreign. 
San Patricio (reduction). ........... LL ss. |... dO..a2uc eus Alumina............ 
Antimony: National Lead Co.: Laredo smelter...... Webb......... Orcos Foreign, 
Cadmium: American Smelting and Refining Com- | Nueces........ Flue dust............ Do. 
pany; electrolytic. 
Copper: 
American Smelting and Refining Company: El | El Paso....... Ore and concen- | Foreign and 
Paso smelter. trates, domestic, 
Phelps Dodge Refining Corp.: Nichols refinery..|..... do......... Blister and anode. ..| Domestic. 
on: 
Lone Star Steel Co.: Daingerfleld plant......... Morris........ Ore and scrap....... Eon ue 
omestic. 
Sheffield Division of Armco Steel Corp.: Hous- | IIarris.........|..... dO. tool e ieceod Do. 
ton plant. 
Lead: 
American Smelting and Refining Company: | El Paso....... Ore and concen- | Foreign and 
El Paso smelter. trates. domestic, 
a a The Dow Chemical Co.: Freeport | Drazoria...... Seawater..........-- 
plant, 
Manganese: Tenn-Tex Alloy & Chemical Co........ Harris ........ Ori e rcr Foreign. 
Mercury: Terlingua Mercury Corp................. Presidio.......|..... 10 oe et Domestic. 
Tin-Tungsten: Wah Chang Corp.: Texas City | Gulveston..... A: [EA Foreign. 
smelter, 
Zinc: 
American Smelting and Refining Company: 
Amarillo retort seller. ...ooooccoccoocco... Potter........- Ore and concen- | Domestic 
trates. and for- 
eign. 
Corpus Christi electrolytic.................. Nueces3........]..... dO. os deux Foreign. 
El Paso fuming plant. ........ 222. Lc. .lcl. El Paso... Dusts and residues.. 
American Zinc Co. of Illinois: Muchovec smelter.| Moore. ....... Concentrates and | Foreign and 
fuunes, domestic. 


The Federal Bureau of Mines conducted experiments on injection of 
solid-fuel fines directly into the smelting zone of a blast furnace to 
replace part of the coke burden. Results indicated that 20 to 24 per- 
cent of the coke requirements could be replaced by utilizing this 
method.* 

Laboratory mineral-dressing tests were conducted on several limo- 
nite and siderite iron ores from the North Basin of the east Texas iron 
ore district by the Bureau of Mines. The most effective process proved 
to be magnetic separation of roasted ore.* 

Aluminum and Bauxite—Aluminum productive capacity advanced 
from 57,000 tons a year in 1950 to 385,000 tons a year in 1960, 
making Texas the second largest aluminum producing State. The 
multimillion dollar expansion program at the Point Comfort alumina 
works of Aluminum Company of America was essentially completed 
in 1960; most facilities of the second 375,000-tons-per-year unit were 
installed. The company was considering several alternate plans for a 
channel through Lavaca Day to allow deep sea ore boats to reach their 
unloading dock. All Texas alumina refineries and aluminum reduc- 
tion plants operated at reduced capacities during 1960. 


4 Ostrowski, E. J., Royer, M. R., and Ropelewskt, L. S.. Injecting Solid Fuels into Smelt- 
oce of an Experimental Blast Furnace: Bureau of Mines Rept. of Investigations 5648, 

M, Pp. 

5 Powell, H. P., and Dressel, W. M.. Laboratory Benefictation of East Texas Limonitc- 
Siderite Iron Ores: Bureau of Mines Rept. of Investigations 5647, 1960, 14 pp. 


982 MINERALS YEARBOOK, 1960 


Antimony.—National Lead Co. recovered antimony from ores and 
concentrates imported from Mexico and Bolivia. Some of the anu 
mony produced was for the account of the Commodity Credit Corp. 

Cadmium.—The Corpus Christi electrolytic zinc plant of American 
Smelting & Refining Co. recovered cadmium from flue dust received 
from other zinc susie 

Cesium and Rubidium.—Cesium and rubidium were recovered in 
Alkarb, a mixed potassium, rubidium, cesium carbonate, by San An- 
tonio Chemicals, Inc. 

Copper.— Blister copper was produced from ores and concentrates 
of other states and foreign countries at the El Paso copper smelter 
of American Smelting & Refining Co. Electrolytic-grade copper and 
fire-refined copper were produced at the Nichols refinery of Phelps 
Dodge Refining Corp. Both the smelter and the refinery resumed 
operations in February after a prolonged labor dispute that began 
in August 1959. 

Ferroalloys.—Manganese ores, mostly of foreign origin, were proc- 
essed into ferroalloys at the Houston plant of Tenn-Tex Alloy & 
Chemical Co. 

Iron Ore and Pig Iron.—The output of iron ore from open pits in 
Cass, Cherokee, and Morris Counties declined 3 percent in quantity 
and 9 percent in value, compared with 1959. Ore from Mexico and 
South America supplemented domestic ore for blast furnace feed. 
Pig iron production amounted to less than 70 percent of capacity. 

one Star Steel Co. expanded the annual capacity of its rod mill 
to 36,000 tons of reinforcing bars and made further progress in the 
use of natural gas in the blast furnace. Use of natural gas resulted 
in & 15-percent increase in pig iron production capacity and a 15-per- 
cent decrease in coke consumption. Expansion projects at the Hous- 
ton works of Sheffield Steel Division of Armco Steel Corp. included 
& new plate heat-treating line and new material handling facilities 
consisting of deep water dock unloading equipment. 

Lead.—Lead ores and concentrates from Western States and Mexico 
were processed into base bullion at the El Paso lead smelter of A meri- 
can Smelting & Refining Co. Seven secondary lead smelters treated 
scrap materia]. 

Magnesium.—Magnesium—the lightest of structural metals— was 
produced from sea water by Dow Chemical Co. Sea water averages 
0.13 percent magnesium. Production was reported from the Freeport 
plant; the Velasco unit was idle throughout the year. Magnesium 
was increasingly used as an alloying constituent with aluminum and 
as a reducing agent to produce titanium. 

Mercury.—Exploration in the Terlingua district furnished ore from 
which a minor quantity of mercury was recovered. 

Tin and Tungsten.— Tin and tungsten were recovered from foreign 
ores and concentrates at the Texas City smelter of Wah Chang Corp. 
The tin smelter remained the only source of primary refined tin in the 
Western Hemisphere. 

Uranium.—Uranium “yellow cake” was recovered at the $2 million. 
300-ton-a-day uranium mill of Susquehanna-Western, Inc., at Falls 
um The mill treated stockpiled ore from open pits in Karnes 

ounty. 
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Zinc.—A considerable part of the Nation's primary and secondary 


zinc-smelting capacity was in Texas. 
horizontal retort and one electrolytic) processed forei 


Three primary plants (two 
and Western 


States ores and concentrates; secondary smelters in the Fort Worth- 
Dallas and Houston-Beaumont areas treated scrap material. Zinc 
metal prices were depressed throughout the year, principally because 


of excessive stocks of refined zinc. 


REVIEW BY COUNTIES 


Anderson.—Mineral fuels output increased 11 percent in value to 
$17.9 million. Geophysical prospecting for oil and gas declined 50 per- 


cent to 35 crew-weeks; exploratory 


and development drilling declined 


8 percent to 104 wells totaling 479,571 feet and resulted in 54 oil com- 
ita Five new oilfields and three new oil pays were discovered. 
atural gas liquids were recovered at seven gasoline plants. 


TABLE 23.—Value of mineral production in Texas, by counties’ 


County 1059 3 
Anderson........... $16, 081, 752 
Andrews............ 220, 520, 907 
Angelina............ 850, 557 
Aransas............- 11, 894, 032 
Archer.............. 28, 539, 047 
Ata8c0S3............ 18, 450, 995 
Austin.............. 5, 326, 111 
Bastrop........-.... 767, 434 
Baylor.............. 9, 126, 621 
p.t. CONUM NEN 23, 145, 703 
Bell... 905, 284 
BéxXar........ oue. 19, 851. 915 
Dlanco.............. 23, 596 
Borden............. 39, 051, 219 
Bosque. ............ 76,775 
Bowie.............. (3) 
Brazoria............ 151, 548, 222 
Brazos.............. 46, 180 
Brewster...........- 63, 124 
Bríiscoe............. (3) 
Brooks...........- " 20, 647, 861 
5 cer 1, 912, 950 
Burleson............ 14, 538 
Burnet ............ 2, 364, 014 
Caldwell...........- 9, 013, 255 
Calhoun............ 18, 100, 822 
Callahan............ 7, 281, 925 
Cameron........... 31, 419 
Champ iio, 851, 810 
Carson............. 37, 639, 458 
E A 8,179, 541 
Chambers.......... 65, 043, 365 
Cherokee. .......... 7, 663, 001 
Childress........... 74, 318 
Clav. dolce sena 16, 389, 0*6 
Cochran............ 26, 008, 108 
COkGs 22e 35, 158, 548 
Coleman........... 11, 455, 018 
Collln..... eoo. 49. 501 
Collingsworth....... 1, 364 
Colorado. .......... 21, 643, 309 
Comal.............. 3, 222, 126 


See footnotes at end of table. 


1960 


$17, 892, 900 
212, 522, 900 


669, 805 
11, 239, 700 
28, 632, 790 
16, 522, 486 


5, 414, 276 
799, 133 

9, 203, 400 
14, 100, 855 
355, 528 

16, 932, 301 
148, 901 

31, 652, 700 


$, 900 

2, 105, 467 
9, 181, 600 
16, 102, 366 


6, 483, 600 
78, 000 

803, 800 
30, 300, 910 


8, 217, 825 
49. 528,112 
6, 530, 5-0 


15, 446, 660 
21, 985, 600 
24, 911, 607 


11, 994, 588 
77, 500 
25. 400 
20, 359, 334 


8, 363, 010 


Minerals produced in 1960 inorder of value 


Petroleum, natural gas, natural gas liquids. 

Petroleuin, natural gas liquids, natural gas. 

Clays,, natural gus, petroleum. 

Petroleum, natural gas, natural gas liquids, shell. 

Petroleuin, natural gas liquids, natural gas, stone. 

Petroleum, natural gas, natural gas liquids, sand and 
gravel. ; 

Petroleum, natural gas, sand and gravel. 

Clays, petroleum, natural gas. 

Petroleum, natural gas. 

Natural gs, petroleum, natural gas liquids, stone. 

Sand and gravel, stone. 

Cement, stone, sand and gravel, petroleum, clays. 

Stone, sand and gravel. 

Petroleum, natural gas liquids, natural gas. 


Sand and gravel, petroleum, natural gas. 

Petroleum, natural gas, natural gas liquids, bromine, 
magnesiuin chloride, salt, sulfur, magnesium com- 
pounds, lime, sand and gravel. 

Stone, natural gas. 

Clays, mercury, germ stones. 

Clays. 

Petroleum, natural gas. 

Petroleum, natural gas, stone, sand and gravel, clays. 

Petroleum. 

Stone, graphite. 

Petroleum. 

Natural gas, petroleum, shell, lime, natural gas liquids, 
sand and gravel. 

Petroleum, natural gas. 

Natural gas, petroleuin. 

Petroleum, natural gas. 

PER natural gas, natural gas liquids, sand and 
gravel. 

Petroleum, natural gas, natural gas liquids, iron ore. 

Petroleum, natural gas, shell, salt, natural gas liquids, 

Ferro cuts iron ore, natural gas, natural gas liquids, 
clays. 


Petroleum, natural gas liquids, natural gas. 
) 


O. 

Petroleum, natural gas liquids, natural gas, sand and 
gravel, stone. 

Petroleum, natural gas, sand and gravel, natural gas 
liquids, clays, stone. 

Stone, 

Stone, petroleum. 

Natural gas, natural gas liquids, sand and gravel, 
petroleum. 

Stone, lime, sand and gravel. 
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TABLE 23.—Value of mineral production in Texas, by counties '—Continred 


Minerals produced in 1950 in order of ta'ue 


ee $450. 065 
e 57,512 
"o 31, 304, 333 


Petroleum, natural gas, clays. 
Petrol. uim, natural cus. 
Petroleum, naturakgas liquids, natural] gas, stone. cx 


ani gravel 
A 106.271 Stone. 
RO A 75. 919 Stone, sand and gravel, petrolcum. 
104. 213. 659 Petroleum {natural gas li uis, nature] eas. 
MOX 24.70.00 Petroleum, natural gas, natural gas li qui. 2s. 
1.303, 349 Sand and gravel, petroleum. 
AA 2.137. 719 Petroleum, natural gas. 
Hotte 327, 452 : Natural gas. 

A iced 24.178, 975 18, 637, 491 | Cement, sand and gravel, stone, clavs. 
Dawson...-......-- 15, 054, 051 15, 304. 800 | Petroleum, natural gas liquids, stone, natural gss 
Deaf Mitin lc 103. 210 | sand and gravel. 

DontoDi.o--———— 367,043 4%0,994 | Prtro.eum, clays, natural gas, sand and gravel, stoe. 

De WUtEc rss norme 8, 923, 775 8, 925,173 | Petroleum, natural cas, sand and erave!, stone, 

Dickens. 291. 526 233. 656 | Petrol urn, stone, sand and gravel, natural gas. 

Dimmit.........-.- 1, 350, 114 1, 552,200 | Petroleum, natural gas. 

Donl-y.-...-.------- 117,120 107,000 | Stone. 

Dita. ue 44, 160, 706 44.055.013 | Petroleum, natural gas, natural gas liquida, salt. 

Eastland........-.- 4. 717, 0*6 5. 588,089 | Petroleum, natural gas liquids, natural cas, cjávs. 

ECctor---------2----- 209, 393,045 | 252,449,612 | Pertoleura, natural gas, liquids, natural gas, erm-21 
stone. 

Edwards..........- 838 | Stone, petroleum. 

ElS2..25 rendus 844, 610 | Cement, stone, clays, sand and gravel. 

El Püs0......-esz2-- 5, 056, 925 | Cement, stone, sand and gravel. 

Erath.......-------- 7 443, S34 | Natural gas, petroleum, stone. 

Fally i222: 16, 520 31, 400 | Petroleum. 

Fannin--.---------- (3) 123, 468 | Stone, sand and gravel. 

Fayette........---.- 1, 270, 627 1,172,075 | Petroleum, sand and gravel, clays, stone, natural sss 
gem stones. E 

Fisher....---------- 17, 225, 854 14, 153, 724 | Petroleum, gypsum, natural gas, natural gas liquis 

sand and gravel. 

Floyd AAA 15, 951 11.700 | Petroleum, natural gas. 

Pearle: cose tones 2, 641, 135 2,827,400 | Petroleum, stone, natural gas. 

Fort Bend.........- 35, 977, 482 32, 783, 724 AUT bain sulfur, natural gas, salt, clays, sand 
and gravel. 

Franklin ........--- 12, 313, 235 23, 782,700 | Petroleum, natural gas liquids, natural gas. 

Freestone........... 2, 023, 394 4, 240, 708 | Natural gas, petroleum, clays, stone. 

[lU cis ao reneeie ume 6, 039, 335 5, 137, 042 FO natural gas, natural gas liquids, sand amd 

gravel. 

Gaines  ...........- 73, 912, 265 71,411, 200 | Petroleum, natural gas, natural gas liquids, stor», 

Galveston... ....... 31, 784, 688 33,755,157 | Petroleum, natural gas, shell, natural gas liquis 
Frasch sulfur, saud and gravel. 

Gurza.......-.-...-- 21, 293, 838 18, 232, 548 | Petroleum, sand and gravel, natural gas. 

Gillesple...........- 87, 907 116,655 | Sand and gravel, stone, talc. 

Glasscock..........- 5, 084, 707 7, 896, 500 | Petroleum, natural gas, stone. 

A MP 11, 344, 371 10, 654, 100 | Natural gas, petroleum, natural gas liquids. 

Gonzales........-.-- 302, S*1 168,077 | Clays, sand and gravel. 

2 RN 63, 040, 686 61,533,000 | Petroleum, natural gas liquids, natural gas. 

Grayson..........-. 21, 599, 932 19, 099, 200 okt peur one natural gas, natural gas liquids, ssod 
and gravel. 

dl AAA 114, 653,129 | 101,756,700 | Petroleum, natural gas liquids, natural gas. 

Crimes. o... 29, 297 544,800 | Natural gas, petroleum. 

Guadlualupe........-- 11,831, 460 12, 250, 961 | Petroleum, sand and gravel, clays, natural gas, 

Fili sicictlic uiis 5,577, 935 4, 903, ^00 | Petroleum, natural gas. 

a O D O o ones 170,000 | Stone. 

Hurmilton.........-- 243, 751 194, 100 | Natural gas, sand and gravel. 

Hansford... o... 23, 993, 405 18, 924,860 | Petroleum, natural gas, natural gas liquids. 

Hardeman....------ (3) 1,140,867 | Gypsum, petroleum, stone. 

Hurdin.........-.-- 28, 795, 653 25, 201, 300 | Petroleum, natural gas, natural gas liquids. 

Harris. ol cos 100, 108, 198 92, 639, 232 | Petroleum, cement, natural gas, natural gas liquids, 
salt, sand and gravel, lime, shell, clays. 

Harrlson............ 24, R57, 778 21,345, 277 | Petroleum, natural gas liquids, natural gas, coal, clays. 

IN a o oou 3, 2«0, OSO 2, 389, 600 | Natural gas, petroleum. 

Huskell............- 10, 340, 472 12, 396, 150 | Petroleum, stone, natural gas. 

IL ü siu oe 120, 432 (3) Sand and gravel, stone, 

Hemphill........... 367, 329 379,610 | Petroleum, natural gas, sand and gravel. 

Henderson... ..... 7, 135, 764 7,030,576 | Natural gas, natural gas liquids, petroleum, sand and 
gravel, clays. 

Hidalgo............. 30, 024, 398 26, 271,206 | Natural gas, natural gas liquids, petroleum, sand and 
gravel, stone, cluys. 

Pl a a 155, 670 53, 684 | Stone, sand and gravel, petroleum. 

Hoeklev ......---- 38, 881,853 35,072,000 | Petroleum, natural gas, natural gas líquida. 

Hopkins. ........-.- 5, 935, 025 5, 567, 453 | Petroleum, natural gas, natural gas liquids, clays. 

Houston... l.l... 1,915,318 1,107, *00 | Natural gas, petroleum. 

Jlowurd............ 40, 519, 007 38, 471, 579 Pua natural gas liquids, natural gas, sand and 
gravel. 

Hudspeth........... 494, 453 527,793 | Tale, stone, gypsum. 

E A 32, 072 22, 600 | Petroleum. 


See footnotes at end of table. 
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TABLE 23.—Value of mineral production in Texas, by counties '—Continued 


County 1959 2 
Houtchinson........- $62, 512, 578 
Irion.....-.--------- 2, 126, 878 
Jack... 13, 522, 595 
J'ackson............ 42, 598, 227 
J'asper.............. 2, 668, 543 
J eff Davis.......... 8, 250 
Jeflerson............ 53, 390, 
Jim Hogg..........- b, 482, 332 
Jim Wells. ....---... 69, 766, 842 
Johnson............ 1, 273, 001 
a a ARA 18, 824, 990 
Karnes. .....---..-- 9, 260, 244 
Kaufman........... 2, 651, 411 

Kendall............. 18, 472 
Kenedy............. 2, 891, 107 
Kent.......-.----0- 17, 036, 57 
OPP AA A (3) 
Kimble............. 50, 935 
King o.gl.—— | 8, 439, 155 
NS IA [xw woe ws ede 
Kleberg............. 20, 783, 844 
Knoxr............... 7, 686, 461 
I;jamb..-.- v 22s 1, 779, 074 
Lampasas........... 77,046 
La Salle............ 1, 264, 254 
Lavaca............. 9, 318, 737 
a e duce 13, 541 
dau AN eee 3, 246, 697 
Liberty............. 49, 942, 240 
Limestone.......... 1, 802, 632 
Lipscomb........... 724, 947 
Live Oak........... 13, 915, 817 
]&nó............... 951, 454 
Lovingz............- 6, 337, 
Lubbock............ 2, 431, 675 
Lynn...........-ue- 1, 425, 692 
Madison............ 1, 114. 231 
Marlton............. 9, 322, 484 
Martin............. 2, 967, 479 
Mason.............. 33, 159 
Matagorda.......... 31, 262, 672 
Maverlck........... 225, 821 
McCulloch......... 323, 213 
McLennan.......... 4, 732, 511 
McMullen.......... 8, 841, 254 
Medina............. 683, 285 
Menard............. 86, 242 
Midland............ 40. 992, 585 
Milam.............. (3) 
Mitchell............ 7, 978, 833 
Montague. ......... 19, 031, 620 
Montgomery........ 29, 585, 374 
Moore. ............. 48, 423, 455 
Morris.............. 3) 
Motley............. , 912 
Nacogdoches........ 3, 142, 602 
Navarro............ 6, 309, 507 
Newton............. 4, 123, 250 
Nolan.............- 40, 427, 353 
Nueces............. 85, 105, 514 
Ochiltree..........- 15, 872, 667 
Oldham............ 3 
Orange............. 14, 175, 526 
Palo Pinto.......... 2, 191, 838 
Panola.............. 61, 460, 982 
Parker.............. 2, 421, 008 
See footnotes at end of table. 
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15, 609, 600 
44, 292, 514 
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1, 383, 000 


7, 559. 439 


27, 542, 281 


4, 653, 100 
27, 485, 876 


78, 007, 822 
17, 115, 600 
12, 300, 477 

2, 277,012 


53, 683, 300 
2, 508, 939 


Minerals produced in_1960 inorder of value 


Petroleum, natural gas liquids, natural] gas, sand and 
gravel, salt. 

Pctroleum, natural gas liquids, natural gas. 

Petroleum, natural gas, nutural gas liquids, stone. 

Ketro ua natural gas, natural gas, liquids, sand and 
gravel. 

Petroleum, natural gas. 


Petroleum, Frasch sulfur, natural gas, natural gas 
liquids, salt, sand and gravel, clays. 

Petrok: um, natural gas. 

Petroleum, natural gas, natural gas liquids. 

Lime, stone, sand and gravel. 

Petroleum, natural gas liquids, sand and gravel, natural 
gas, stone. 

Petroleum, natural gas liquids, natural gas, uranium. 

Petroleum, stone. 

Stone, sand and gravel. 

Natural gas, natural gas liquids, petroleum. 

Petroleum, natural gas, sand and gravel. 

Sand and gravel. 

Sand and gravel, natural gas, petroleum. 

Petroleum, natural gas. 

Stone, petroleum. 

Natural gas liquids, petroleum, natural gas, salt. 

EOE DEUD; natural gas. 


O. 

Sand and gravel. 

Petroleum, natural gas. 

Natural gas liquids, natural gas, petroleum, stone. 

Petroleum, gem stones, natural gas. 

Natural gas, petroleum. 

Petroleum, sulfur, natural gas, sand and gravel, natural 
gas liquids. 

Petroleum, clays, natural gas. 

Petroleum, natural gas. 

Natural gas, petroleum. 

Stone, feldspar. 

Petroleum, natural gas. 

Petroleum, sand and gravel, natural gas. 

Petroleum, natural gas. 

Natural gas, petroleum, natural gas liquids. 

Petroleum, natural gas, natural gas liquids. 

Petroleum, natural gas. 

Sand and gravel. i 

Petroleum, natural gas, shell, patural gas liquids, clays, 
sand and gravel, stone. 

Potroleum, natural gas. 

Sand and gravel, petroleum. 

Cement, sand and gravel, stone, clays, petroleum. 

N 2 gas, petroleum, natural gas liquids, sand and 
gravel. 

Petroleum, sand and gravel, clays. 

Natural gas, petroleum. 

Petroleum, natura! yas, natural gas líquids, stone, 

Coal, petroleum, sand and gravel. 

Petroleum, sand and gravel, natural pas. 

Petroleum, natural gas, natural gas liquids, sand and 
gravel, stone. 

a natural gas, natural gas liquids, sand and 
gravel. 

Natural gas, natural gas liquids, petroleum, helium. 

Iron ore. 

Petroleum, sand and gravel. 

Natural gas, clays, stone. 

Petroleum, sand and gravel, natural gas, clays. 

Petroleum, natural gas. 

Petroleum, cement, natural gas liquids, gypsum, nat- 
ural gas, stone, sand and gravel, clays. 

Natural gas, petroleum, natural gas liquids, cement, 
lime, shell, sand and gravel, clays. 

Petroleum, natural gas, natural gas liquids. 

Sand and gravel, petroleum. 

Peron natural gas, cement, natural gas liquids, 
clays. 

Petroleum, natural gas liquids, natural gas, clays, sand 
and gravel. 

Natural gas, natural gas liquids, petroleum. 

au gas liquids, natural gas, stone, petroleum, 

ays. 
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TABLE 23.—Value of mineral production in Texas, by counties '—Continued 


County 


- ——-——---——-e.- 


Rusk- lue 
San Augustine...... 
San Jacinto. ........ 
San Patricio.......- 


Sehleicher.. . 
aiti pn des A 


Shelby MORES 


Btephens............ 


Bterling............. 
Btonewaull........... 


TIUS eoo e mls ees 


Val Verde. ......... 
Van Zandt UOI ERES 


Web. ioc rias 


-—-- enone rene 


settee M 


Wilbarger 
Willac e 


-——— —— u 
T 
———— m 


W ilson.. 


nor rar ro rr 


See footnotes at end of table, 


1959 3 


$59, 687, 052 
5, 722, 157 
13, 631, 649 


10, 629, 881 
142, 971, 257 
10, 036, 569 
1, 540, 905 
8, 558, 798 
11, 593, 865 


23, 091, 911 
10, 284, 927 


1, 926, 402 
23, 820, 498 


1, 334, 987 
12, 681, 049 
14, 135, 417 

74, S36 
19, 830, 569 


11, 556, 300 
10, 029, 052 
5, 313, 739 


3, 123, 279 
49, 997 

4, 671, 625 
6, 278, 641 
57, 454, 034 
3, 295, 150 
798, 907 
23, 102, 948 
23, 417, 332 
194, 450 

41, 318, 513 


67, 301, 652 


559, 961 
5, 353, 154 
62, 634, 320 


10, 010, 499 
2, 533, 927 


18, 021, 061 
5, 926, 386 
2, il, 148 
1, 907, 559 

79, 224, 250 

25, 470, 189 

52, 101, 403 

50, 364, 708 

20, 073, 682 


2, 405, 647 


1960 


$55, 154, £00 
4, 799, 360 
10, 359, 659 


9, 752, 000 
122, 706, 025 
11, 090, 719 
1, 161, 800 
15, 007, 200 
13, 437, 998 


26, 056, 743 
9, 949, 738 


2, 337, 500 
21, 234, 253 


847, 200 

9, 768, 900 
15, 731, 550 
170, 400 

19, 534, 300 


9, 841, 700 
4, 287, 700 
5, 253, 235 


3, 510, 713 


611, 400 
20, 813, 618 
24, 913, 070 

125, 716 
36, 658, 077 


75, 665, 849 


607, 700 
6, 233, 740 
40, 562, 235 


9,311, 500 
34, 549, 358 


17, 876, 695 
5, 359, 500 
2, 688, 855 
1,734, 496 

95, 040, 600 

27, 207, 833 

48, 357, 575 

60, 592, 717 

18, 182, 400 


2, 397, 000 


Minerals produced in 1960 in order of valne 


Petroleum, natural gas, natural cas liquids. 

Petroleum, natural gas, sand and gravel, stone. 

Natural gas, sand and gravel, helium, naturz a 
liquids, 


Sand and gravel. 
Petroleum, natura] gas liquids, natural gas, staze. 
Petroleum. 
Petroleum, natural gas liguids, natural gas, sand ani 
fravel, gem stones. 
Petroleum, natural gas, natural gas liquids. 
Petroleum, natural gas. 
Sand and gravel, petroleum, natura] cas. 
Foros natural gas, natural gas liquids, saac az: 
gravel. 
Tetrolegm, natural gas liquids, natural gas, clars. 
Stone. 
Petroleum, natural gas, sand and gravel. 
Petroleum, natural gas, natural gas liquids, sand and 
gravel, stone. 
Petroleum, natural gas liquids, natural pas. 
Petroleum, natural gas liquids, natural pas, dare. 
Petroleum, natura] gas, natural gas liquids, stone. 
etre gas, petroleum. 
) 


Petroleum, natural gas, natural gas liquids, clays sar] 
and gravel. 

Petroleum, natural gas, natural gas liquids, san sad 
gravel, stone, clays. 

Pe HE natural gas, natural gas liquids, sand 24 
gravel. 

Petroleum, natural gas. 

Pro eum, natural gas liquids, natural gas, sand und 
gravel. 

Natural gas, petroleum. 

Cement, sand and gravel, stone. 

Petroleum, sand and gravel, stone, clays, natural fas. 

Natural gas. 

Petroleum, natural gas liquids, sodium sulfate, sas 
and gravel, natural gas. 

Ferr cum natural gas. 

Jo 

Petroleum, natural gas liquids, sand and gravel, natural 
gas. 

Stone, lime, sand and gravel, petroleum. 

Stone. 

Petroleum, natural gas. 

Petroleum, natural gas, sand and gravel. 

Petroleum, natural gas, natural gas liquids. 

Asphalt, sand and gravel, basalt. 

Natural gus, petroleum. 

Petroleum, salt, natural gas liquids, natura! eas, 

Natural gas, petroleum, sand and gravel, stone. 

Clays, petroleum. 

N de gas, natural gas liquids, petroleum, sand anl 
gravel. 

Petroleum, natural gas, natural gas liquids, sodium 
sulfate, sand and gravel, salt, gypsum. 

Petroleum, natural gas. 

Petroleum, natural gas, sand and gravel, clays. 

Frasch sulfur, petroleum, natural gas, natural gas 
liquids. 

Petroleum, natural gas, natural gas liquids. 

Petroleum, natural gas liquids, natural gas, sand and 
gravel, stone. 

Petroleum, natural gas, stone. 

Petroleum, natural gas. 

“tone, lime, petroleuin. 

Petroleum, clays, sand and gravel, natural gas. 

Petroleum, natural gas, natural zas liquids. 

Natural gas, petrolcum, natural gus liquids, stone, 
clays. 

Petroleum, natural gas liquids, natural gas. 

Petroleum, natural gas liquidis, natural gas, salt. 

Petroleum, natural gas liquids, natural gas, sand and 
gravel, stone. 

Petroleum, natural gas, natural gas liquids. 
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TABLE 23.—Value of mineral production in Texas, by counties '—Continued 


County 1959 3 1960 Minerals produced in 1960 in order of value 
Zavala.............. ; $565. 600 | Petroleum, natural gas. 
Undistributed...... 17, 978, 586 3, 513, 653 


Total........- 4, 219, 757, 000 |4, 134, 901, 000 


1 The following counties are not listed because no production was reported: Armstrong, Bailey, Bandera 
CS Delta, Hood, Lamar, Mills, Puriner, Ruins, Real, Rockwall, Sabine, San Saba, Somervell, and 
wisher. 
3 Revised flgures. 
3 Figure withheld to avoid disclosing individual company data; included with '* Undistributed.”’ 


A $30 million steel mill to produce 1,000 tons per day of finished 
steel using the Strategic-Udy direct reduction process and electric 
smelting was planned for the Palestine area by Sovereign Steel of 
'Texas. The company planned to exploit the low-grade brown ores 
of east Texas. 

Andrews.—Andrews County ranked second in crude oil production 
and in total] minera] value. Natural gas liquids were recovered at 
five gasoline plants. Underground storage for LP gases amounted 
to 525,000 barrels. Geophysical prospecting decreased 6 percent to 
64 crew-weeks; exploratory and development drilling dropped nearly 
50 percent to 392 wells totaling 3,063,876 feet. One new oilfield and 
six new oll pays were discovered. Sulfur was recovered from sour 
natural gas at the Andrews plant of Parker & Andrews Co. and at 
the Midland Farms plant of Pan American Petroleum Corp. 

Angelina.—The value of minerals produced decreased 21 percent to 
$669,805 compared with 1959. Declines were reported for crude oil, 
sti gas, and clay. Geophysical prospecting increased to 28 crew- 
weeks. 

Aransas.— Mineral value declined 6 percent SU Cae with 1959. A 
gain in natural gas production did not offset combined losses in crude 
oil and shell. Geophysical prospecting declined about 60 percent to 
a total of 12 crew-weeks. Exploratory drilling resulted in discove 
of one new oilfield. Natural gas liquids were recovered at the K. G. 
Pearce gasoline plant of Bay Petroleum Corp. Carbon black was 
produced from natural gas and liquid hydrocarbon in channel and 
furnace-type plants of United Carbon Co. Shell was dredged from 
shallow bays along the coast. 

Archer.—The value of minerals produced approximated that of 1959. 
Exploratory and development drilling increased about 150 percent 
to 467 wells totaling 1,112,154 feet, resulting in 319 oil wells and 5 gas 
wells. Eight new oilfields and five new oil pays were discovered. 
Geophysical Cee declined about 50 percent to a total of 20 
crew-weeks. Natural gas liquids were recovered at the Holiday gas- 
oline plant of Warren Petroleum Corp. Sandstone was quarried and 
crushed for paving gravel and road tone for District 3 of Texas 
Highway Department. 

Atascosa.— Value of mineral production declined 10 percent to $16.5 
million compared with 1959. The loss resulted from a substantial 
decrease in crude oil and natural gas production. Geophysical pros- 
pecting and drilling activities declined over 20 percent. Explora- 
tory drilling resulted in discovery of two new oilfields. Natural gas 
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liquids were recovered at the Jourdanton gasoline plant of Humbe 
Oil & Refining Co. and the Pleasanton cycle plant of Loni Siar 
Producing Co. National Sulphur Co. recovered sulfur from sour 
gas at its Karnes City plant. Glass sand and other industrial sands 
were produced by Espey Silica Sand Co.; building and paving sand 
and gravel were produced by West-Land Silica Co. District 15 of 
Texas Highway Department contracted for paving sand and grave. 

Austin.—The value of minerals was 2 percent greater than in 1959 
due to increased production of natural gas and sand and gravel. Geo 
physical prospecting gained over 100 percent to 49 crew-weeks; ex- 
ploratory and development drilling increased 42 percent and proved 
6 oil wells and 2 gas wells. Building and paving sand and gravel were 
produced on contract for District 12 of Texas Highway Department 
and by Brazos River Sand and Gravel. 

Bastrop.—The total value of mineral production increased + pervent 
over 1959. Crude oil and natural gas accounted for nearly half of 
the county’s mineral value. Geophysical prospecting increased over 
50 percent to 57 crew-weeks; exploratory and development drilling 
declined about 21 percent to 14 starts, proving 2 oil wells. One new 
oil pay was discovered. Fire clay, used in building brick and heavy 
clay products, was mined from open pits by Elgin-Butler Brick Co. 
Elgin Standard Brick Manufacturing Co., and Payne Brick Co. 

Baylor.—Mineral value approximated that of 1959. Exploratory 
and development drilling expanded over 300 percent with 145 wells 
totaling 285,098 feet. Drilling activity proved 70 oil wells but no 
gas wells; 2 new oil pays were discovered. Geophysical prospecting 
increased 60 percent to 16 crew- weeks. 

Bee.—Minerals produced by the petroleum, natural gas, and crushed 
stone industries were valued at 39 percent less than in 1959 as crude oil 
and natural gas production declined. Exploratory and development 
drilling, totaling 81 wells and 381,464 feet, was 14 percent less than in 
1959; three new oilfields were discovered. Geophysical prospecting 
increased 14 percent to 79 crew-weeks. Natural gas liquids were re- 
covered at a cycling plant of Gasoline Production Corp. and at Burnell 
& North Pettus plants of Pan American Petroleum Corp. Crushed 
limestone, used for concrete aggregate and roadstone, was produced 
near Beeville by Heldenfels Bros. 

Bexar.— Value of mineral production declined 15 percent due to less 
output of crude oil, cement, and stone. Exploratory and development 
drilling proved 95 oil wells. Dehydration equipment to recover liquid 
hydrocarbon from lean gas streams was installed at the San Antonio 
plant of Lone Star Producing Co. Crude oil was processed at the San 
Antonio refineries of Flint Chemical Co. and Howell Refining Co. 

The 5-year contract to supply lithium hydroxide to the Atomic 
Energy Commission from the Sun Antonio plant of American Lithi- 
um Chemicals, Inc., was completed. The company was considering 
producing other lithium chemicals for use in aluminum reduction cells. 
Portland and masonry cements were produced at San Antonio plants 
of Longhorn Portland Cement Co. and San Antonio Portland Cement 
Co. Both companies quarried limestone and clay from open pits for 
use in making cement. Five producers quarried and crushed lime- 
Stone for use as concrete aggregate, roadstone, riprap, and railrosd 
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ballast; contractors produced crushed limestone for District 13 of the 
Texas Highway Department. Sand and gravel, used mostly for pav- 
ing purposes, was processed at six plants by eight producers. District 
15 of the Texas Highway Department contracted for paving sand and 
gravel. Fire clay and miscellaneous clay for brick, heavy clay prod- 
ucts, and lightwelght aggregate were mined from open pits by Alamo 
Clay Products Co., Southern Co., and Barrett Industries. 

Borden.—Mineral fuels produced were 19 percent less in total value 
than in 1959 as crude oil and gas liquid outputs were reduced. Nat- 
ural gas liquids were recovered at the Big Spring gasoline plant of 
Reef Corp. Geophysical prospecting decreased over 70 percent in 
1960; e and development drilling dropped more than 50 
percent. Drilling activities proved 42 oil wells. 

Brazoria.—Brazoria County ranked first in natural gas production 
and third in total mineral value. Total mineral value declined 3 per- 
cent due to production losses in crude oil, bromine, and sulfur, not- 
withstanding increases for natural gas, natural gas liquids, salt, and 
magnesium compounds. Geophysical prospecting dropped about 25 
percent; exploratory and development drilling remained at the 1959 
pace with 96 starts totaling 569,806 feet, proving 36 oil wells and 11 
gas wells. One new oilfield and five new oil pays were discovered. 
Natural gas liquids were recovered at four gasoline plants during the 
year. Carbon black was produced from natural gas at Sweeny No. 
204 channel plant of Columbia Carbon Co. Phillips Petroleum Co. 
processed crude oil at its Sweeny refinery. 

Annual styrene capacity of Dow Chemical Co.'s Freeport plant was 
to be expanded to more than 8 million tons; styrene is used in manu- 
facture of synethic rubber, polystyrene plastics, and other plastics. 
The company also expanded its polyethylene capacity by more than 
67 percent. New facilities at the Sweeny plant of Phillips Chemical 
Co. increased annual ethylene capacity to nearly 600 million pounds. 
Pan American Petroleum Corp. completed new facilities at its Old 
Ocean gasoline plant; daily input capacity was increased to 570 mil- 
lion cubic feet of natural gas. 

Native sulfur was recovered by the Frasch process from Hoskins 
Mound Dome of Freeport Sulphur Co. and Clemens Dome of Jef- 
ferson Lake Sulphur Co. Bromine, used in manufacture of ethylene 
dibromide, was recovered from sea water by Ethyl-Dow Chemical Co. 
Magnesium chloride, used to produce magnesium metal, and other 
magnesium compounds were recovered from sea water at the Freeport 
plant of Dow Chemical Co.; lime produced from shell was used in 
the process. 'The company also recovered salt as brine from wells 
for use in manufacture of organic and inorganic chemicals. Paving 
gravel and erushed sandstone were prepared on contract for District 
17 of Texas Highway Department. 

Brooks.— Value of minerals produced was 29 percent less than in 
1959 due to drastic curtailment of crude oil production. Geophysical 

rospecting increased 124 percent to 47 crew-weeks. Exploratory and 

evelopment drilling declined 44 percent to 30 wells totaling 141,959 
feet; 5 new oil pays were discovered. United Carbon Co., Inc., pro- 
duced carbon black from natural gas at its Dixie channel plant. 
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Brown.—Mineral value increased 6 percent compared with 1959, dx 
to increased production of natural gas and stone. Exploratory ani 
development drilling totaling 164,529 feet proved 15 o1] wells andi 
gas wells; 1 new otlfield was discovered. Miscellaneous clay, used 
in the manufacture of brick and heavy clay products, was producel 
from open pits by Texas Brick Co. Limestone was quarried anc 
crushed for concrete aggregate and riprap by G. C. McBride, Inc. 

Burnet.—Mineral output was valued at $2.1 million, 11 percent ur- 
der the 1959 value. Southwestern Graphite Co. mined flake grapiite 
from open pits and processed the ore at its mill near Burnet. Cri 
vermiculite was expanded at the Burnet plant of Texas Vermicul:te 
Co. Crushed granite for riprap and dimension granite for dressed 
architectural stone and paving blocks were quarried and prepared by 
Texas Crushed Stone Co. and Texas Granite Corp. Crushed Ene 
stone was produced for riprap, flux, railroad ballast, agricultural 
purposes, concrete aggregate, paint filler, asphalt filler, and glas 
manufacturing by Pure Stone Co. and Texas Construction Material 


Caldwell.—Mineral value was 4 percent less than in 1959. Explora- 
tory and development drilling, totaling 90 wells and 221,165 feet 
proved 77 oil wells. Crude oil output, amounting to 3 million barrels 
accounted for all mineral production from the county. 

Calhoun.— Value of minerals produced was nearly 11 percent lex 
than in 1959. Geophysical prospecting declined 50 percent. Ex 
ploratory and development drilling, totaling 564,298 feet, proved 3 oil 
wells and 44 gas wells; 3 new oil pays were discovered. atural ga: 
liquids were recovered at the Hyser gasoline plant of Humble Oil & 
Refining Co. and the Point Comfort plant of Aluminum Company 
of America. Polyethylene capacity of the Seadrift and Texas City 
plants of Union Carbide Chemicals Co. was expanded by 170 million 
pounds annually. 

Aluminum Company of America completed the sixth pot line at its 
Point Comfort reduction works, increasing annual capacity to 140,000 
tons of metal. The third and fourth units of the new alumina plant 
were essentially completed during 1960; the two units completed in 
1959 operated heoughout the year. Totalannual capacity of the plant 
will be 750,000 to 1 million tons per year, depending on type of ore 
processed. Also completed was a 200-ton-per-day cryolite recovery 
unit. Lime was manufactured from shell at the company’s new alu- 
mina plant. Shell was dredged from shallow bays by Bauer Dredg- 
ing Co., and Smith Brothers Dredging Co., Inc. Paving sand was 
produced on contract for District 13 of Texas Highway Department. 

Callahan.—There was an 11-percent decrease in the value of mineral 
production due to curtailed production of both crude oil and natural 
gas. Exploratory and development drilling totaled 459,117 feet and 
proved 23 oil wells; one new oilfield was discovered. 

_ Cameron.—Mineral production was 148 percent greater in value than 
in 1959. Geophysical prospecting increased 140 percent to a total of 
69 crew-weeks; exploratory and development drilling gained 60 per- 
cent. Facilities costing $2.5 million were added to the Brownsville 
petrochemical plant of Union Carbide Co.; acetic acid, acetic anhy- 
dride, and methyl and ethyl ketone were to be produced. Oxides were 
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proc from foreign ores at the new Brownsville plant of National 
aint & Manganese Co. for use in the ceramic industry. 

Carson.—There was & 19-percent decline in the value of minerals 
produced compared with 1959. Exploratory and development well 
drilling totaled 390,726 feet, 30 percent less than in 1959. Natural gas 
liquids were recovered at three gasoline plants. Cabot Carbon Co. 

roduced carbon black from natural gas at its Schoeber channel plant. 
uilding and paving sand and gravel were produced by various opera- 
tors during the year. 

Cass.—T'he value of minerals produced was essentially the same as 
in 1959. Geophysical prospecting increased 43 percent to 190 crew- 
weeks; exploratory and development drilling declined 42 percent. 
One new pay was discovered. Iron ore was mined from open pits by 
S. E. Evans Mining Co., Inc. 

Chambers.—There was a 24-percent decline in value of minerals pro- 
duced, compared with 1959, due to production drops in crude oil, na- 
tural gas liquids, and shell. Geophysical prospecting continued at 
about the same pace as in 1959; exploratory and development drilling 
declined 36 percent to a total of 66 wells. The projects proved 21 oil 
wells and 11 gas wells; 2 new oilfields and 6 new oil pays were dis- 
covered. Natural gas liquids were recovered at the Anahuac gasoline 
plant of Humble Oil & Refining Co. Crude oil was refined at the 
Winnie refinery of Texas Gas Corp. Over 5 million tons of shell was 
dredged from bays of Chambers County by W. D. Haden Co. and 
Parker Brothers € Co., Inc., for use as aggregate in concrete, in 
manufacture of paper and magnesium metal, as poultry grit, and as 
filler. Diamond Alkali Co. obtained salt in brine from domes near 
Barbers Hill for use in manufacture of industrial chemicals. 

Cherokee.—Mineral value declined 15 percent compared with 1959, 
because of considerably lower crude oil output. Geophysical prospect- 
ing totaled 40 crew-weeks; exploratory and development driiling, 
totaling 162,586 feet, proved 5 oil wells and 1 gas well. Natural gas 
liquids were recovered at the Neches gasoline alant of Humble Oil & 
Refining Co. Brown iron ore was strip-mined near Jacksonville by 
L. D. Haberle Mining Corp. for use by the cement industry; Shef- 
field Steel Corp. mined the ore from pits near Rusk for its blast 
furnace at Houston. Fire clay, used in manufacturing fire brick, was 
mined from open pits by General Refractories Co. 

Clay.—Mineral production declined 6 percent in value due to de- 
clines in crude oil and natural gas liquid outputs. Natural gas liquids 
were recovered at the gasoline plant of Otha H. Grimes. Exploratory 
and development drilling increased 40 percent to 129 wells, proving 
103 oil wells; 1 new oilfield and 3 new oil pays were discovered. Geo- 
physical prospecting amounted to 5 crew-weeks, 

Cochran.—Mineral output, valued at $22 million, was 15 percent less 
than in 1959. Production losses in crude oil and natural gas liquids 
were greater than a gain in natural gas output. Natural gas liquids 
were recovered at the Lehman gasoline plant of Cities Service Oil Co. 
Exploratory and development drilling, totaling 39 wells, was 56 per- 
cent less than in 1959. 

Coke.—Production loss in crude oil was greater than combined gains 
in natural gas and natural gas liquid outputs and resulted in a 29- 
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percent reduction in total mineral value, compared with 1959. Ex- 
ploratory drilling resulted in discovery of two new oilfields and four 
new pays. Natural gas liquids were recovered at the Jameson plan: 
of Sun Oil Co. and the Perkins plant of Union Texas Natural Gas 
Corp. Montgomery Sand & Gravel Co. recovered building and par- 
ing sand and gravel; District 7 of Texas Highway Department con- 
tracted for crushed limestone for use as concrete aggregate and read- 
stone. 

Coleman.—The value of mineral production was 5 percent greater 
than in 1959 as most mineral outputs registered modest gains. Nat- 
ural gas liquids were recovered at four gasoline plants. Exploratory 
and development drilling, totaling 135 wells iud. 490,281 feet, proved 
66 oil wells and 16 gas wells. Molding sand and glass sand were 
produced by Santa Anna Silica Sand Co., Inc., at its plant near Santa 
Anna. Miscellaneous clay, used in making heavy clay products, was 
mined from open pits near Coleman by Martin Brick Co. Crushed 
limestone was quarried and prepared for use as concrete aggregate 
and roadstone by T. E. Sanderford. 

Colorado.— Mineral production, valued at $20.4 million, was 6 percent 
less than in 1959 due to reduced output of crude oil, natural gas, an 
sand and gravel. Natural gas liquids were recovered at the Sheridan 
cycling plant of Shell Oil Co. and the Chesterville plant of Tennessee 

as Transmission Co. Geophysical prospecting totaled 79 crew- 
weeks; exploratory and development drilling, totaling 370,805 feet. 
proved 2 oil wells and 23 gas wells. Building and paving sand and 
gravel were mined from pits near Columbus, Eagle Lake, Alleyton. 
Altair, and Glidden by four producers at eight operations; District 
13 of Texas Highway Department contracted for 131,826 tons of pav- 
ing sand and gravel. 

Comal.—Mineral production increased 4 percent in value compared 
with 1959 and included stone, lime and sand and gravel. Limestone 
from open pits near New Braunfels was used in manufacturing lime 
by United States Gypsum Co. Servtex Materials Co. quarried lime- 
stone from pits near Ogden for use as railroad ballast, riprap, con- 
crete aggregate, and agricultural limestone. Building and paving 
sand and gravel were obtained from open pits by one commercial 
producer and by construction crews of District 15 of Texas Highway 
Department. 

Comanche.—Production losses in crude oil, natural gas, and miscel- 
laneous clay resulted in a 48-percent decline in total value of mineral 
production. Exploratory and development drilling, totaling 14 wells 
and 40,827 feet, proved 1 oil well and 3 gas wells. Miscellaneous 
clay was mined from open pits by De Leon Brick Co. 

Cooke.—Mineral output valued at $32.1 million included crude oil. 
natural gas liquids, natural gas, stone, and sand and gravel. Geo- 
physical prospecting totaled 12 crew-weeks. Exploratory and devel- 
opment drilling, totaling 716,835 feet, resulted in 142 oil wells; 1 new 
oilfield and 2 new oil pays were discovered. Natural gas liquids were 
recovered at the Walnut Bend gasoline plant of Union Texas Natural 
Gasoline Corp. and the Sivells Bend gasoline plant of Standard Oil 
Co. of Texas. Crude oil was processed at the Gainesville refinery of 
Tydal Co. Paving sand and gravel was produced by Texhoma Mate- 
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rials Co.; limestone was quarried and crushed for concrete GE 
and roadstone by contractors for District 3 of Texas Highway De- 
partment. 

Crane.—Crane County ranked third in crude oil production and 
fifth in total mineral value. Mineral fuels, valued at $121.9 million 
End 17 percent over 1959. Natural gas liquids were recovered 

rom five gasoline pa Exploratory drilling resulted in discovery 
of three new oilfields and eight new oil pays. Sulfur was recovered 
from sour gas at the Crane gasoline plant of Phillips Petroleum Co. 
and the Waddell plant of Warren Petroleum Corp. 

Crockett.— Production of mineral fuels, valued at $26.2 million, was 
G percent greater than in 1959 due to increases in natural gas and 
natural gas liquid output. Natural gas liquids were recovered at the 
Todd Ranch gasoline plant of Continental Oil Co. Exploratory 
drilling accounted for one new oil pay. Geophysical prospecting 
amounted to 36 crew-weeks. 

Culberson.—Production of crude oil and natural gas, valued at $3.6 
million, was 68 percent more than that of 1959. Geophysical pros- 
pecting declined 50 percent to 79 crew-weeks; exploratory and devel- 
opment drilling declined 77 percent. Continental Minerals Co. was 
building an 80- to 100-ton-per-day barite processing mill to produce 
material for use in heavy drilling muds. 

.—Mineral production was valued at $18.6 million, 23 percent 
less than in 1959, and included cement, sand and gravel, and clay. 
The value of production of most construction materials declined. 
Portland and masonry cements were produced from limestone quar- 
ried at Cement City by Lone Star Cement Co. and at Eagle Ford 1 
and 2 by Trinity Portland Cement Division of General Portland 
Cement Co. About 4 million tons of sand and gravel was prepared at 
17 plants by 13 producers. District 18 of Texas Highway be artment 
contracted for paving sand and gravel. Crude perlite, mined in other 
Western States, was expanded at the Irving plant of Texas Light- 
weight Products Co. and the Dallas plant of Texas Vermiculite Co. 
for use as lightweight aggregate in concrete, building plaster, and 
loose-fill insulation. Both plants also exfoliated crude vermiculite 
for use as lightweight aggregate and loose-fill insulation. Miscel- 
laneous clay, used in manufacturing building brick, heavy clay prod- 
ucts, and lightweight aggregate, was mined from open pits at the 
Mesquite plant of Ferris Brick Co. and the Dallas plant of Dallas 
Lightweight Aggregate Co. Both cement companies recovered sur- 
face clays for use in manufacturing cement. 

Dawson.— Mineral value approximated that of 1959. Natural gas 
liquids were recovered at the Lamesa gasoline plant of Texaco Sea- 
board, Inc. Limestone was quarried and crushed at an open pit near 
O’Donnell for concrete aggregate and roadstone by Lone Star Mate- 
rials, Inc. Exploratory and development wells, totaling 381,731 feet 
proved 32 oil wells; 4 new oilfields were discovered. Geophysical 
prospecting amounted to 92 crew-weeks, 33 percent more than in 1959. 

Denton.—There was a 34-percent increase 1n mineral value compared 
with 1959, due to gains in natural gas, clay, and sand and gravel 
production. Exploratory and development deas proved three oil 
wells and four gas wells; this wasthe first gas discovery in the county. 
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The new zone is the Cordell sand of Pennsylvania age; additions 
production also was indicated in the Caddo formation. Paving sand 
and p was produced by commercial operators and by contractor: 
for District 18 of Texas Highway Department. Limestone was quar- 
ried and prepared by contractors for District 18 of Texas Highway 
Department. Acme Brick Co. mined fire clay from pits near Dentor. 

De Witt.—Production of crude oil, natural gas, sand and gravel, and 
stone was valued at $8.9 million, approximating the 1959 value. Geo 
physical prospecting increased 86 percent to 262 crew-weeks. Explor- 
atory and development drilling, totaling 495,675 feet, proved 3 oi 
wells and 20 gas wells; 1 new oilfield and 2 new oil pays were dis- 
covered. Limestone was quarried and crushed for concrete aggregate 
and roadstone by various producers and by contractors for Distrk: 
13 of Texas Highway Department. Paving sand and gravel was 
produced by several operators. 

Dickens.— Value of minerals produced was 20 percent less than in 
1959 due to declines in output of crude oil and sand and gravel. Ex- 
ploratory and development drilling, totaling 33,749 feet, resulted ir 
4 dry holes. Contractors quarried and crushed limestone for concrete 
aggregate and roadstone for District 25 of Texas Highway Depart- 
ment. R.W.Mize mined pit-run gravel for fill. 

Dimmit.—Mineral fuel production was 15 percent greater than in 
1959, due primarily to increased crude oil output. Exploratory drill- 
ing accounted for two new oilfields and five new oil pays. Crude oil 
n processed at the Carrizo Springs refinery of Texstar Petroleum 


Duval.—Mineral production, which included crude oil, natura] gas 
natural gas liquids, and salt, was valued at $44.1 million, about the 
same as in 1959. Exploratory drilling resulted in discovery of two new 
oilfields and four new oil pays. Natural gas liquids were recovered 
at the Hagist gasoline plant of Goliad Corp. Columbia Souther: 
Chemical Corp. recovered salt in brine from wells near San Diego 
for use in manufacturing industrial chemicals. 

Eastland.—Output of crude oil, natural gas liquids, natural gas, and 
clay was valued at $5.6 million—18 percent greater than in 1959. All 
mineral fuels registered modest gains in output. Natural gas liquids 
were recovered at four gasoline plants. EXpÍoratory and development 
drilling, totaling 31 wells and 89,472 feet, resulted 1n 10 oil wells and 
6 gas wells. Geophysical prospecting amounted to 7 crew-weeks com- 
pared with 3 in 1959, Fire clay and miscellaneous clay used in manu- 
facturing lightweight aggregate, floor and wall tile, brick, and pottery 
were mined from open pits near Ranger by American Aggregate Co.: 
near Eastland, by Texas Lightweight Aggregate Co.; nar Cisco, 
by Texeramics Co. and N. D. Gallagher Clay Products Corp. 

Ector.—Ector County ranked first in both crude oil production and 
total mineral value. Exploratory and development drilling declined 
52 percent to 352 wells totaling 2,031,243 feet; 2 new fields and 8 new 
pays were discovered. 

Ellis.—Value of minerals produced was 191 percent greater than in 
1959 due largely to added cement production. The multimillion 
dollar, 1.4-million-barrel-a-year Midlothian cement plant of Texas In- 
dustries, Inc., began production late in the year. Limestone was 
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quarried and crushed for use in manufacturing cement at the Mid- 
lothian plant. Miscellaneous clay, used in brick and heavy ap prod- 
ucts, was mined from open pits near Ferris by Acme Brick Co. and 
Ferris Brick Co., and from pits near Palmer by Barron Brick Co. 
Paving gravel was prepared at the Taylor pit by Taylor Gravel Co. 

El Paso.—Mineral production declined 26 percent compared with 
1959. Southwestern Portland Cement Co. quarried limestone and 
shale from open pits for use in manufacturing portland and masonry 
cements at its El Paso works. El Paso refineries of Standard Oil Co. 
of Texas and Texaco, Inc., processed crude oil. Limestone was quar- 
ried and crushed for concrete aggregate and roadstone by McMillan 
Quarries, Inc., and Vowell Material Co. Industrial sand and building 
sand and gravel were prepared by El Paso Sand Products Co. Struc- 
tural and paving el and gravel were prepared on contract for the 
U.S. Army Corps of Engineers. 

Erath.—V alue of mineral output was 13 percent greater than in 1959. 
Limestone was quarried and crushed for District 2 of Texas Highway 
Department. Crude oil and natural gas production was reported 
during the year. 

Fannin.—Building and paving sand and gravel were produced by 
one operator; sandstone was quarried and crushed for use as concrete 
aggregate and roadstone by contractors for District 2 of Texas High- 
ie d partment. 

ayette.—Mineral production was valued at $1.9 million, 8 percent 
less than in 1959. Building and paving sand and gravel were recov- 
ered from pits near LaGrange by Thorstenberg Materials Co. ; District 
13 of Texas Highway Department contracted for crushed limestone 
and building iud paving sand and gravel. Bentonitic clay, used prin- 
cipally in preparing heavy drilling mud, and fuller's earth were re- 
covered from open pits near Flatonia by Milwhite Co., Inc., and 
Flatonia Fuller's Earth Co. 
Fisher.—Mineral value declined 18 percent to $14.2 million, com- 
ared with 1959, because of significantly reduced petroleum activity. 
ne new oilfield was discovered through exploratory drilling; geo- 
physical prospecting amounted to 20 c ie Natural gas liquids 
were recovered at the Claytonville and “F” gasoline plants of Clay- 
tonville Gasoline Co. and the Velta plant of Texas Pacific Coal & 
Oil Co. Crude gypsum, used in manufacture of wallboard, plaster, 
and other building products, was mined from open pits near Hamlin 
by Celotex Corp. and from pits near Rotan by National Gypsum Co. 
Building and paving sand was prepared by one producer. 

Foard.—Mineral production was valued at $9.8 million, 7 percent 
greater than in 1959. Geophysical prospecting amounted to 46 crew- 
weeks, compared with 38 in 1959. Exploratory and development 
wells, totaling 253,638 feet of drilling, proved 11 oil wells; no new 
oilfields or ol pays were discovered. on was quarried and 
crushed by contractors for District 25 of Texas Highway Department. 

Fort Bend.—Declines in the value of crude oil, clay, sand and gravel 
and sulfur production were not offset by increases in natural gas and 
salt, resulting in a 9-percent drop in the value of mineral output. 
Geophysical prospecting amounted to 11 crew-weeks, compared with 
39 crew-weeks in 1959. Exploratory and development drilling 
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amounted to 63 wells and 296,734 feet of hole, resulting in 33 oil wells 
and 3 gas wells; 1 new oil pay was discovered. Native sulfur was 
recovered by the Frasch method from Orchard Dome by Duval Sul- 
pu & Potash Co. and from Long Point Dome by Jetferson Lake 
ulphur Co. Texas Lightweight Aggregate Co. mined miscellaneous 
clay from pits near Missouri City for use in manufacturing light 
weight aggregate. Salt-in-brine and evaporated salt were prepared 
at Blue Ridge Works of United Salt Corp. Paving sand and grave 
was produced under contract for District 12 of Texas Highway 
Department. 
in— Value of mineral fuels was 93 percent greater than m 
1959 due to increased production of petroleum and natural gas liquids 
Geophysical prospecting totaled 10 crew-weeks. Exploratory and de- 
velopment wells, totaling 108,098 feet, resulted in 2 oil wells and 5 
gas wells. Natural gas liquids were recovered at the New Hore 
cycling plant of Tidewater Oil Co.; sulfur was also recovered from 
sour gas at the plant. 

Freestone.—The 110-percent increase in value of mineral production. 
compared with 1959, was due to production increases in crude oil and 
natural gas. Exploratory and development drilling, totaling 240.525 
feet, proved 7 oil wells and 15 gas wells during the year. Miscel- 
laneous clay, used in manufacturing brick and heavy clay products 
was mined from open pits near Teague by Teague Brick & Tile Co. 
Limestone was quarried and crushed for concrete aggregate and road- 
stone by East Texas Stone Co. 

Frio.—Crude oil, natural gas, and natural gas liquids accounted for 
most of the $5.1 million mineral value. Paving gravel was produced 
by crews of District 15 of Texas Highway Department. 

Gaines.—Mineral value of Gaines County declined 3 percent, to 
$71.4 million, as losses in petroleum output were greater than gains 
in natural gas production. Geophysical prospecting amounted to 10 
crew-weeks; drilling of 145 exploratory and development. wells proved 
110 oil wells and 5 gas wells. Natural gas liquids were recovered at 
the Seminole plant of Phillips Petroleum Co. and the West. Seminole 
plant of Cities Service Oil Co. Sulfur and carbon black were recov- 
ered from sour natural gas at the Seminole No. 67 plant of Columbian 
Carbon Co. Limestone was quarried and crushed for concrete agare 
gate and roadstone by one producer. 

Galveston.—The value of mineral production in Galveston County 
was 6 percent. greater than that of 1959 as production gains were re- 
ported for both natural gas and crude oil. Geophysical prospecting 
declined 40 percent, compared with 1959, to 87 crew-weeks. Explor- 
tory and development drilling declined 6 percent to 91 wells and 
proved 52 oil wells and 10 gas wells; 1 new oilfield and 1 new oil par 
were discovered. Crude oil was processed at three refineries having 
a combined daily capacity of 240,000 barrels. At its Texas City re- 
finery, American Oil Co. began construction of a two-stage pipe-still 
with a fractionation system capable of handling 150,000 barrels per 
day, a 47,600-barrel-per-day catalytic cracking unit, and a 14,600- 
barrel-per-day alkylation unit. Sulfur was recovered at the new 
multimillion dollar Frasch sulfur mine of U.S. Sulphur Corp. at 
High Island Dome near Galveston. Natural gas liquids were recor- 
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ered at the Alta Loma gasoline plant of the Margaret Hunt Trust 
Estate. Shell was dredged from shallow bays at Galveston by Horton 
& Horton for use principally as roadstone and in manufacturing 
cement. Paving sand was prepared by construction crews of the City 
of Galveston. 

Garza.—Value of minerals produced in Garza County declined 14 
percent as crude oil production was severely curtailed. Geophysical 
prospecting declined 33 percent to 37 crew-weeks; exploratory and 
development drilling declined 59 percent to 77 wells totaling 333,105 
feet. Building sand and gravel was produced by one operator. 

Gillespie.—Mineral value increased 33 percent to $116,655 compared 
with 1959. Talc was strip mined on contract for Southwestern Tale 
Corp. Five operators produced a total of 66,760 tons of buildin 
and paving sand and gravel. Bear Mountain Quarries mined an 
prepared rough monumental granite. Crushed limestone was pro- 
duced on contract for concrete aggregate and roadstone for District 
14 of Texas Highway Department. 

Glasscock.—T'here was a 55-percent gain in mineral value in 1960 
due to increased production of crude oil and natural gas. Geophysi- 
cal prospecting during the year declined 36 percent to 9 crew-weeks; 
exploratory and development drilling increased 35 percent to 27 wells 
and resulted in 7 oil wells. Limestone was quarried and crushed by 
contractors for concrete aggregate and tnde for District 7 of 
Texas Highway Department. 

Goliad.— Declines in both oil and gas production resulted in a 6-per- 
cent loss in total mineral value. Gooohssical prospecting increased 
13 percent to 35 crew-weeks. Exploratory and development drilling 
dropped 23 percent to 53 wells and proved 4 oil welle and 28 gas 
wells; 1 new oil pay was discovered. Natural gas liquids were re- 
covered at the Burnell-North Pettus cycling plant of Pan American 
Petroleum Corp. in Bee County. 

Gonzales.—M ineral value declined 45 percent to $168,077. Building 
and paving sand and gravel were produced by Gonzales Gravel Co.; 
District 13 of Texas Highway Department contracted for paving 
gravel. Dentonitic clays were mined from open pits by Baroid Di- 
vision of National Lead Co. and Southern Clay Products Co. Geo- 
physical prospecting declined over 80 percent to 40 crew-weeks. 

Gray.—Reductions in oil and gas production were offset by increased 
natural gas liquid output so that total mineral value approximated 
that of 1959. Geophysical prospecting was limited to 8 crew-weeks; 
exploratory and devlpuient drilling, totaling 158 wells and 437,384 
feet, resulted in 102 oil wells and 38 gas wells. Natural gas liquids 
were recovered at eight gasoline plants; carbon black was recovered 
at three channel plants and one furnace plant. 

Grayson.—There was a 13-percent decline in total value of mineral 
roduction compared with 1959. Losses in crude oil and natural gas 
iquid output exceeded increased natural gas production. Natural gas 

liquids were recovered at eight plants operated by five companies. 
Geophysical prospecting dropped 15 percent to 73 crew-weeks. Ex- 
ploratory and development drilling increased 50 percent to 66 wells 
and proved 44 oil wells and 5 gas wells; 1 new oilfield and 6 new oil 
pays were discovered. Two producers quarried and prepared lime- 
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Howard.—A 5-percent decline in mineral value was due entirely to 
curtailed crude oil production. Cosden Petroleum Corp. proces 
crude oil at its Big Spring refinery. Carbon black was reared 
from hydrocarbon liquids at the Dixon furnace plant of Cabot Carbon 

- West Texas Sand & Gravel Co. prepared building and peri 
sand and gravel. Cosden Petroleum Cor expanded styrene capact} 
of its Big Spring chemical plant to 60 villion pounds per year, ortho 
xylene capacity to $0 million pounds per year, and n ap 
city to 3 million pounds per year due to increased demand for phthalic 
anhydride and isophthalic acid. A new 50-million-pound-per-yat 
carbon black plant using United Carbon Co. processes was planei 
for the Big Spring area by Sid Richardson Carbon Co. | 
. Hudspeth.— Increased tale production resulted in a T-percent mems 
In total mineral value. Talc used in ceramics, insecticides, palt, 
roofing, rubber, and joint cement was recovered from 0 en pits nar 
Allamoore by five producers. Pioneer Tale Co. operated its grinding 
mill at increased capacity. Crude gypsum, used as a retardr n 
cement by Southwestern Portland Cement Co., was mined from hs 
pir near Sierra Blanca. Rhyolite was quarried and crushed by 

ifford-Hill & Co., Inc, at a qu near Penwell. inl 

Hutchinson. —Production increases in both natural gas aay 
gas liquids more than compensated for crude oil production "f 
and the value of mineral production increased 4-percent to B 
million. Drilling activity by the oil and gas industry declined d 
percent. Carbon black was recovered at four furnace plants ii 
one channel plant. Natural gas liquids were recovered al eti 
gasoline plants. A 25.000-ton-per-year cis-4 lybutadiene plan e 
built by Phillips Chemical Co. adjacent to its Borger butadiene p 
Tri-City Sand” & Gravel Co. and Borger Readi-Mix Co. p A 
building and paving sand and gravel. Salt in brine was Te" in 
from underground salt beds by Phillips Petroleum Co. for use 
Its petrochemical] complex at Borger. “ride productia 

Irion.— Increases in natural gas and natural gas liquids Ph resalt 
failed to compensate for losses in crude oil production, with the 
that total mineral value declined 1 percent to $2.1 million, ort to 
with 1959, Geophysical prospecting increased over 100 mr t 
crew-weeks; exploratory and development drilling gained 2 sir 
to 69 wells totaling 152,513 feet and proved 22 oil wells and 1 ga5 line 
EO Corp. recovered natural gas liquids at its Mertzon gi? 
Jack.—Minera] value increased 15 percent as the petroleum 1 
natural gas Industries reported improved production. Geop Tin: 
prospecting increased 67 percent to a modest 10 crew- weeks; mie 
tory and development drilling declined over 43 percent to derude 
totaling 480,507 feet. Bryson Pipeline & Refining Co. proces at the 
m at its Bryson refinery. Natural gas liquids were Cop. the 

ack Haw gasoline plant of Black H Jant of 


Welstream Equi 
uipment Corp. crid 
Jackson.—Gains In natural gas production were grester eral alo 


oil losses, resulting in a 4-percent increase in total miner and es 
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loratory and development drilling rose 20 percent to 175 wells total- 
ing 908,546 feet and proved 25 oil wells and 72 gas wells. Cyclin 
plants of Francitas Gas Co. and Sunray Mid-Continent Oil Co. and 
the Vanderbilt Gasoline plant of Socony Mobil Oil Co., Inc., recov- 
ered natural gas liquids. Contractors recovered and prepared paving 
sand and gravel from open pits for District 13 of Texas Highway 
Department. The world's first sextuple well completion was re- 
corded by Sunray Mid-Continent Oil Co. with production from 6 gas 
zones at depths from 4,683 to 6,634 feet. A $400,000 expansion of 
the Carancahua Bay gasoline plant of Sunray Mid-Continent Oil Co. 
doubled its capacity to 60 million cubic fect of gas per doy; natural 
gas liquids recovery was increased by 30 million gallons per day. 

Jasper. —Moderate increases in crude oil production resulted in a 
10-percent increase in total mineral value compared with 1959. Nat- 
ural gas output approximated that of 1959. Exploratory and devel- 
opment drilling decreased 52 percent to 11 wells totaling 121,515 feet 
and proved 2 oil wells and 1 gas well. 

Jefferson.—Crude oil, natural gas, and sulfur accounted for over 
90 percent of the county total mineral value. Production of all three 
commodities rose, resulting in an 18-percent increase in total mineral 
value to $62.8 million compared with 1959. Although geophysical 
prospecting declined 57 percent to 67 crew-weeks, exploratory and de- 
velopment drilling rose 17 percent to 132 wells totaling 1,012,086 feet. 

A $1 million filtration plant to upgrade sulfur by removing organic 
and other trace impurities was built at the Spindletop operations of 
Texas Gulf Sulphur Co. Texaco, Inc., added a 30 millon-rallon- 
per-year benzene facility to its Port Arthur refinery; new equipment 
included a unifier-catalytic reforming unit, a Udex extraction unit, 
and other treating and fractionating facilities. The company's Port 
Arthur refinery set a world's safety record for the refining industry 
by operating 7.6 billion man-hours without a lost-time injury. 
Mobil Chemical Co. was building the world's Hs high-purity 
ethylene plant adjacent to its Beaumont refinery. Capacity will be 
380 million pounds per year, with initial production scheduled for 
the first quarter of 1961. Mobil Oil Co. added a 20.000-barrel- per-day 
delayed-coking unit to its Beaumont refinery. The zynthetic rubber 
copolymer capacity of the Port Neches plant of Texas-U.S. Chemical 
Co. was increased 10 percent. Foren Co.. Ine., increased high- 
pour polyethylene capacity of its Port Arthur facilities to 46 rail- 
lon pounds per year. Facilities to produce 50 million ponnds per 
year of caprolactan from cyclohexane were added to the Beaumont 
plant of E. L du Pont de Nemours & Co., Inc. A synthetic rubber 
pum based on isoprene and butadiene was built by Goedyear Tire & 

ubber Co. The first commercial Hydrar nnit to produce high- 
purity cyclohexane from benzene was pnt on stream at the Port 
Arthur refinery of Gulf Oil Corp. Six refineries, with a total daily 
throughput capacity of 9%6,000 barrels. processed crude oil in the 
county. Natural gas liquids were recovered at tle Texas Gosine 
plant of Texas Gaz Corp. Native eulfur was receverer by the Frasch 

rocess from Spindlerop Dome and Fannett Dorne hy Texas Guif 
ulphur Co. and from refinery gases of the Port Arthnr refinery of 
Gulf Oil Corp. by Olin-Mathieson Chemical Corp. Texas Krine 
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Corp. recovered salt in brine from wells near Gladys City. Bricka 
heavy clay products were made from miscellaneous clay mined fren 
open pits by Beaumont Brick Co., Inc. C. A. McKinley Sons Ix, 
produced building sand and gravel. 

Jim Hogg.—Value of mineral production rose 72 percent to $4 
million because of a sizable increase in crude oil and natural gs 
production. Exploratory and development drilling increased 2 per 
cent to 95 wells totaling 393,175 cubic feet and proved 64 oil wells and 
12 gas wells, , F 

Jim Wells.—Crude oil and natural gas production both contribute 
to the 15-percent decline in minera] value. The industry drilled i 
Wells totaling 452,535 feet and proved 17 oil wells and 23 a 
Natural gas liquids were recovered at the La Gloria cycle plant o 0i 
Gloria Oil & Gas Co, and the Seeligson gasoline plant of Mobil 

O., Inc. : i 
Johnson.—Reductions in lime and stone production resulted di 
15-percent decline in total mineral value. Lime for chemical an - 
ustrial uses and for construction was produced from limestone qu 
tied by Texas Lime Co. The company also quarried age and 
limestone for riprap, concrete aggregate, roadstone, mineral lim ston? 
soil conditioner. arious contractors uarried and crushed s High 
for concrete aggregate and roadstone for District 18 of doe q 
way Department. Building and paving sand and gravel were p 
uced by Aggregates Producers, Inc. 
J ones. Total ct neral value approximated the 1959 valueas ee 
in natural gas production almost offset losses in crude oil d imd 
825 liquid output. Exploratory and development drillin d il 
30 percent to 177 wells totaling 642,659 feet and provid, arn 
Petroleum Products Co, processed crude oil at its Lue G lie 
Natural gas liquids were recovered at the Wimberly No. E que 
Plant of Texas Natura] Gasoline Corp. West Texas ed ng stone 
ried and prepared rough architectural and dressed ier firm h 
Limestone quarried in Shackelford County was ihe uk 
architectural and dressed building stone by Lueders Lim operator. 
Building and paving sand and gravel were produced by o b, ) and 
. Karnes.—Production of the State's first uranium oxide { lii 5 
Increased production of crude oil, natural gas, and natar E uraniom 
accounted for the 45-percent increase in mineral value. ity of 300 
mill, which cost about $2.4 million and had a rated capacity » 
tons of ore per da » Was put in operation by a ares 
ne. Uranium ores recovered from open pits in the Falls at the 
Gill be treated at the mill. Natural gas liquids were Ted Gas Pipe 
¿Apeza Creek and Karnes City gasoline p ants of Mer nearly 
line Co. Exploratory and development drilling increased ls and 
percent to 72 wells totaling 702,975 feet and proved ping pla! 
gas wells. Sulfur was recovered from sour gas at the Fas 
of Warren Petroleum Corp. , ted in an 16 
aufman.—Curtailment of crude oil production resul 1959. Line 
percent decline in tota] mineral value, compared with d roadstone 
stone was quarried and crushed for concrete aggregate an hway 
Ed "i ne Producers for Districts 1 and 18 of Texas Hig 
artment. 


THE MINERAL INDUSTRY OF TEXAS 1005 


Kenedy.—The increase in natural gas production was greater than 


i decreases for crude oil and natural gas liquid production so that total 
¿1% mineral value was 6 percent greater than in 1959. Natural gas liq- 


uids were recovered at the Julian Pasture cycle plant of Humble Oil 
& Refining Co. Exploratory and development drilling totaling 81,- 


^L 117 feet proved 1 oil and 1 gas well. 


Kent.—The 2-percent reduction in total mineral value was due en- 


3 tirely to curtailed crude oil output which was responsible for nearly 


90 percent of the county mineral value. The Senn Gravel Co. pre- 
pared building sand and gravel. 

Kimble.—Total mineral value declined 25 percent compared with 
1959; al! commodities— petroleum, natural gas, and sand and gravel— 
had lower output. Weirich Bros., Inc., prepared building and paving 
sand and gravel. 

King.—Sizable curtailment of crude oil production was responsible 
for the 32-percent decline in total mineral value to $2.4 million. A 
moderate increase in natural gas production was reported. Explora- 
tory and development drilling reduced by 39 percent to a total of 
104,551 feet, proved 2 oil wells. 

Kleberg.—Total mineral value advanced 160 percent to $54 million 
as production of crude oil, natural gas, and natural gas liquids rose, 
Geophysical prospecting declined 40 percent to 30 crew-weeks; ex- 
ploratory and development driling advanced 8 percent to 55 wells 
totaling 415,464 feet and proved 20 oil wells and 24 gas wells. Hum- 
ble Oil & Refining Co. completed the world's largest cycling plant, 
the King Ranch plant 15 miles south of Kingsville, with a daily ca- 
pacity of 950 million cubic feet to recover 1.2 million gallons of natu- 
ral gas liquids daily. Natural gas liquids also were recovered nt the 
May gasoline plant of Cities Service Oil Corp. Evaporated salt was 
prepared from brine by the Trace Elements Corp., Division of 
United Salt Co. 

, Knox.—The value of mineral production was 14 percent greater than 
in 1959 due to greater crude oil production, which accounted for over 
90 percent of the total value. There were 73 oil wells presen in the 
county, although exploratory and development drilling declined 
nearly 40 percent to 373,340 feet. 
. Lamb.—Increases in crude oil production resulted in a 27-percent 
Increase in total mineral value to $2.3 million compared with 1959. 
Seven development wells and 4 exploratory wells totaling 47,718 feet 
pais 6 oil wells, Crude oil production amounted to 2.3 million 
arrels. 

La Salle.—Moderate increases in crude oil and natural gas production 
resulted in a 14-percent increase in the county total mineral value 
compared with 1959. Geophysical prospecting incrensed 40 percent 
to 31 crew-weeks; exploratory and development drilling dropped 27 
percent to 36 wells totaling 241,576 feet and proved 5 oil wells and 4 
gas wells. 

Lavaca.—Increases in natural gas liquids recovery offset production 
losses in crude oil and natural gas nnd the value of mineral produc- 
tton rose 16 percent above that of 1959. New facilities at the Provi- 
dent City gasoline plant of Shell Oil Co. increased propane recovery 
from 21,000 to 33,000 gallons per day and natural gasoline recovery 
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stone for concrete aggregate, riprap, and roadstone. Southwest Sace 
Co. produced building sand. 

Gregg.— Gregg County was the State's fifth largest crude oil pro 
ducer. Significant production curtailment of crude oil and nai; 
gas liquids resulted 1n an 11-percent reduction in total mineral vài». 
Natural gas liquids were recovered at five gasoline plants The 25 ex- 
ploratory and development wells, totaling 210,768 feet. constituted a 
26-percent decrease from 1959. Crude oil was processed ar the Lor 
view retineries of Premier Oil & Refining Co. and Skelly Oil Co. acd 
at the Giadewater refinery of Gladewater Refining Co. 

Grimes.— A gain in natural gas output increased the value of mir- 
eral production to $344.200. Geophysical prospecting declined 27 per- 
cent to 19 crew-weeks: 2 exploratory wells proved 1 gas discovery. 

Guadalupe.—Mineral production, valued at $12.3 million, was 4 per- 
cent greater than in 1959 due to moderate increases in crude oil ard 
sand and gravel output. Exploratory and development drilling de 
clined 25 percent to 19 wells and 141.056 feet, resulting in 35 oil wells 
Building and paving sand and gravel were produced by two Operators: 
paving gravel was produced on contract for District 15 of Texas Hizb- 
way Department. Fraser Brick & Tile Co. mined miscellaneous clay 
for brick and heavy clay products from open pits near McQueener. 

Hamilton.—Value of natural gas and sand and gravel production 
was 20 percent less than in 1959. Paving sand and gravel was pro 
duced by one operator. Geophysical prospecting totaled 25 crew- 
weeks. 

Hansford.—The 21-percent decline in value of mineral fuel produc- 
tion was due largely to a reduction in natural gas output. Natura 
gas liquids were recovered at the Hansford and Sherman gasoline 
plants of Phillips Petroleum Co. 

Hardeman.—CGeophysical prospecting declined 62 percent to 38 crew- 
weeks. Exploratory and development drilling increased 22 pervert 
to 11 wells and resulted in 3 oil wells: 1 new oil pay was discovered. 
Bestwall Gypsum Co. mined gypsum from open pits near Acme for 
manufacturing wallboard, plaster, and other das products 
Limestone was quarried and prepared as concrete aggregate and road- 
stone for District 25 of Texas Highway Department. 

Hardin.—Mineral production, valued at 225.2 million, was 12 percent 
less than 1n 1959, The loss was due to moderate declines in both crude 
oil and natural gas liquid output. Geophysical prospecting increased 
19 percent to 34 crew-weeks. Exploratory and development drilling 
dropped 3 percent to 106 wells totaling 457.205 feet: 1 new oilfield anu 
1 new oil pay were discovered. Natural gas liquids were recovered at 
the Nos. 25 and 26 cycling plants of Sinclair dil & Gas Co. 

Harris.— Value of mineral production declined 7 percent compared 
with that of 1959. Natural gas liquids were recovered at four gaz 
line plants and two eveling plants. Carbon black was produced from 
liquid hydrocarbons at the Eldon furnace plant of J. M. Huber Corp. 
Crude oil was processed at seven refineries having a combined da:ly 
throughput of 715.000 barrels. Geophysical prospecting declined 32 
percent to 21 erew-weeks and drilling, 25 percent to 125 wells; 2 new 
oll pays were discovered. Sulfur was recovered from refinery gases 
at the Baytown plant of Stautfer Chemical Co., the Deer Park plant of 
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Shell Chemical Corp., and the Houston plant of Sinclair Refining Co. 
A multimillion dollar expansion was made at the Houston mill of 
Sheffield Division of Armco Steel Corp. New facilities included a slab 
mill and a 160-inch plate mill which produces plates 4 inches thick and 
144 inches wide. This equipment permits rolling all grades of carbon 
and alloy plates in a wide variety of lengths, widths, and thicknesses. 
The capacities of the open hearth and electric furnaces were increased 
through the addition of pure oxygen without additional capital ex- 
penditures. Lone Star Steel continued improvement of its practice 
of introducing natural gas into the blast furnace as a fuel and reduc- 
tant, thus reducing coke burden and increasing pig iron capacity. 

Sheffield Steel requested permission of the Us. Army Corps of 
Engineers to build a 10,000-ton raw material handling and storage 
dock on the Houston ship channel. A $1 million detinning plant to 
produce high-yield steel x and refined electrolytic tin was planned 

or the Houston area by Vulcan Detinning Division of Vulcan Ma- 
terials Co. 

Portland and masonry cements were manufactured from shell by 
Lone Star Cement Corp., Ideal Cement Co., and Trinity Division of 
General Portland Cement Corp. The three cement producers also 
recovered clay from open pits for manufacturing their cement. 

Miscellaneous clay was mined from open pits near Houston and 
used in manufacture of brick and heavy clay products by Acme Brick 
Co., J.M. Cordell & Sons, Inc., and Houston Brick & Tile Co. Crude 
perlite and vermiculite from other states was expanded at the Houston 

lants of Perlite of Houston, Inc., Vermiculite Products, Inc., and 
ri-Lite Corp. for use as lightweight aggregate in concrete and plas- 
ter and as loose-fill insulation. 

Salt was mined underground and prepared as rock salt and block 
salt at the Hockley plan of United Salt Co. and was obtained in brine 
from wells near Houston by Texas Brine Co. 

Lime was manufactured from oystershell at the Pasadena plant of 
Champion Paper & Fiber Co. for use in paper and fiberboard manu- 
facture, at the Houston plant of Nyotex Chemical Co. for use in manu- 
facture of industrial chemicals, and at the Houston plant of Sheffield 
Division of Armco Steel as a metallurgical flux. Barite from foreign 
countries and from other states was crushed and ground for use in 
drilling muds at the Houston plants of Barite Division, National 
Lead Co., and Milwhite Co., Inc. 

Building and paving sand and gravel were produced by five com- 
panies; District 12 of Texas Highway Department contracted for pav- 
ing sand and gravel. 

any additions and plant expansions occurred in the petroleum 
refining and petrochemical industries in Harris County. A 70-mil- 
lion-pound-per-year styrene monomer plant using a “styrene-from- 
gasoline” process was p for the Houston area by Sinclair-Kop- 
pers Chemical Co. The plant will recover pure ethylbenzene from a 
mixed xylene stream. A pilot plant to product 30 million pounds per 
par of maleic anhydride was built by Petro-Tex Chemical Corp. 
he Carwin Co. built a 1-million-pound-per-year isocvanates plant. 
A new research and development center which will include a labora- 
tory with adjacent polymer development facilities was planned for the 
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Houston area by United Carbon Co. The company also increased tx 
capacity of its one lant from 150 to 200 million pounds pe 
year to meet new demand for a series of new black master batch cor 
pounds for improved truck tire rubber. A plant to produce an aid- 
tional 600 tons per day of oxygen and 100 tons per day of nitr 
was built by Linde Co., Division of Union Carbide, on the Houser 
ship channel. Pipelines from the new and existing facilities will de 
liver 140 tons per day of oxygen to the Sheffield Steel plant and 55 
tons per day of oxygen and 150 tons per day of nitrogen to the Houstct 
plant of Diamond Alkali Co. Oxygen to other customers will & 
supplied in cylinders. Phillips Petroleum Co. contracted for two 
refrigerated propane-ammonia barges. Each barge will carry 1.0 
tons of anhydrous ammonia refrigerated to minus 28° F. <A $1 mil 
lion, highly automated rubber plant to produce mixtures of carter 
black with polyethylene and polypropylene to be used for cable insu- 
lating ARE and plastic pipe was built at Houston by Columb:ar 
Carbon Co. J. M. Huber Corp. increased the carbon black capacity 
of its Baytown plant from 110 to 193 tons per day at a cost of $2.5 mil- 
lion. Low pressure polyolefin capacity of the Houston plant of Ce!a- 
nese Chemical Co. was increased from 40 million pounds to 50 mil- 
lion pounds per year. The company also expanded its high-density 
linear polyethylene capacity to 50 million pounds per year. Acety- 
lene capacity of the Deer Park plant of Diamond Alkali Co. was 
increased by 40 million pounds per year, and new facilities to increase 
present polymer capacity (polyvinyl chlorides) were also being added. 

Sulfuric acid facilities were being added to the La Porte plant of 
Du Pont. Pennsalt Chemicals Corp. added alkyl mercaptan facilities 
to its Houston plant. Humble Oil & Refining Co. increased the butyl- 
x rubber capacity of its Baytown plant to more than 170 million 
pounds per year. The company also completed a $30 million, 40-mil- 

ion-pound-per-year polypropylene plant. Half the production was 
to be made to specifications of Spencer Chemical Co. Vacuum capac 
ity of the company's Baytown refinery was increased from 157,00 
barrels to 179,000 barrels; catalytic hydrogen treatment capacity was 
raised from 65,000 barrels to 82,300 barrels daily. A 17-million- 
gallon underground storage cavity in a salt dome near Houston was 
developed by Tuloma Gas Products Co. Capacity of the “Little Big 
Inch" pipeline of Texas Eastern Transmission Co., a 4,468-mile sys 
tem from Houston, Tex., to Moundsville, W. Va., was increased to 
nearly 16 million barrels. The company Mt. Belvieu underground 
RENE cavity was enlarged from 320,000 barrels to 550,000 
arrels. 

Harrison.—The 14-percent decline in mineral value was due to re 
duction in natural gas and natural gas liquid outputs. Exploratory 
and development drilling declined 18 percent to 129 wells totaling 
504,684 feet. Natural gas liquids were recovered at six gasoline 
plants. Brick, heavy clay products, stoneware, and pottery were 
manufactured from miscellaneous clay and fire clay mined from open 
pe near Waskom by Acme Brick Co. and from pits near Marshall 

y Marshall Brick Co. and Marshall Pottery Co. Lignite mined 
Írom open pits was used in manufacturing several grades of activated 
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carbon by the D'Arco Division of Atlas Powder Co. Crude oil was 
refined at the Waskom refinery of Natural Gas Corp. 

Hartley. —Value of crude oil and natural gas was 27 percent less than 
in 1959. Geophysical prospecting increased 180 percent to 31 crew- 
weeks; only 2 exploratory wells were drilled during the year, both of 
which were dry holes. 

Haskell.—Crude oil, natural gas, and stone production was valued 
at $12.4 million, 20 percent more than in 1959. The increase was due 
to greater crude oil and stone production. Of 165 exploratory and 
development wells drilled, 90 were oil wells; geophysical prospecting 
totaled 9 crew-weeks. Limestone was quarried and crushed for con- 
crete aggregate and roadstone by contractors for District 2 of Texas 
Highway Department. 

Hemphill.—The 3-percent increase in mineral value was caused by 
limited improvement in natural gas and sand and gravel outputs. 
Geophysical prospecting increased 25 percent to 15 crew-weeks; ex- 
ploratory and development drilling declined 22 percent compared 
with 1959. Building and paving sand and gravel were produced by 
several operators. 

Henderson.—Mineral value declined 2 percent to $7 million because 
of modest losses in crude oil and natural gas liquid production. Geo- 
physical prospecting increased 300 percent to 64 crew- weeks; explora- 
tory and development drilling gained 100 percent to 34 wells totaling 
124,672 feet. Natural gas liquids were recovered at the Trinidad 
gasoline plant of Lone Star Gas Co. Brick, heavy clay products, 
fire brick, and refractory shapes were manufactured from fire and 
miscellaneous clays mined from open pits near Athens by Athens 
Brick Co., Inc., Harbison-Walker Refractories Co., Texas Clay Prod- 
ucts Co., and Athens Tile & Pottery Co. 

Hidalgo.—There was a 13-percent decline in total value of minerals 
produced in Hidalgo County as crude oil and natural gas outputs 
were curtailed. Natural gas liquids were recovered at the gasoline 
plant of Delhi-Taylor-Mayfair Oil Corp. and the Tabasco plant of 
Anchor Gasoline Corp. Crude oil was processed at the La Blanca 
refinery of Cactus Petroleum, Inc., and the McAllen refinery of Caddo 
Refining Co. 

Hockley.—The 10-percent decline in mineral value was due to a 
major reduction in output of crude oil. Geophysical prospecting de- 
clined 23 percent, and exploratory and development drilling declined 
6 percent compared with 1959. Natural gas liquids were recovered 
at three gasoline plants. Sulfur was recovered at the Slaughter gas- 
oline plant of Pan American Corp. 

Hopkins.— Declines in the output of crude oil and natural gas liquids 
resulted in a 1 percent decrease in the value of mineral production. 
Humble Oil & Refining Co. recovered natural gas liquids at its Pickton 
gasoline plant. A. P. Green Fire Brick Co. of Texas manufactured 
fire brick and refractory shapes from strip-mined fire clay. 

Houston.—Mineral value declined 43 percent because of a significant 
decline in crude oil production and a smaller decline in natural gas. 
Geophysical prospecting increased over 50 percent to 25 crew-weeks; 
drilling activity gained 5 percent to 143,542 feet of hole and proved 
2 gas extensions. 

615629 —61— — 64 
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Howard.—A 5-percent decline in mineral value was due entirely to 
curtailed crude oil production. Cosden Petroleum Corp. processed 
crude oil at its Big Spring refinery. Carbon black was recovered 
from hydrocarbon liquids at the Dixon furnace plant of Cabot Carbon 
Co. West Texas Sand & Gravel Co. prepared building and paving 
sand and gravel. Cosden Petroleum Corp expanded styrene capacity 
of its Big Spring chemical plant to 60 million pounds per year, ortho- 
xylene capacity to 80 million pounds per year, and metaxylene capa- 
city to 3 million pounds per year due to increased demand for phthalic 
anhydride and isophthalic acid. A new 50-million-pound-per-year 
carbon black plant using United Carbon Co. processes was planned 
for the Big Spring area by Sid Richardson Carbon Co. 

Hudspeth.—Increased talc production resulted in a 7-percent increase 
in total mineral value. Talc used in ceramics, insecticides, paint, 
roofing, rubber, and joint cement was recovered from open pits near 
A llamoore by five producers. Pioneer Talc Co. operated its grinding 
mill at increased capacity. Crude gypsum, used as a retarder in 
cement by Southwestern Portland Cement Co., was mined from open 
pits near Sierra Blanca. Rhyolite was quarried and crushed by 
Gifford-Hill & Co., Inc., at a quarry near Penwell. 

Hutchinson.—Production increases in both natural gas and natural 
gas liquids more than compensated for crude oil production losses 
and the value of mineral production increased 4-percent to $619 
million. Drilling activity by the oil and industry declined 15 
percent. Carbon black was recovered at four furnace plants and 
one channel plant. Natural gas liquids were recovered at eight 
gasoline plants. A 25,000-ton-per-year cis-4 polybutadiene plant was 
built by Phillips Chemical Co. adjacent to its Borger butadiene plant. 
Tri-City Sand & Gravel Co. and Borger Readi-Mix Co. produced 
building and paving sand and gravel. Salt in brine was recovered 
from underground salt beds by Phillips Petroleum Co. for use in 
its petrochemical complex at Borger. 

Irion.—Increases in natural gas and natural liquids production 
failed to compensate for losses in crude oi] production, with the result 
that total mineral value declined 1 percent to $2.1 million, compared 
with 1959. Geophysical prospecting increased over 100 percent to 28 
crew-weeks; exploratory and development drilling gained 21 percent 
to 69 wells totaling 152,513 feet and proved 22 oil sells and 1 gas well. 
alae Corp. recovered natural gas liquids at its Mertzon gasoline 
piant. 

Jack.—Mineral value increased 15 percent as the petroleum and 
natural gas industries reported improved production. Geophysical 
prospecting increased 67 percent to a modest 10 crew-weeks; explora- 
tory and development drilling declined over 43 percent to 141 wells 
totaling 480,507 feet. Bryson Pipeline & Refining Co. processed crude 
oil at its Bryson refinery. Natura] gas liquids were recovered at the 
Black Hawk gasoline plant of Black Hawk Gasoline Corp., the 
Brazos plant of Brazos River Gas Co., and the Jupiter plant of 
Welstream Equipment Corp. 

Jackson.—Gains in natural gas production were greater than crude 
oil losses, resulting in a 4-percent increase in total mineral value. 
Geophysical prospecting rose 12 percent to 64 crew-weeks; and ex- 
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ploratory and development drilling rose 20 percent to 175 wells total- 
ing 908,546 feet and proved 25 oil wells and 72 gas wells. Cyclin 
plants of Francitas Gas Co. and Sunray Mid-Continent Oil Co. and 
the Vanderbilt Gasoline plant of Socony Mobil Oil Co., Inc., recov- 
ered natural gas liquids. Contractors recovered and prepared paving 
sand and gravel from open pits for District 13 of Texas Highway 
Department. The world’s frst sextuple well completion was re- 
corded by Sunray Mid-Continent Oil Co. with production from 6 gas 
zones at depths from 4,683 to 6,634 feet. A $400,000 expansion of 
the Carancahua Bay gasoline plant of Sunray Mid-Continent Oil Co. 
doubled its capacity to 60 million cubic feet of gas per day; natural 
gas liquids recovery was increased by 30 million gallons per day. 

Jasper.—Moderate increases in crude oil production resulted in a 
ME increase in total minera] value compared with 1959. Nat- 
ural gas output approximated that of 1959. Exploratory and devel- 
opment drilling decreased 52 percent to 11 wells totaling 194,515 feet 
and proved 2 oil wells and 1 gas well. 

Jefferson.—Crude oil, natural gas, and sulfur accounted for over 
90 percent of the county total mineral value. Production of all three 
commodities rose, resulting in an 18-percent increase in total mineral 
value to $62.8 million compared with 1959. Although geophysical 
prospecting declined 57 percent to 67 crew-weeks, exploratory and de- 
velopment drilling rose 17 percent to 132 wells totaling 1,012,086 feet. 

A $1 million filtration plant to upgrade sulfur by removing organic 
and other trace impurities was built at the Spindletop operations of 
Texas Gulf Sulphur Co. Texaco, Inc., added a 30-million-gallon- 
per-year benzene facility to its Port Arthur refinery ; new equipment 
included a unifier-catalytic reforming unit, à Udex extraction unit, 
and other treating and fractionating facilities. The company's Port 
Arthur refinery set a world's safety record for the refining industry 
by operating 7.6 billion man-hours without a lost-time injury. 
Mobil Chemical Co. was building the world's largest high-purity 
ethylene plant adjacent to its Beaumont refinery. Capacit will be 
380 million pounds per year, with initial production scheduled for 
the first quarter of 1961. Mobil Oil Co. added a 20,000-barrel-per-day 
delayed-coking unit to its Beaumont refinery. The synthetic rubber 
copolymer capacity of the Port Neches plant of Texas-U.S. Chemical 
Co. was increased 10 percent. Koppers Co., Inc., increased high- 
n polyethylene capacity of its Port Arthur facilities to 46 mil- 

ion pounds per year. Facilities to produce 50 million pounds per 
year of caprolactan from cyclohexane were added to the Beaumont 
plant of E. I. du Pont de Nemours & Co., Inc. A synthetic rubber 
lant based on isoprene and butadiene was built by Goodyear Tire & 
ubber Co. The first commercial Hydrar unit to produce high- 
purity cyclohexane from benzene was put on stream at the Port 
Arthur refinery of Gulf Oil Corp. Six refineries, with a total daily 
throughput capacity of 986,000 barrels, processed crude oil in the 
county. Natural gas liquids were recovered at the Texas Gasoline 
plant of Texas Gas Corp. Native sulfur was recovered by the Frasch 
rocess from Spindletop Dome and Fannett Dome by Texas Gulf 
ulphur Co. and from refinery gases of the Port Arthur refinery of 
Gulf Oil Corp. by Olin-Mathieson Chemical Corp. Texas Brine 
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Corp. recovered salt in brine from wells near Gladys City. Brick ani 
heavy clay products were made from miscellaneous clay mined from 
open pits by Beaumont Brick Co., Inc. C. A. McKinley Sons, Inc., 
produced building sand and gravel. 

Jim Hogg.—Value of mineral production rose 72 percent to $91 
million because of a sizable increase in crude oil and natural gas 
production. Exploratory and development drilling increased 28 per- 
cent to 95 wells totaling 393,175 cubic feet and proved 64 01] wells and 
12 gas wells. 

Jim Wells.—Crude oil and natural gas production both contributed 
to the 15-percent decline in mineral value. The industry drilled 3 
wells totaling 452,535 feet and proved 17 oil wells and 23 gas wells. 
Natural gas liquids were recovered at the La Gloria cycle plant of La 
oo Oil & Gas Co. and the Seeligson gasoline plant of Mobil Oil 

o., Inc. 

Johnson.—Reductions in lime and stone production resulted in a 
15-percent decline in total mineral value. Lime for chemical and in- 
dustrial uses and for construction was produced from limestone quar- 
ried by Texas Lime Co. The company also quarried and crushed 
limestone for riprap, concrete aggregate, roadstone, mineral food, and 
soil conditioner. Varios contractors quarried and crushed limestone 
for concrete aggregate and roadstone for District 18 of Texas High- 
way Department. Building and paving sand and gravel were pro- 
duced by Aggregates Producers, Inc. 

Jones.— Total mineral value approximated the 1959 value as increases 
in natural gas production almost offset losses in crude oil and natura! 
gas liquid output. Exploratory and development drilling decreased 
30 percent to 177 wells totaling 642,659 feet and proved 78 oil wells. 
Petroleum Products Co. processed crude oil at its Lueders refinery. 
Natural gas liquids were recovered at the Wimberly No. 1 gasoline 
plant of Texas Natural Gasoline Corp. West Texas Stone Co. quar- 
ried and prepared rough architectural and dressed building stone. 
Limestone quarried in Shackelford County was prepared for rough 
architectural and dressed building stone by Lueders Limestone Co. 
Building and paving sand and gravel were produced by one operator. 

Karnes.— Production of the State's first uranium oxide (UsO,) and 
increased production of crude oil, natural gas, and natural gas liquids 
accounted for the 45-percent increase in mineral value. The uranium 
mill, which cost about $2.4 million and had a rated capacity of 300 
tons of ore per day, was put in operation by Susquehanna- Western, 
Inc. Uranium ores recovered from open pits in the Falls City area 
will be treated at the mill. Natural gas liquids were recovered at the 
Capeza Creek and Karnes City gasoline plants of United Gas Pipe- 
line Co. Exploratory and development drilling increased nearly 100 
percent to 72 wells totaling 702,975 feet and proved 40 oil wells and 
4 gas wells. Sulfur was recovered from sour gas at the Fashing plant 
of Warren Petroleum Corp. 

Kaufman.—Curtailment of crude oil production resulted in an 18- 
percent decline in total mineral value, compared with 1959. Lime- 
stone was quarried and crushed for concrete aggregate and roadstone 
by various producers for Districts 1 and 18 of Texas Highway De- 
partment. 
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Kenedy.—The increase in natural gas production was greater than 
decreases for crude oil and natural gas liquid production so that total 
mineral value was 6 percent greater than in 1959. Natural gas liq- 
uids were recovered at the Julian Pasture cycle plant of Humble Oil 
& Refining Co. Exploratory and development drilling totaling 81,- 
117 feet proved 1 oil and 1 gas well. 

Kent.—The 2-percent reduction in total mineral value was due en- 
tirely to curtailed crude oil output which was responsible for nearly 
90 percent of the county mineral value. The Senn Gravel Co. pre- 
pared building sand and gravel. 

Kimble.—Total mineral value declined 25 percent compared with 
1959 ; all commodities— petroleum, natural gas, and sand and gravel— 
had lower output. Weirich Bros., Inc., prepared building and paving 
sand and gravel. 

King.—Sizable curtailment of crude oil production was responsible 
for the 32-percent decline in total mineral value to $2.4 million. A 
moderate increase in natural gas production was reported. Explora- 
tory and development drilling reduced by 39 percent to a total of 
104,551 feet, proved 2 oil wells. 

Kleberg.—Total mineral value advanced 160 percent to $54 million 
as production of crude oil, natural gas, and natural gas liquids rose. 
Geophysical prospecting declined 40 percent to 30 crew-weeks; ex- 
ploratory and development drilling advanced 8 percent to 55 wells 
totaling 415,464 feet and proved 20 oil wells and 24 gas wells. Hum- 
ble Oil & Refining Co. completed the world’s largest cycling plant, 
the King Ranch plant 15 miles south of Kingsville, with a daily ca- 
pacity of 950 million cubic feet to recover 1.2 million gallons of natu- 
ral gas liquids daily. Natural gas liquids also were recovered at the 
May gasoline plant of Cities Service Oil Corp. Evaporated salt was 
prepared from brine by the Trace Elements Corp., Division of 
United Salt Co. 

Knox.—The value of mineral production was 14 percent greater than 
in 1959 due to greater crude ail production, which accounted for over 
90 percent of the total value. There were 73 oil wells proven in the 
county, although exploratory and development drilling declined 
nearly 40 percent to 373,340 feet. 

Lamb.—-Increases in crude oil production resulted in a 27-percent 
increase in total mineral value to $2.3 million compared with 1959. 
Seven development wells and 4 exploratory wells totaling 47,718 feet 

roved 6 oil wells. Crude oil production amounted to 2.3 million 
arrels. 

La Salle.—Moderate increases in crude oil and natural gas production 
resulted in a 14-percent increase in the county total mineral value 
compared with 1959. Geophysical prospecting increased 40 percent 
to 31 crew-weeks; exploratory and development drilling dropped 27 
percent to 36 wells totaling 241,576 feet and proved 5 oil wells and 4 
gas wells. ] 

Lavaca.—Increases in natural gas liquids recovery offset production 
losses in crude oil and natural gas and the value of mineral produc- 
tion rose 16 percent above that of 1959. New facilities at the Provi- 
dent City gasoline plant of Shell Oil Co. increased propane recovery 
from 21,000 to 33,000 gallons per day and natural gasoline recovery 
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from 50,000 to 55,000 gallons per day. The oil and gas industr 
doubled geophysical prospecting to 171 crew-weeks and increas 
exploratory and development drilling nearly 32 percent to 37 wells to 
taling 169,410 feet, to prove 24 gas wells. Natural gas liquids wer 
recovered at the Wilcox gasoline plant of Goliad Corp. and the Prov- 
dent City plant of Shell Oil Co. Sandstone was quarried and pre 
pared as concrete aggregate and roadstone by contractors for Distric 
13 of Texas Highway Department. 

Leon.—A moderate reduction in crude oil and natural gas produc- 
tion resulted in an 18-percent decline in total mineral value to £4 
million compared with 1959. The industry spent 17 crew-weeks m 
geophysical prospecting and drilled 21 exploratory and developmett 
wells totaling 155,850 feet, and proved 5 o1l and 2 gas wells. 

Liberty.—The 11-percent décline in mineral production value, to 
$44.6 million, was due to moderate reductions in crude oil and natural 
gas output. Fuels accounted for over 80 percent of the county mir 
eral value. The Hull gasoline plant of Southwest Industries, Inc, re 
covered natural gas liquids. e 114 wells drilled by the industry 
proved 61 oil wells and 4 gas wells. Texas Gulf Sulphur Co. mined 
native sulfur by the Frasch process at Moss Bluff Dome. Under 
ground storage of 3.3 million gallons of LP gas and ethane was man- 
tained by Socony Mobil Oil Co. Natural gas and LPG were usd 
in producing acetone, formaldehyde, acetic acid, acetaldehyde, and 
hexylene at the Bishop Chemical plant of Celanese Corp. of America 
Building and paving sand and gravel were prepared by Texas Con- 
struction Materials Co., as well as industrial sand used for blas. 
engine, and hydrofrac. Paving sand and gravel was prepared by 
contractors for Texas Highway Department. 

Limestone.—The value of mineral production declined 34 percent. 
to $1.2 million, due to moderate losses in petroleum and natural g! 
production, which accounted for about 90 percent of the total miner’! 
value, and to a reduction in stone quarrying. The oil and gas m- 
dustry reduced geophysical prospecting 70 percent to 12 crew-weeks: 
exploratory and development drilling increased 90 percent to 36 wells 
totaling 165,900 feet, and proved 9 oil wells and 6 gas wells. Mise 
laneous clay, used in manufacturing building brick and heavy cay 
products, was mined from open pits by Barron Brick Co. l 

Lipscomb.—Major increases in crude oil and natural gas productio? 
resulted in a 91-percent increase in total mineral value as compare 
with 1959. Drilling of 53 wells, totaling 375,536 feet, proved 15 oil 
wells and 19 gas wells. 

Live Oak.—Significant reductions in crude oil, natural gas, and sard 
and gravel production lowered mineral value 16 percent to $11. 
million. The oil and gas industry increased geophysical prospecting 
100 percent to 200 crew-weeks but curtailed exploratory and develop 
ment. drilling over 40 percent to 91 wells totaling 531,623 feet to prove 
11 oil wells and 18 gas wells. 

Llano.—Production losses in stone and feldspar lowered total min 
eral value 3 percent compared with 1959. Feldspar was mined from 
open pits by the Moss Estate. Marble was quarried and prepared a 
roofing material and paint filler by Dezendorf Marble Co. Monu- 
mental granite was quarried and prepared by Premier Granite Quar 
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ries. A graphitic schist was quarried and prepared as a filter medium 

by Graphilter Corp. 

_ Loving.—Increases in crude oil and natural gas production resulted 

in a 46-percent increase in total mineral value to $9.3 million com- 

pee with 1959. Although exploratory and development drilling 
eclined 50 percent to 85 wells and 388,092 feet, there were 65 proven 

oil wells. 

Lubbock.—Singular reductions in output of crude oil and sand and 
gravel resulted ın a 41-percent decline in total mineral value to $1.4 
million compared with 1959. Seven oil wells were proved through 
drilling 16 exploratory and development wells totaling 90,931 feet; 53 
crew-weeks were spent in geophysical ed edd Building and 
paving sand and gravel were prepared from open pits by Caprock 

and & Gravel Co. 

Lynn.—Curtailed crude oil production resulted in a 3-percent decline 
in total mineral value to $1.4 million compared with 1959. Of 22 
exploratory and development wells drilled, totaling 104,770 feet, 8 
proved to be oil wells. 

Marion.—The value of mineral output amounted to $6 million, 36 
percent less than in 1959. Geophysical prospecting by the oil and gas 
industry increased 100 percent to 24 crew-weeks; of 25 wells drilled 
during the year totaling 122,154 feet, 15 proved to be oil wells. Natural 

as liquids were recovered at the Jefferson gasoline plant of Arkansas- 
Tonino Chemical Co. 

Martin.—The 78-percent increase in mineral value was due primarily 
to increased crude oil production. Geophysical prospecting increased 
145 percent to 76 crew-weeks. Exploratory and development drilling 
amounted to 27 wells, totaling 263,126 feet, and resulted in 22 oil wells; 
3 new fields and 2 new oil pays were discovered. Anchor Petroleum 
Co. maintained a 440,000 barrel underground storage of LPG. 

Matagorda.—The value of mineral production rose 22 percent to 
$38.2 million due to increased oil, natural gas, sand and gravel, and 
shell production; moderate declines were reported for natural gas 
liquids and clay production. Geophysical prospecting amounted to 
208 crew-weeks. There was a 56-percent increase in exploratory and 
development drilling to 167 wells totaling 1,387,259 feet, proving 47 
oil wells and 42 gas wells of which 6 were new oilfields and 20 new 
oil pays. Natural gas liquids were recovered at one cycle plant and 
two gasoline plants. Pal-Port Clay Products Corp. mined miscel- 
laneous clay from open pits for manufacturing brick and heavy clay 
products. Contractors produced paving sand and gravel for District 
12 of Texas Highway Department. Matagorda Shell Co. dredged shell 
from adjoining bays. Limestone was quarried and crushed for con- 
crete aggregate and roadstone by one producer. __ l 

Maverick.—A significant decline was reported in the value of min- 
eral production. Of 264 wells drilled, totaling 471,300 feet, 200 
proved oil wells and 8 proved gas wells. Barite from foreign sources 
was ground for use as heavy deus mud by Tejas Barite Co., Ltd. 
Humble Pipeline Co. built a 63-mile 8-inch crude line and gathering 
system from Sacatosa field to Humble's main pipeline system at 
Pearsall Previous noneconomic oil production in Sacatosa field 
became a profitable multipay operation following Continental Oil 
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Co.'s experimental fracturing project. A new gas processing plant 
with a daily capacity of 55 million cubic feet was built near Palacios 
by Tennessee Oil & Refining Co.; the plant will recover about 58.000 
gallons of gas liquids per day. n 

MeLennan.—Miner value decreased 12 percent to $4.2 million due 
to losses in cement, clays, sand and gravel, and stone production 
Universal Atlas Cement Co. mined limestone and clay from open pits 
near its Waco plant for manufacturing portland and masonry cements 
The company began a $2 million expansion program to double the 
cement capacity of its Waco operations to 2 million barrels. New 
facilities included a second rotary kiln and grinding and accessory 
equipment. Limestone was quarried and crushed for concrete aggre- 
gate and roadstone by various contractors for Texas Highway De 
partment. Building limestone was quarried and dressed by Tonk 
Quarry. Building and paving sand and gravel were prepared by four 
producers. 

McMullen.—Mineral value declined 20 percent to $7.1 million, com- 
pared with 1959. Of 112 wells drilled, totaling 504,507 feet, 30 proved 
oil wells and 17 proved gas wells. Trans-J off Chemical Corp. built a 
sulfur recovery plant near Tilden. Paving sand and gravel was pre- 
pared for Texas Highway Department by various producers. 

Medina.—Mineral value, 90 percent of which was due to 011 produc- 
tion, was 7 percent greater than in 1959. D’Hanis Brick & Tile Co. 
mined miscellaneous clay from open pits to use in manufacturing 
building brick and heavy clay products. Various contractors pro- 
duced paving sand and gravel for Texas Highway Department. 

Midland.— Value of minerals produced declined 6 percent to $44.2 
million, compared with 1959. Exploratory and development drilling 
declined 23 percent to 89 wells totaling 822,091 feet, of which 40 were 
oil wells me 46 were gas wells. Natural gas liquids were recovered at 
four gasoline plants. Underground LPG storage by Cities Service 
Production Co. and El Paso Natural Gas Co. amounted to 300,000 
barrels. Perlite from other states was expanded at the plant of 
Perlite Industries, Inc., for use in plaster, acoustical walls, and loose- 
fill insulation. Limestone was quarried and crushed by one operator 
for concrete aggregate and roadstone. A 20-million-cubic-foot-per- 
day gas processing plant was built in the Azalea Strawn and Devonian 
gas distillate area by Odessa Natural Gasoline Co. and Warren Petro- 

eum Corp. 

Milam.—Mineral output increased 29 percent in value, compared 
with 1959. Lignite, used as a fuel in generating electric power for 
the Rockdale reduction works of Aluminum Company of America. 
was mined from open pits by Industrial Generating Co. The Rock- 
dale plant of Alcoa operated five of its six potlines. Alumina from 
the company’s new Point Comfort refinery was used in the operation. 
Building sand and gravel was produced by one operator. 

Mitchell.—Mineral production declined 5 percent to $7.6 million, 
compared with 1959, due primarily to losses in oil production. Ex- 
ploratory and development drilling of 67 wells totaling 171,119 feet 
proved 56 oil wells. Building and paving sand and gravel were pre- 
pared by one producer. Crude oil was processed at the Colorado City 
refinery of Cosden Oil Co. 
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Montague.—A 2-percent decline of mineral value was due to reduced 
output of crude oil and natural gas liquids. Natural gas production 
increased. The 37-percent increase in exploratory and development 
drilling to 125 wells totaling 259,815 feet resulted in 85 oil wells. 
Natural gas liquids were recovered at the Bowie gasoline plant of 
Bowie Gasoline Co. Building and paving sand and gravel were pre- 
pared by one operator. Contractors prepared paving gravel and 
crushed sandstone for concrete aggregate and roadstone for District 
3 of Texas Highway Department. 

Montgomery.—M ineral value declined 7 percent to $27.5 million, com- 
pared with 1959. The oil and gas industry spent 63 crew-weeks in geo- 
physical prospecting and drilled 10 wells totaling 103,588 feet, a 
decline of 38 percent. The decline in mineral value was due to the 
drop in oil production; natural gas, natural gas liquids, and sand and 
gravel output increased. Natural gas liquids were recovered at one 
cycling plant and two gasoline plants during the year. Jeff Chemical 
Co. consumed propane in producing acetaldehyde, methanol, and 
sodium formate at its Conroe petrochemical plant. Carbon black was 
recovered from hydrocarbon liquid at Monroe No. 63 furnace plant of 
Columbian Carbon Co. Contractors produced paving sand and gravel 
for District 12 of Texas Highway Department. 

Moore.—Mineral production declined 5 percent in value to $45.9 mil- 
lion, compared with 1959. Significant production losses were reported 
for oil, natural gas liquids, and helium; only natural gas output in- 
creased substantially. Underground LPG storage by Shamrock Oil 
& Gas Corp. amounted to 1.3 million barrels; the company also oper- 
ated a 30-ton-per-day sulfur recovery plant at its McKee gasoline 
plant. Phillips Chemical Co. used natural gas in producing ammonia, 
nitric acid, and nitrogen solutions. The Machovec zinc retort smelter 
of American Zinc Co. of Illinois, operating at reduced capacity, treated 
ores and concentrates from other states and from foreign countries. 
Natural gas liquids were recovered at six gasoline plants; crude oil 
was processed at the McKee plant of Shamrock Oil & Gas Corp. 
Carbon black was produced from hydrocarbon liquids at the Conti- 
nental furnace plant of Continental Carbon Co. 

Morris.—The 19-percent decline in mineral value was due largely 
to lower production of sand and gravel and brown iron ores. The 
oil and gas industry increased geophysical prospecting 36 percent to 
30 crew-weeks; 4 exploratory and development wells were drilled, all 
of which were dry holes. Brown ores were mined from open pits by 
Lone Star Steel Co. and upgraded at its ore mill at Lone Star for 
blast furnace feed. Lone Star installed a new spiral-weld pipe mill, 
enlarged a stretch reducing mill, and installed a rod mill that would 
use both skelp-trim and pig iron. 

Motley.—Mineral value increased 37 percent compared with 1959, 
due to increases in production of petroleum and sand and gravel. 
Geophysical prospecting by the oil and gas industry increased 130 
percent to 55 crew-weeks; exploratory and development drilling de- 
clined to 10 wells totaling 53,484 feet, with 5 oil wells proved. Build- 
ing and paving sand d gravel were prepared by four producers. 

Nacogdoches.—Mineral value decreased Y percent to $2.9 million, 
compared with 1959, due primarily to A natural gas production. 
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Geophysical prospecting increased 100 percent to a total of 16 crer- 
weeks; 4 development wells proved 4 oil wells. Miscellaneous clay 
used in manufacturing brick and heavy clay products was mined fror. 
open pits by Acme Brick Co. 

Navarro.—There was a 4-percent decline in mineral value to Y 
million, compared with 1959, due to declines in output of mae 
mineral products—oil, natural gas, clay, and sand and gravel. M 
cellaneous clay, used in manufacturing building brick and heavy cls 
products, was mined from open pits by Whiteselle Brick-Lumber (. 
Exploratory and development drilling by the oil and gas industry de- 
clined 30 percent to 176 wells, totaling 181,447 feet, and proved 123 o: 
wells. Building and paving sand and gravel were prepared by two 
producers. 

Nolan.—Mineral output was valued at $27.5 million, a 32-percert 
decrease from 1959. Reduced production of petroleum, natural mis. 
and natural gas liquids was chiefly responsible for the decrease. Nt 
ral gas liquids were recovered at five plants. Lone Star Cement Corp. 
quarried and prepared limestone and mined miscellaneous clay fron 
pits for manufacturing portland and masonry cements at its Marynes 
plant. U.S. Gypsum Co. and the Flintkote Co. mined gypsum fren 
open pits near Sweetwater for use as portland cement retarder, agri- 
cultural uses, and in manufacturing plaster, wallboard, lath, and other 
gypsum products for the building industry. Building and paring 
sand and gravel were prepared by Hillsdale Gravel Co. 

Nueces.—The value of mineral production decreased 8 percent to 
$78 million compared with 1959. Nueces was the second largest gu 
producing county. The mineral output value declined principally be 
cause of Eu petroleum allowable. A styrene unit to cost over 
$1 million was being constructed by Sunray Mid-Continent Oil Co. 
subsidiary of Suntide Refinery Co., at its Corpus Christi refinery. 
Completion was scheduled for 1961. All the output from this refinery. 
a proposed 60 million pounds per year, was sold under long-term con- 
tract. Benzene, to be used as raw material for styrene, was pre 
duced in a Udex unit and a new Hydeal unit adjacent to the new sty- 
rene unit. This addition will bring the company benzene production 
to about 1,350 barrels per day. Delhi-Taylor Oil Co. continued it: 
petrochemical expansion with construction of a plant at Corpus 
Christi with capacity to produce about 70 million pounds per year cf 
high-purity orthoxylene. Orthoxylene is used in producing phthalic 
anhydride for polyester plastics and plasticizers and uid resins. 
Robstown Clay Products Co. used local clay in manufacturing brick 
and heavy clay products. Natural gas liquids were recovered at seven 
gasoline and four cycling plants. Columbian Carbon Co. recovered 
carbon black at its Corpus Christi No. 56 channel plant. Building and 
paving sand and gravel were prepared by Heldenfels Bros. and 
M. P. Wright, Jr. Shell, used for concrete aggregate and the manu- 
facture of lime and cement, was dredged from shallow bays surround- 
ing the county by Corpus Christi Shell Co., Heldenfels Bros., Gen- 
eril Dredging Co., and Matagorda Shell Co. Portland and masonry 
cements were manufactured from shell and local clays at the Corpus 
Christi plant of Halliburton Portland Cement Co. Lime for in 
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dustrial, chemical, and building purposes was manufactured from 
shell by Columbia-Southern Chemical Corp. 

Ochiltree.—The value of mineral production was $17.1 million, an 
increase of 8 percent over 1959. This increase reflected the continued 
development of petroleum and natural gas fields. Three new oilfields 
and eight new oil pays were discovered. Natural gas liquids were 
recovered at the Spearman gasoline plant of Northern Natural Gas 
Co. and Skelly Oil Co. Capacity of the Northern Natural Gas Co. 
plant was being doubled to 200 million cubic feet daily, which will 
result in a 16,000-gallon-per-day increase in recovered liquids. 

Oldham.—The value of sand and gravel and crude oil was 37 percent 
1ess than in 1959. Building sand and gravel was prepared by West- 
ern Aggregates, Inc., and Western Sand & Gravel Co., Inc. 

Orange.—The value of mineral production decreased 13 percent from 
1959, resulting in a total value of: $12.3 million. The county produced 
approximately 28 billion cubic feet of natural gas and over 2 million 
barrels of crude oil. Natural Gas Liquids Corp. was constructing a 
new processing plant on the Sabine River to process natural gas 
condensate, distillate, and natural gasoline and to produce 98-octane 
gasoline; capacity of the plant will be approximately 20,000 barrels 
per day. Allied Chemical Corp. al a new high-density poly- 
ethylene plant. Firestone Tire & Rubber Co. was increasing its bata: 
diene capacity from 40,000 to 70,000 tons per year, and completed a 
30,000-ton polyisoprene plant late in 1960. Natural gas liquids were 
recovered at the Phoenix Lake plant of Ohio Oil Co. Portland ce- 
ment was manufactured from shell and clay at the Orange cement 
plant of Texas Portland Cement Co. 

Palo Pinto.—Total mineral production value was $2.3 million, a 
4-percent gain over 1959; petroleum, natural gas, and natural gas 
liquids accounted for the major part of mineral value. Lone Star 
Gas Co. recovered natural gas liquids at its Gordon gasoline plant. 
Miscellaneous clay, used in manufacturing brick, tile, and heavy clay 
products, was mined from open pits near Mineral Wells by Tex- 
eramics, Inc., Texas Vitrified Pipe Co., Reliance Clay Products Co., 
and Bill Williams Materials Corp. Mineral Wells Sand & Gravel 
Co. recovered building and paving sand and gravel from pits near 
Mineral Wells. 

Panola.—Value of mineral production declined from $61.5 million 
in 1959 to $53.7 million, a 13-percent decrease. Development drillin 
proved 32 oil and 4 gas wells and exploratory drilling proved 1 oll 
well. Panola County ceased to be the largest natural gas producer in 
the State, ranking third with production of 254.7 billion cubic feet. 

Parker.—Mineral production increased slightly over 1959, attaining 
a total value of $2.5 million. The production of natural gas liquids 
recovered at the Springtown gasoline plant of Lone Star Gas Co. pro- 
vided most of the value. Miscellaneous clay, used in manufacturing 
brick and heavy clay products, was mined from open pits near Bennett 
by Acme Brick Co. and Mineral Wells Clay Products Co. 

Pecos.—A decline of 8 percent in value of mineral production was 
chiefly the result of reduced oil production; total value amounted to 
$55.2 million. Socony Oil Co., Inc., completed a major gas discover 
well in the Delaware Basin, in northwest Pecos County, with a cal- 
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culated open flow of 102 million cubic feet of gas, plus 1.500 barr: 

of distillate per day. Flow pressure was 2 at more than 10." 

pun reportedly the highest in the West Texas-New Mexico regior. 
spurred on by this new discovery, geophysical prospecting increased 

72 percent. Natural gas liquids were recovered at the Puckett gasolie 

pu of Phillips Petroleum Co. and the Santa Rosa plant of Per 
'ounty. 

Polk —The value of mineral production declined 16 percent com- 
pared with that of 1959. The total amounted to $4.8 million. Special 
industrial sands were recovered from pits near Corrigan and prepared 
by Texas Construction Material Co. In addition, crushed sandstone 
was produced for concrete aggregate and roadstone; however. th 
greatest contributors to the value of mineral output were petroleum 
and natural gas. 

Potter. — Reduced output was recorded for all minerals and the vale 
of mineral production declined 24 percent from 1959. Reduced pro- 
duction of natural gas and closing of the Texas Sand & Gravel Co. 
Kritser limestone plant were major factors in the decline. Helium 
was produced and refined at the Government-owned plant near Am: 
rillo. Natural gas liquids were recovered at the Fain and Turker 
Creek gasoline plants of Amarillo Oil Co. Building and paving sand 
and gravel were recovered and processed from pits near Amarillo by 
Panhandle Gravel, Inc., and Texas Sand & Gravel Co., Ltd. The 
Texaco, Inc, refinery at Amarillo processed crude oil. Both ge 
physical prospecting, as reflected by the number of crew- weeks, and 
drilling increased over 1959. 

Reagan.—Total value of mineral production increased 4 percent to 
$36.4 million. Mineral fuels accounted for most of the total. The Bi 
Lake plant of Barnhart Hydrocarbon Co. utilized the modified Claus 
process to recover sulfur from sour gas. 

Reeves.—Increased production of natural gas and natural gas liquids 
was responsible for a 45-percent increase in value of mineral produc- 
tion. Phillips Petroleum Co. owned and operated the Tunstill mas- 
line plant near Orla. The plant processed natural gas from Tunstill. 
Mason, and North Mason fields. Natural gas liquids were also 

rocessed at Ramsey No. 16 gasoline plant of Continental Oil Co. F. 

I. Reeves & Sons, Inc., prepared building and paving sand and gravel. 

Refugio.—Total value of mineral production amounted to $60 mil- 
lion, an 11-percent decrease over 1959. The 13.5 million barrels of 
crude oil produced was somewhat less than 1959 production. The de 
crease contributed to the overall decline in mineral value. Drilling 
activity remained remarkably stable during the year, totaling 122 
new wells drilled, of which only 28 were dry holes. Eight oil pays 
were discovered. Humble Oil € Refining Co. recovered natural gas 
liquids at its A.G.S.C.O. and Tom O'Connor gasoline plant. 

Runnels.—Runnels County continued its outstanding increase in 
production of petroleum and natural gas with a 79-percent increas 
in value over 1959, Production of 7.1 million barrels of crude oil more 
than doubled the 1959 output; & similar increase was recorded in pro- 
duction of natural gas. Drilling of both development and exploratory 
wells continued, with a total of 186 wells being drilled. Of the 156 
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wells, 103 dry holes were recorded, and 21 new oilfields and 3 gas- 
fields were discovered. 

Rusk.—Natural gas liquids were recovered at the East Texas plant 
of Humble Oil & Refining Co., the Giles plant of Parade Co., and 
Plants 19 and 21 of Sinclair Oil & Gas Co. A dehydration plant with 
capacity of 46 million cubic feet per day was built by Lone Star Gas 
Co. Miscellaneous and fire clays used in brick and heavy clay prod- 
ucts were mined from open pits near Henderson by J. M. Cordell & 
Sons, Inc., and Henderson Clay Products, Inc. These activities in 
addition to production of 16.6 million barrels of petroleum, accounted 
for the total mineral value of $58.9 million, a 13-percent decrease from 
that of 1959. 

San Patricio.— Production of over 12.2 million barrels of crude oil 
and 74 billion cubic feet of natural gas accounted for over 90 percent 
of the $49.5 million mineral value. Development and exploratory 
drilling for oil and gas declined 43 percent, with only 87 wells bein 
drilled. During the year 12 oilfields and 17 gasfields were discovered. 
Natural gas liquids were recovered at the Redfish Bay gasoline plant 
of Sunray Mid-Continent Oil Co., Plant No. 20 of cla il & 
Gas Co., the Portilla gasoline plant of Superior Oil Co., and the Ply- 
mouth cycling plant of Plymouth Oil Co. Fordyce Gravel Co. and 
Heldenfels Bros. quarried and prepared crushed limestone for con- 
crete aggregate and roadstone. building and paving sand and gravel 
were prepared by Fordyce Gravel Co. The Sherwin alumina plant 
and the San Patricio aluminum reduction works of Reynolds Metals 
Co. operated at about the same rate as in 1959. 

Schleicher.— Production of petroleum, natural gas, and natural gas 
liquids was responsible for the $9.8 million total mineral value, an 
8-percent decline from the 1959 value. Three oilfields and new oil 
pays were discovered during the year. Sinclair Oil & Gas Co. recov- 
ered natural gas liquids at its No. 23 gasoline plant. 

Scurry.—Scurry County ranked fourth in crude oil production and 
fourth in total mineral value. Production of 33.7 million barrels of 
oil, in addition to considerable quantities of natural gas and natural 
gas liquids, was valued at $122.7 million, 14 percent lower than in 
1959. Drilling declined 55 percent. Miscellaneous clay was mined 
from open pits for brick and heavy clay products by Southwestern 
Brick & Tile Co. 

Shackelford. Mineral fuels output totaled $11.1 million, an 11-per- 
cent increase over 1959. Three new oilfields and two new oil pays 
were discovered through exploratory drilling. Oil from a secondary 
recovery operation in the Bluff Creek reservoir increased petroleum 
production. Natural gas liquids were recovered at the No. 1 gasoline 
plant of Marshall R. Young and the Graridge No. 1 plant of Graridge 
Se ee stone was quarried and prepared by Lueders Lime- 
stone Co. 

Sherman.—The rapid increase of the natural gas industry in Sher- 
man County resulted in a 110-percent increase in mineral value, total- 
ing $18 million. Drilling produced 12 new gas wells. 

Smith.—A 16-percent increase in mineral production value to $13.4 
million was reported. Over 3 million barrels of crude oil and 19.4 
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billion cubic feet of natural gas were produced. Of 32 explorar 
wells drilled. 5 produced oil and 2 produced gas. Natural gas lovt 
were recovered by the Chapel H:ll gasoline plant of E:exas Pr 
ducers Gas Co. and the Chapel Hill cycling plant of Lone ax 
Producing Co. Crude oils were processed at te Tyler rennerr of 
LaGloria Oil £ Gas Co. Miscellaneous clay. used to manufactc 
brick and heavy clay products, was mined from open pits by Rei 
Clay Products Co. Industrial sands for foundry use were procesel 
by H. J. Ellis Sand Co. 

Starr.—Mineral output valued at $26.1 million, 13 percent greacer 
than 1959, reflected a major increase in production of natural yx 
and a slight increase in production of petroleum and sand and grave! 
Increased interest in oil and gas properties was evidenced by 1% 
crew-weeks spent on geophysical prospecting. In addition, expiers 
tory drilling discovered 27 gas and 9 cil wells. Two plants of Su 
Oil Co. and the Rincon gasoline plant of Continental Oil Co. reco 
ered natural gas Equids. Crushed limestone was quarried and pre 
pared for concrete aggregate and roadstore by Fordyce Gravel Ca. 
Vallev Brick & Tile Co. mined miscelianecus clay from open pits fer 
manufacture of brick ard heavy clay products. 

Stephens.— A value of 39.9 million was reported for mineral outprt. 
In addition to the 2.2 million barrels of crude oil and the 14.9 biliter 
eubie feet of natural gas produced. building sand and gravel was 
obtained from open pits by Tavlor Brothers. Exploratory drilling 
resulted in discovery cf seven oilfields and six oil pays. 

Stonewall.— Production of petroleum dominated the mineral indus 
try in the county and reduced petroleum production was responsible 
for an 11-percent decline in the total value of minerals produced. The 
Stonewall plant of Cities Service Co. processed gases from varios: 
fields in the area and recovered natural gas liquids. Building ard 
paving sand and gravel were recovered from open pits by Hamlin 
Sand & Gravel Co., Inc. 

Tarrant.—Mineral output was valued at $9.8 million and was based 
on production of cement. sand and gravel, and stone. Trinity D: 
sion of General Portland Cement Co. quarried and prepared crushed 
limestone for manufacturing portland and masonry cements. Car- 
ruthers Cutstone Co. processed limestone for building purposes. Con- 
tractors produced limestone for District 2 of Texas Highway Denart- 
ment. Building and paving sand and gravel were prepared by 12 pre 
ducers. Mica was ground and prepared by Western Mica Co. 

Taylor.—Petroleum accounted for over 95 percent of the total min- 
eral value of $15.7 million. A total of 329 development and explora 
tory wells were drilled. Clay. used in manufacturing building brick. 
was mined from open pits by Abilene Brick Co. H. B. Zachry & Co. 
quarried and prepared crushed limestone for concrete aggregate and 
rowlstone. Building and paving sand and gravel were prepared by 
Atlas Sand & Gravel Co. and Caton Sand & Gravel Co. Debco Corp. 
processed crude oil at its Abilene refinery. 

Terry.—The $19.5 million mineral production value was approxi- 
mately the same as that in 1959. The Adair gasoline plant of Amer- 
ada Petroleum Corp. and the Wellman plant of Chillgas Corp. re 
covered natural gas liquids. Carbon black was recovered from natural 
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gas and natural gas liquids at the Seagraves No. 64 furnace plant of 
lumbia Carbon Co. Sodium sulfate was recovered from brine at 
the Brownfield plant of Ozark-Mahoning Co. Paving sand and 
gravel for Texas Highway Department was processed by various 
producers. 

Throckmorton.—As a result of decreased oil production, total mineral 
value dropped 15 percent; 525.1 million cubic feet of natural gas and 
3.2 million barrels of crude oil were produced. 

Titus.—Output of petroleum declined sharply. The total $4.3 mil- 
lion mineral production value was 57 percent below that of 1959. 
American Petrofina Co. of Texas processed crude oil at its Mt. Pleas- 
ant refinery. 

Tom Green.—A total mineral production value of $5.3 million was 
reported, essentially the same as in 1959. Montgomery Sand & Gravel 
Co. and other producers prepared building and paving sand and 
gravel. 

Travis.— Value of mineral production increased 12 percent over that 
of 1959, principally because of increased production of stone, sand 
and gravel, and lime. Austin White Lime Co. quarried and prepared 
limestone for manufacturing lime, which was used by building, agri- 
cultural, and chemical industries. From limestone quarried in Wil 
liamson County, Texas Quarries, Inc., prepared dressed building 
stone. In addition, limestone was quarried and crushed for riprap, 
metallurgic flux, railroad ballast, concrete aggregate, and roadstone 
by Austin White Lime Co. and Texas Crushed Stone Co. Building 
and paving sand and gravel were prepared by Capital Aggregates, 
Inc., and Travis Materials, Inc. Contractors produced crushed lime- 
stone for Districts 2 and 14 of Texas Highway Department. 

Upshur.—Mineral production, valued at $5.2 million, was 17 percent 
less than in 1959. Thirty development wells were completed during 
the year. Big Sandy Sand & Gravel Co. prepared building and in- 
dustrial sand. 

Upton.—Continued development of petroleum, natural gas, and nat- 
ural gas liquid resources increased total value of mineral production 
to $67.1 million, a 17-percent increase over 1959. 

Uvalde.—Native asphalt was quarried and prepared for road sur- 
facing material, from pits near Dabney by White's Uvalde Mines and 
near Dlewett by Uvalde Rock Asphalt Co. Basalt for riprap, con- 
crete aggregate, roadstone, and railroad ballast was quarried and pre- 
pared by Southwest Stone Co. The D & D Gravel Co. prepared build- 
ing and paving sand and gravel. 

Van Zandt.—The value of mineral fuels and salt produced was $20.8 
million, 10 percent less than the 1959 value. The oil and gas industry 
produced 3.8 billion cubic feet of natural gas and 5 million barrels of 
crude oil. Pure Oil Co. recovered natural gas liquids at its Van gaso- 
line plant. Morton Salt Co. recovered rock salt from underground 
mines and salt in brine from wells near Grand Saline. 

Victoria.—A 6-percent increase in value of mineral production to 
$24.9 million was reported. The oil and gas industry spent 49 crew- 
weeks in geophysical prospecting and completing 6 oil and 25 gas 
development wells. In addition, exploratory drilling proved 3 oil 
wells and 11 gas wells. Building and paving sand and gravel were 
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repared from pits by Fordyce Gravel Co., Gulf Materials Co.. ani 
Heldenfels Bros. Limestone for concrete aggregate and roadstom 
was quarried and crushed by Fordyce Gravel Co. Mn 

Waller.—Production of natural gas and natural gas liquids a 
counted for over 90 percent of total value of mineral producto? 
Output was valued at $36.7 million, 11 percent below that of 1%. 
Katy cycling plant of Humble Oil & Refining Co. recovered natural 
gas f uids. Paving and construction sand and gravel were prepare 
for District 12 of Texas Highway Department and Waller County 
Road and Bridge Department. 

Ward.—Ward County ranked 10th in value of minerals produced 
with a total of $75.7 million, an increase of 12 percent over 1959. This 
was principally effected by increased praam production. AP 

roximately 22.6 million barrels of crude oil and 28.3 billion cuit 

eet of natural gas were produced. Cabot Carbon Co. increased t2 
capacity of its Estes plant to 25 million cubic feet oed and the liquid 
recovery to 31,500 ons per day. Salt was obtained from brine tv 
Montex Chemical Co. Sodium sulfate was recovered from salt well 
and dry lake brines at the Monahans plant of Ozark-Mahoning Ca 
Permian Sand & Gravel Co., Inc., prepared building and paviz 
sand and gravel from Anderson pit near Grand Falls and mined gy? 
sum from the Johnson pit near Pyote. 

Webb.—A 16-percent increase in value of mineral production Te 
sulted from increased crude oil production. Antimony ores from 
Mexico and Bolivia were processed at the Laredo Smelter of Nationa! 
Lead Co. Miscellaneous clay used in brick and heavy clay products 
was mined from open pits by Richard Chavana and E. C. Delachia 
Clay Co. Building sand and gravel was prepared by Aldape Sand 
& Gravel Co. 

Wharton.— Reduced demand for petroleum and sulfur resulted in 1 
95-percent decrease in total mineral value compared with 1959. The 
reduetion of petroleum production also affected recovery of casing: 
head gua, and it too declined sightly. Sulfur, the county's prine 
rovenue-producing mineral, declined sharply in value from 193. 
Texas Gulf Sulfur Co. continued mining sulfur by the Frasi 
process at Boling Dome. 

Wheeler.—Mineral fuel production, valued at $9.3 million. was | 
AR less than in 1959. The McLean-28 gasoline plant of Wart 

etroleum Co. recovered natural gas liquids. Carbon black was T* 
covered from natural gas and natural gas liquids at the Norrick 
furnace plant of United Carbon Co. 

Wichita.—Preduction of petroleum was responsible for over % per: 
cont of the $34.5 million mineral production value. Wichita Fa! 
mineries of American Petrofina, Inc., and Continental Oil Co. refin 
crudo oil. Natural gas liquids were recovered at. four gasoline plants 
Sandstone Was quarried and crushed for concrete aggregate iud road 
E l aving sand and gravel was pre ared by contractors for Ds 
MA of Texas H ighway Department. orthwest Materials Co. 1 
de S 2 a Sand & Gravel Co, prepared building and paving san 


-— 
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Wilbarger.—A decline of 1 percent in total mineral value to $17.9 
million was due to a slight decrease in crude oil. production, Districts 
2 and 3 of Texas Highway Department received crushed limestone 
from county contractors. 

Williamson.— Williamson County, one of the State's lending stone 
and lime producers, increased its value of mineral production 5 per- 
cent. Limestone was quarried and prepared for use in lime by Round 
Rock White Lime Co. and White Stone Lime Co. Rough, architee- 
tural, and dressed building stone were quarried and prepared by Lo- 
ander Limestone Corp., Texas Quarries, Inc, and San-Tex Stone 
Quarry, Inc. Limestone was quarried and crushed by various pro- 
ducers for use as concrete aggregate, roadstone, fertilizer, filler, and 
other industrial uses. 

Wilson.—Mineral production, valued at $1.7 million, was 9 percent 
Jess than in 1959. Fire clay, used in heavy clay D was mined 
om open pits near Saspamco by W. F. Dickey Cluy Manufacturing 

O. 

Winkler. —The county ranked seventh in total value of mineral pro- 
duction with $95 million, a 20-percent increase over 1959, Increased 
production of crude oil and natural gas was primarily responsible for 
the increase. Development and exploratory drilling proved 168 oil 
and 22 gas wells; 6 new oilfields m] 3 new gas pays were discovered, 
Cabot Carbon Co. recovered carbon black from natural gas at its Ker- 
mit furnace plant. Sulfur was recovered at the Keystone plant of 
Sid Richardson Gasoline Co. 

Wise.—Mineral production value was $27.2 million, a 4-percent drop 
from 1959. Petroleum, natural gas, natural gas liquids, and Tinestone 
were the major mineral products. Acme Brick Co, mined migcel- 
laneous clay from pits near Bridgeport for use in manufacturing 
heavy clay products. Limestone was quarried and prepared for con- 
crete aggregate and roadstone by rris Stone Co., Gifford- Hill 
& Co., Inc., Southwest Stone Co., and Wesco Stone Corp. 

Wood.— Petroleum, natural gas, and natural gas liquids were the 
only mineral commodities produced. Mineral production totaled $184 
million, a decline of 7 percent from 1959. The Kaska gasoline plant 
of Kaska Corp. and the Hawkins gasoline plant of Natural Gasoline 
Corp. recovered natural gas liquids. 

Yoakum.—A 20-percent increase in mineral production resulted from 
increased petroleum production. The Wasson gasoline plant of Shell 
Oil Co., and the Prentice plant of Honolulu Oil Corp. recovered nat- 
ural gas liquids. Frontier Chemical Co. recovered salt in brine from 
wells near Denver City. 

Young.—Total mineral value of $15.2 million was 9 percent, under 
the 1959 value. The oil and gss industry discovered 15 new oilfields 
and oil pays during the year. Over 5 million barrels of erude ol were 
recovered. Crude oil was processed at the Granat refiners of Gray- 
tex Corp. Pitek Bre. prepared balding and paving sand and 
gravel. Contractors qsarced ard eruched bÓinetone for concrete ay 
gregate and read-tnre for rara 2 of Texas Mig cay Departroent, 
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The Mineral Industry of Utah 


This chapter has been prepared under a cooperative agreement for the collection of min- 
eral data, except mineral fuels, between the Bureau of Mines, U.S. Department of the in- 
terior, and the Utah Geological and Mineralogical Survey. 


By William H. Kerns; F. J. Kelly, and D. H. Mullen? 
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HE TOTAL VALUE of Utah's mineral output in 1960 was $431 

million, a gain of $58 million over 1959. Most of this advance 

resulted from a $51 million increase in the value of copper pro- 
duction. Of the total value, metals accounted for 57 percent; fuels, 
37 Poret and nonmetals, 6 percent. 

he value of metals was up 30 percent from 1959, primarily because 
of the aforementioned rise in production of copper and in associate 
byproducts gold, silver, and molybdenum. This major increase in 
copper production resulted from a nearly full-year’s operation at the 
State’s largest copper mine, which was active during only part of 
1959. The labor strike, which idled the mine in August 1959, was 
settled by February 1960; and full production was reached in March. 
The value of iron-ore shipments from Utah deposits was $4 million 
greater than that of 1959 because of a 12-month operation in 1960 
compared with a 7-month activity in 1959. A nationwide steelwork- 
ers’ strike had idled the mines from July until November of 1959. 
Lead and zinc each gained $1 million in value of output. In contrast, 
uranium ore and vanadium (recovered as a byproduct of uranium ore) 
dropped nearly $10 million from 1959. 

roduction of fuels, with a total value of $159.8 million, increased 
$536,000, compared with that of 1959. An $11 million decrease in 
value of petroleum (crude) output was nearly balanced by substantial 
increases in the value of coal, natural gas, natural gas liquids, and 
gilsonite produced. 

Total value of products from the nonmetal segment of the industry 
was $28 million, a $1 million increase over the 1959 total. This 
advance resulted from increased value of output for lime, phosphate 
rock, potassium salts, and salt that more than offset decreases in 
cement, sand and gravel, and stone. 

Numerous construction, exploration, and development programs 
affecting the mineral industry of Utah were begun or complete dur- 
ing the year. In the metals field, Utah Copper Division, Kennecott 
Copper Corp., completed a major addition to the powerplant and 
started a modification of the Garfield smelter. Kennecott also began 
a spiral-haulage excavation in its open-pit mine. Utah Construc- 
tion & Mining Co. began construction of a new beneficiation plant to 


1 Commodity-industry analyst, Bureau of Mines, Denver, Colo. 
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TABLE 1.—Mineral production in Utah’ 


1939 195 
Mincral 


Quantity Value Quantity Vio 
(thousands) it 


Asphalt and related bitumens, native: Gilsonite 


short tons.. 379, 362 $9, 385 $ cm 
Carbon dioxide, natural.......... thousand cubic feet.. 69, 625 5 4 
E it ecew aces eee eats thousand short tons. - 185 484 es 
Colo a eo do.... 4, 545 27. 9*2 3 4A 
Copper (recoverable content of ores, etc.)...short tons.. 144, 715 RS, 555 »ox 
PIDO Palettes een eoo sel ee oe eae do.... (3) (3) 3 
Gem StonlS a de uon QU eee (9 134 D. 
Gold (recoverable content of ores, etc.)....troy ounces... 239, 517 8. 353 12 ve 
Iron ore (usable)... .thousand long tons, gross weight.. 2, S42 19, 979 zov 
Lead (recoverable content of ores, etc.)..... short tons.. 36, 630 8, 425 6.23 
| 14 AA ee as anne Ro eee Ne thousand short tons.. 90 1, 773 Lén 
Manganese ore and concentrate (35 percent or more 
1189 AAA A short tons, gross weight.. 1.511 VM [.axee22ee—-al-4ne eruit 
Natural g08. EA million cubic feet.. 38, 021 5,527 51. 040 e. 1& 
Petroleum (crude)......... thousand 42-zallon barrels.. 39, 959 114, 253 $37, 5:59 3103 3 
PPM CO ta. rocas ati a thousand short tons. - 39 $1 AQ ia 
ini aco EMITE Dm Oss 209 2,453 231 l v 
Sand and eravel....... ll ll ccc cc cL ses eere do.... 8, 843 6, 436 6, S48 6. 12 
Silver (recoverable content of ores, etc.) 
thousand troy ounces.. 3, 734 3, 380 473 433 
e AAA DONE thousand short tons. . 3,338 4,045 1.537 3», 
Uranium Ofl. occiso doe short tons..| 1, 210, 654 37,310 | 1.089, 757 2, 
V NGG A amada cre E do.... 536 Q) 462 (» 
Zinc (recoverable content of ores, ete.) 2.a- do.... 35, 223 8,101 35, 476 $13 
Value of items that cannot be disclosed: Barite, ce- 
ment, clays (kaolin), gypsum, molybdenum, natural 
gas liquids, perlite, phosphate rock, potassium salts, A 
pyrites, and values indicated by footnote 3.........__]--.-...-.--- 27,396 |........-... a y 
Total Utülit oou LL IAN PA 1 373, 515 |-....------- 431, 396 


1 ón as measured by mine shipments, sales, or marketable production (including consumption by 
producers). 

3 Excludes kaolin; included with “Value of items that cannot be disclosed.” 

3 Figure withheld to avoid disclosing individual company confidential data. 

$ Weight not recorded. 

5 Preliminary figure. 

6 Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime, 

! Revised figure. 


treat iron ore from its mine in Iron County. Bear Creek Mining 
Co. and its parent company, Kennecott Copper Corp., continued an 
extensive exploration and development program for lead and zinc on 
lease holdings in the East Tintic mining district. Other companies, 
including The Anaconda Company, Cerro Corp., United Park City 
Mines Co., New Park Mining Co., and Keystone Mining Co., con- 
ducted exploration and development for lead and zinc on Utah mineral 
deposits. Several companies were exploring newly discovered 
beryllium mineralization in the Topaz-Spor Mountain area and con- 
ducting metallurgical tests on samples collected: Minerals Engineer- 
ing Co. Dd the Howe Sound Co. cobalt refinery near Salt Lake 
City and planned to convert the plant to produce vanadium pentoxide 
from out-of-State material. 

In the coal industry, Columbia-Geneva Steel Division, United States 
Steel Corp., installed a new-type coal dryer at its coal-cleaning plant 
at Wellington. A major contribution to the petroleum industry of 
Utah was the development of the Northwest Lisbon field, the first to 
yield petroleum from the Devonian formation in the Paradox basin. 

A. significant nonmetal development was the completion of addi- 
tional cement-storage facilities at the Ideal Cement Co. Devil's Slide 
cement plant. Portland Cement Co. of Utah continued construction 
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to double the capacity of its Salt Lake City plant. The Utah Lime 
and Stone Co. began operating a new hydrated-lime plant at Dolomite. 
San Francisco Chemical Co. began constructing a phosphate plant 
near Vernal. Texas Gulf Sulphur Co. and Delhi-Taylor Oil Corp. 
signed an agreement for development of a potash deposit in the Cane 
Creek area near Moab. 

Employment and Injuries.— Preliminary employment and injuries 
data (excluding the petroleum industry) compiled by the Federal 
Bureau of Mines are shown in table 2. The nonferrous mining, mill- 
ing, smelting, and refining industry (excluding uranium mining and 
processing) accounted for two-thirds of the man-hours worked and 
5 of the 14 fatal injuries in Utah's mineral industry. Cumulatively 
the coal, asphalt and related bitumens, and coke industry was second 
to the nonferrous industry in employment and fatal injuries; the 
uranium industry wasthird. 

Legislation and Government Programs.—Four Office of Mineral Ex- 
ploration (OME) contracts executed in 1960 for exploration at four 
mines in Utah are shown in table 3. During the year, New Park 
Mining Co. continued work on an exploration contract executed 
in 1958 under the Defense Minerals Exploration Administration 
(DMEA), now administered by the OME, for lead-zinc-copper 
exploration at the Mayflower-Galena mine in Wasatch County. 


TABLE 2.—Employment and injuries in the mineral industries! in 1960?” 


Injuries Frequency 
Number | Average Total NEP rute 
Industry of opera- | number | man-hours (injuries 

tions of men worked Fatal | Nonfatal | per million 

employed man-hours) 

Nonferrous (excluding uranium)........ 128 7,777 | 21,835, 752 5 206 9.7 

Uranio ade 191 1, 321 2,206, 080 4 2 28.7 

A A eet aoe RE 7 511 973, O03 iesu 4 4.1 

Band and gravel. ....................... 107 440 101,029 A 12 16.0 

A oicicer i dae EES 29 424 904, 056 |........ 5 5.5 
Nonmetal (other than sand and gravel 

and stone). dire 37 587 | 1,085, 880 |........ 59 54.3 
Coal. asphalt and related bitumens, and 

CORO os Sos Ts as cal 50 3, 103 5, 227, 622 5 136 27.0 

Total- A ag EEK S 554 14, 163 | 33,075, 951 14 484 15.1 


1 Excludes petroleum industry. 
2 Preliminary figures. 


TABLE 3.—OME contracts executed in 1960 


Contract 
County and contractor Property Commodity 
Date Total 
1960 amount ! 
Juab: 
Brennan Hanniftn.................... Bullion Beck mine..] Lead-zine-copper..| May 3 $47, 550 
Vitro Minerals Corp. ................ Whitlock claims..... Beryllium......... Aug. 22 15, 440 
Balt Lake, Summit, and Wasatch: 
5 United Park City Mines Co......... Daly West Unit..... Lead-zinc......... May 5 165, 930 
ummit: 
Keystone Mining Co................. Keystone mino......]..... Data June 16 111,710 
bi 0) A A, A A O EA 400, 630 


1 Government participation: 50 percent. 
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REVIEW BY MINERAL COMMODITIES 
METALS 


Beryllium.—Beryllium exploration in the United States in 196) 
was highlighted by intensive prospecting in the Topaz-Spor Mountain 
area of western Utah (near Delta). Reports of the discovery of 
major beryllium deposits in this region interested a number of com- 
panies. Vitro Minerals Corp. and Beryllium Resources, Inc., the 
major claim holders, were actively engaged in exploration and metal- 
lurgical testing to determine the economics of ore-processing tech- 
niques. The ore mineral, tentatively identified as bertrandite, is 
disseminated in a volcanic tuff underlying a bed of rhyolite. 

In August, Vitro Minerals Corp. executed a contract with OME 
for beryllium exploration in the Topaz Mountain area. Under the 
contract, OME would participate to the extent of 50 percent of ap- 
proved costs up to $75,000. Other companies prospecting or exploring 
in the area included E. I. du Pont de Nemours & Co., Inc., United 
States Steel Corp., Combined Metals Reduction Co., Food Machinery 
& Chemical Corp., International Minerals & Chemical Corp. (IMC), 
and Minerva Oil Co.-The New Jersey Zinc Co. 

Cobalt. —Minerals Engineering Co. and Susquehanna- Western, Inc., 
m the Howe Sound Co. cobalt refinery 20 miles west of Salt 

ake City. The plant was to be converted to produce vanadium pen- 
toxide for uses in nuclear energy, alloy steels, and vehicle smog-contro! 
devices. 'To assure a source of raw material, the companies signed 
a 5-year contract with Mineral Products Division of Food Machinery 
& Chemical Corp. in May for vanadium-bearing slag resulting from 
treatment of phosphatic ores in Idaho and Montana. Previous plan: 
of Minerals Engineering for new refining facilities adjacent to 1ts 
Salt Lake City tungsten plant were set aside. 

Copper.—Utah continued to rank second only to Arizona in copper 
output. The value of copper production accounted for 33 percent of 
the total value of minerals produced in the State. Copper production 
increased 51 percent in quantity and 58 percent in value compa 
with 1959. Production of copper anod from 990 tons in January 
to 16,400 tons in February, 20,100 tons in March, and 21,200 tons in 
April. Copper production averaged 19,900 tons per month for the 
remaining 8 months with monthly figures either above or below the 
April output. 


bi 
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FIGURE 1.—Value of gold, silver, copper, lead, and zinc, and total value of all 
minerals in Utah, 1935-60. 
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FIGURE 2.—Mine production of copper in Utah, 1951-60, by months, in terms 
of recoverable metals. 
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TABLE 4.—Mine producticn of gold, silver, copper, lead, and zine in terms of 
recoverable metals! 


| 


Mines pro- Gold (lode and piscer) , Silver (lode an 1 placer) 
ducing Matertal 
Y ear sold cr 
trezted 3 
(thousand 


Placer | short tons) 


439, 152 


—— —— Dl luas 33. 232 416,031 14, 54} A lA 
a 76 1 31,722 37%, 438 13. 245 6.15 COLES: 
61 2 24, 871 307.524 10.774 5.275 are 
A cesoeie soos M i A 20. 221 233. 517 $, 353 3. 734 iw 
A A nage NN AAA 23, $32 363, 255 AS 4,75 4 19 
Im————I———Ó————|——MMÓÀí—Ó P——À ———_ 
rem M A MUNDI 3 966, 815 509, 032 bu, ul 
Copper Zine 
Trial 
ya. Le 
Short tons Value Short tons Value Short tons Value (tbousa 3) 
(thousands) (thousands) 
1951-55 (average). 253, 652 $144, 316 47,521 $14,372 Y. 807 $9. 612 $15.73 
1950. A 2*0, 604 213, 013 : 42.374 11.611 2n 7H 
10 AA AA 237,857 143. 190 40, S46 9. 474 luc4 
1058 AAA 189, 184 99. 511 41,932 9,176 133 cal 
1059. o owss2osscu 144, 715 RS, R55 ¿6 35. 223 &. 101 117.14 
1900 ds 218, 049 139, 987 39, 393 9. 219 | 35, 476 9, 153 174 275 


l} 


— | eee | aaa e | a ——— 5 Á——————————— 
—<—— 


1864-1960......... 8,178,525 | 3,182,616 5,070, 529 | 679, 60 | 1, 513, 458 274,354 | 5, 98197 


! Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings, er 
ae Manic and ore, old tailings, or copper precipitates shipped to smelters during the calendar yer 
ndicated. 
3 Does not include gravel washed or tonnage of precipitates shipped. 
3 Figures estimated for certain years before 1901. 


THE MINERAL INDUSTRY OF UTAH 1025 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
counties, in terms of recoverable metals 


Lode ma- Gold Silver 
Mines terial sold 
County producing | or treated ? 
(ode)! |(short tons) Troy Value 
ounces 
DBOUvVver. A eed nko se (3) (3) (3) (3) 
A A A 4 6, 422 150 $5, 250 
AL ai Leonem 2 25 2 70 
ik 6.6 ee ee 1 Ae oe toe nee ctm 
Pia aos 2 376 62 2, 170 
Balt: LaRe conca oca 9 | 28, 514, 305 360, 839 | 12, 629, 365 
San Juan............ Ll cases 313 3 3.385 37 3 2. 450 
&ummit............. lll... 3 185, 070 2,251 78, 8'W) 
Tooele.....-.....-.......-.--- 8 2, 101 10 359 
Utah e sr eh oe O Op a aoe 2 42, 374 1, 439 50, 365 44, 850 40, 592 
W;usatCDo.oocococcococnocanooo- 1 52, 623 3, 429 120, 015 161, 776 146, 415 
Washington.................- 1 DU AAA A 5 5 
Wayne. _.-.... 2-2. le 1 A AN 9 8 
Total: 
1 AA 37 | 28, 832, 306 363,255 | 12,888,925 | 4, 782, 960 4, 328, 820 
1050: A 30 | 20, 220, 922 239,517 | 8,383,095 | 3,734, 297 3, 379, 727 
Copper Lead Zinc 
RAIN TRUE IA SORS TRE Total 
value 
Short Value Short Value Short Value 
tons tons tons 
¡A ------- Q) (3) Q) Q (2) (3) (3) 
JUBD-- elec pa $3, 756 242 $56, 616 08 $27, R51 $102, 545 
Millard.............-.- (4) 96 (4) 4 1. 045 1, 291 
Pas Colg A MI AA 4 901 (4) 78 1,071 
PUTO cad 4 2,825 8 1,755 33 8, 604 18, 857 
Salt Lake.............. 217, 180 [139, 429, 335 28, 976 6, 780, 314 23, 618 6, 093, 341 | 168, 368, 675 
San Juan..............- 3 390 3 249, 963 324 3 5, 534 3114 3 29, 334 3 295, 107 
SummMmit....---.--0----- 200 128, 432 5,717 | 1,337,685 7,583 | 1,956, 388 4, 181, 387 
'Tooele.............-.-- 7 4, 783 67 15, 818 88 22, 730 48, 655 
Utah cc sacer Ic 84 21, 539 5 1, 310 1 258 114, 064 
Wasatch. ooo... 156 100, 409 4,355 | 1,019,105 3,925 | 1,012, 663 2, 398, 607 
Washington...........- 12 46, 160 (4) 23 2 516 an 
Wayne................. (4) 160 (4) Deere | ees te 180 
Total: 
1960.......... 218, 049 |139, 987, 458 39,398 | 9,219,132 35,476 | 9,152, 808 | 175 577,143 
1059... c en 144, 715 | 88, 855, 010 36, 630 8, 424, 900 35, 223 8, 101, 290 | 117,144,022 


! Operations at slag dumps and old mill or miscellaneous cleanups not counted as producing mines; various 
uranium mines from which copper was recovered as a byproduct not included as they were in the mine 
count of uranium. 

* Excludes tonnage of copper precipitates shipped. 

3 Beaver and San Juan Counties combined to avoid disclosing individual company confidential] data. 

ê Less than 1 ton. 
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billion cubic feet of natural gas were produced. Of 39 exploratory 
wells drilled, 5 produced oil and 2 produced gas. Natural gas liquids 
were recovered by the Chapel Hill gasoline plant of Etexas Pro- 
ducers Gas Co. and the Chapel Hill cycling plant of Lone Star 
Producing Co. Crude oils were processed at the Tyler refinery of 
LaGloria Oil & Gas Co. Miscellaneous clay, used to manufacture 
brick and heavy clay products, was mined from open pits by Reliance 
Clay Products Co. Industrial sands for foundry use were processed 
by H. J. Ellis Sand Co. 

Starr.—Mineral output valued at $26.1 million, 13 percent greater 
than 1959, reflected a major increase in production of natural gas 
and a slight increase in production of petroleum and sand and gravel. 
Increased interest in oil and gas properties was evidenced by 10 
crew-weeks spent on geophysical prospecting. In addition, explora- 
tory drilling discovered 97 gas and 9 oil wells. Two plants of Sun 
Oil Co. and the Rincon gasoline plant of Continental Oil Co. recov- 
ered natural gas liquids. Crushed limestone was quarried and pre- 

ared for concrete aggregate and roadstone by Fordyce Gravel Co. 
Valley Brick & Tile Co. mined miscellaneous clay from open pits for 
manufacture of brick and heavy clay products. 

Stephens.—A value of $9.9 million was reported for mineral output. 
In addition to the 2.2 million barrels of crude oil and the 14.9 hillion 
eubic feet of natural gas produced, building sand and gravel was 
obtained from open pits by Taylor Brothers. Exploratory drilling 
resulted in discovery of seven oilfields and six oil pays. 

Stonewall.—Production of petroleum dominated the mineral indus 
try in the county and reduced petroleum production was responsible 
for an 11-percent decline in the total value of minerals produced. The 
Stonewall plant of Cities Service Co. processed gases from various 
fields in the area and recovered natural gas liquids. Building and 
raving sand and gravel were recovered from open pits by Hamlin 
band & Gravel Co., Inc. 

Tarrant.—Mineral output was valued at $9.8 million and was based 
on production of cement, sand and gravel, and stone. Trinity Divi- 
sion of General Portland Cement Co. quarried and prepared crushed 
limestone for manufacturing portland and masonry cements. Car- 
ruthers Cutstone Co. processed limestone for building purposes. Con- 
tractors produced limestone for District 2 of Texas Highway Depart- 
ment. Building and paving sand and gravel were prepared by 12 pro- 
ducers. Mica was ground and prepared by Western Mica Co. 

Taylor.— Petroleum accounted for over 95 percent of the total mìn- 
eral value of $15.7 million. A total of 329 development and explora- 
tory wells were drilled. Clay, used in manufacturing building brick. 
was mined from open pits by Abilene Brick Co. HB. Zachry & Co. 
quarried and peed crushed limestone for concrete aggregate and 
roadstone. Building and paving sand and gravel were prepared by 
Atlas Sand & Gravel Co. and Caton Sand & Gravel Co. Debco Corp. 
processed crude oil at its Abilene refinery. 

Terry.—The $19.5 million mineral production value was approxi- 
mately the same as that in 1959. The Adair gasoline plant of Amer- 
ada Petroleum Corp. and the Wellman plant of Chillgas Corp. re- 
covered natural gas liquids. Carbon black was recovered from natural 
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gas and natural gas liquids at the Seagraves No. 64 furnace plant of 
lumbia Carbon Co. Sodium sulfate was recovered from brine at 
the Brownfield plant of Ozark-Mahoning Co. Paving sand and 
gravel for Texas Highway Department was processed by various 
producers. 

Throckmorton.—As a result of decreased oil production, total mineral 
value dropped 15 percent; 525.1 million cubic feet of natural gas and 
3.2 million barrels of crude oil were produced. 

Titus.—Output of petroleum declined sharply. The total $4.3 mil- 
lion mineral production value was 57 percent below that of 1959. 
American Petrofina Co. of Texas processed crude oil at its Mt. Pleas- 
ant refinery. 

Tom Green.—A total mineral production value of $5.3 million was 
reported, essentially the same as in 1959. Montgomery Sand & Gravel 
Co. ang other producers prepared building and paving sand and 
gravel. 

Travis.—Value of mineral production increased 12 percent over that 
of 1959, principally because of increased production of stone, sand 
and gravel, and lime. Austin White Lime Co. quarried and prepared 
limestone for manufacturing lime, which was used by building, agri- 
cultural, and chemical industries. From limestone quarried in Wil- 
liamson County, Texas Quarries, Inc., prepared dressed building 
stone. In addition, limestone was quarried and crushed for riprap, 
metallurgic flux, railroad ballast, concrete aggregate, and roadstone 
by Austin White Lime Co. and Texas Crushed Stone Co. Building 
and paving sand and gravel were prepared by Capital Aggregates, 
Inc., and Travis Materials, Inc. Contractors produced crushed lime- 
stone for Districts 2 and 14 of Texas Highway Department, 

Upshur.—Mineral production, valued at $5.2 million, was 17 percent 
less than in 1959. Thirty development wells were completed during 
the year. Big Sandy Sand & Gravel Co. prepared building and in- 
dustrial sand. 

Upton.—Continued development of petroleum, natural gas, and nat- 
ural gas liquid resources increased total value of mineral production 
to $67.1 million, a 17-percent increase over 1959. 

Uvalde.—Native asphalt was quarried and prepared for road sur- 
deir lee from pits near Dabney by White’s Uvalde Mines and 
near Blewett by Uvalde Rock Asphalt Co. Basalt for riprap, con- 
crete aggregate, roadstone, and railroad ballast was quarried and pre- 
pared by Southwest Stone Co. The D & D Gravel Co. prepared build- 
ing and paving sand and gravel. 

Van Zandt.—The value of mineral fuels and salt produced was $20.8 
million, 10 percent less than the 1959 value. The oil and gas industry 
produced 3.8 billion cubic feet of natural gas and 5 million barrels of 
crude oil. Pure Oil Co. recovered natural gas liquids at its Van gaso- 
line plant. Morton Salt Co. recovered rock salt from underground 
mines and salt in brine from wells near Grand Saline. 

Victoria.—A 6-percent increase in value of mineral production to 
$24.9 million was reported. The oil and gas industry spent 49 crew- 
weeks in geophysical prospecting and completing 6 oil and 25 gas 
development wells. In addition, exploratory drilling proved 3 oil 
wells and 11 gas wells. Building and paving sand and gravel were 
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billion cubic feet of natural gas were produced. Of 39 exploratory 
wells drilled, 5 produced oil and 2 produced gas. Natural gas liquids 
were recovered by the Chapel Hill gasoline plant of Etexas Pro- 
ducers Gas Co. and the Chapel Hill cycling plant of Lone Star 
Producing Co. Crude oils were processed at the Tyler refinery of 
LaGloria Oil & Gas Co. Miscellaneous clay, used to manufacture 
brick and heavy clay products, was mined from open pits by Reliance 
Clay Products Co. Industrial sands for foundry use were processed 
by H. J. Ellis Sand Co. 

Starr.—Mineral output valued at $26.1 million, 13 percent greater 
than 1959, reflected a major increase in production of natural gas 
and a slight increase in production of petroleum and sand and gravel. 
Increased interest in oil and gas properties was evidenced by 10: 
crew-weeks spent on geophysical prospecting. In addition, explora- 
tory drilling discovered 27 gas and 9 oil wells. Two plants of Sun 
Oil Co. and the Rincon gasoline plant of Continental Oil Co. recov- 
ered natural gas liquids. Crushed limestone was quarried and pre 
pared for concrete aggregate and roadstone by Fordyce Gravel Co. 
Valley Brick & Tile Co. mined miscellaneous clay from open pits for 
manufacture of brick and heavy clay products. 

Stephens.—A value of $9.9 million was reported for mineral output. 
In addition to the 2.2 million barrels of crude oil and the 14.9 billion 
cubic feet of natural gas produced, building sand and gravel was 
obtained from open pits by Taylor Brothers. Exploratory drilling 
resulted in discovery of seven oilfields and six oil pays. 

Stonewall.—Production of petroleum dominated the mineral indus 
try in the county and reduced petroleum production was responsible 
for an 11-percent decline in the total value of minerals produced. The 
Stonewall plant of Cities Service Co. processed gases from various 
fields in the area and recovered natural gas liquids. Building and 
paving sand and gravel were recovered from open pits by Hamlin 
Sand & Gravel Co., Inc. 

Tarrant.—Mineral output was valued at $9.8 million and was based 
on production of cement, sand and gravel, and stone. Trinity Divi- 
sion of General Portland Cement Co. quarried and prepared crushed 
limestone for manufacturing portland and masonry cements. Car- 
ruthers Cutstone Co. processed limestone for building purposes. Con- 
tractors produced limestone for District 9 of Texas Highway Depart- 
ment. Building and paving sand and gravel were prepared by 12 pro- 
ducers. Mica was ground and prepared by Western Mica Co. 

Taylor.— Petroleum accounted for over 95 percent of the total min- 
eral value of $15.7 million. A total of 399 development and explora- 
tory wells were drilled. Clay, used in manufacturing building brick. 
was mined from open pits by Abilene Brick Co. H. b. Zachry & Co. 
quarried and prepared crushed limestone for concrete aggregate and 
rondstone. Building and paving sand and gravel were prepared by 
Atlas Sand & Gravel Co. and Caton Sand € Gravel Co. Debco Corp. 
processed crude oil at its Abilene refinery. 

Terry.—The $19.5 million mineral production value was approsi- 
matelv the same as that in 1959. The Adair gasoline plant of Amer- 
ada Petroleum Corp. and the Wellman plant of Chillgas Corp. re- 
covered natural gas liquids. Carbon black was recovered from natural 
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gas and natural gas liquids at the Seagraves No. 64 furnace pan: of 
olumbia Carbon Co. Sodium sulfate was recovered from brine at 
the Brownfield plant of Ozark-Mahoning Co. Paving sand and 
gravel for Texas Highway Department was processed by various 
producers. 

Throckmorton.—As a result of decreased oil production, total mineral 
value dropped 15 percent; 525.1 million cubic feet of natural gas and 
3.2 million barrels of crude oil were produced. 

Titus.—Output of petroleum declined sharply. The total $4.3 mil- 
lion mineral production value was 57 percent below that of 1959. 
American Petrofina Co. of Texas processed crude oil at its Mt. Pleas- 
ant refinery. 

Tom Green.—A total mineral production value of $5.3 million was 
reported, essentially the same as in 1959. Montgomery Sand & Gravel 
Co. and other producers prepared building and paving sand and 
gravel. 

Travis.— Value of mineral production increased 12 percent over that 
of 1959, principally because of increased production of stone, sand 
and gravel, and lime. Austin White Lime Co. quarried and prepared 
limestone for manufacturing lime, which was used by building, agri- 
cultural, and chemical industries. From limestone quarried ın Wil- 
liamson County, Texas Quarries, Inc., prepared dressed building 
stone. In addition, limestone was quarried and crushed for riprap, 
metallurgic flux, railroad ballast, concrete aggregate, and roadstone 
by Austin White Lime Co. and Texas Crushed Stone Co. Building 
and paving sand and gravel were prepared by Capital Aggregates, 
Inc., and Travis Materials, Inc. Contractors produced crushed lime- 
stone for Districts 2 and 14 of Texas Highway Department. 

Upshur.—Mineral production, valued at $5.2 million, was 17 percent 
less than in 1959. Thirty development wells were ome during 
the year. Big Sandy Sand & Gravel Co. prepared building and in- 
dustrial sand. 

Upton.—Continued development of petroleum, natural gas, and nat- 
ural gas liquid resources increased total value of mineral production 
to $67.1 million, a 17-percent increase over 1959. 

Uvalde.—Native asphalt was quarried and prepared for road sur- 
facing material, from pits near Dabney by White’s Uvalde Mines and 
near Blewett by Uvalde Rock Asphalt Co. Basalt for riprap, con- 
crete aggregate, roadstone, and railroad ballast was quarried and pre- 
pared by Southwest Stone Co. The D & D Gravel Co. prepared build- 
ing and paving sand and gravel. 

Van Zandt.—The value of mineral fuels and salt produced was $20.8 
million, 10 percent less than the 1959 value. The oil and gas industry 
produced 3.8 billion cubic feet of natural gas and 5 million barrels of 
crude oil. Pure Oil Co. recovered natural gas liquids at its Van gaso- 
line plant. Morton Salt Co. recovered rock salt from underground 
mines and salt in brine from wells near Grand Saline. 

Victoria.—A 6-percent increase in value of mineral production to 
$24.9 million was reported. The oil and gas industry spent 49 crew- 
weeks in geophysical prospecting and completing 6 oil and 25 gas 
development wells. In addition, exploratory drilling proved 3 oil 
wells and 11 gas wells. Building and paving sand and gravel were 


1016 MINERALS YEARBOOK, 1960 


repared from pits by Fordyce Gravel Co., Gulf Materials Co., and 
Heldenfels Bros. Limestone for concrete aggregate and roadstone 
was quarried and crushed by Fordyce Gravel Co. o 

Waller. —Production of natural gas and natural gas liquids ac- 
counted for over 90 percent of total value of mineral production. 
Output was valued at $36.7 million, 11 percent below that of 1952. 
Katy cycling plant of Humble Oil & Refining Co. recovered natural 
gas liquids. Paving and construction sand and gravel were prepared 
for District 12 of Texas Highway Department and Waller County 
Road and Bridge Department. 

Ward.—Ward County ranked 10th in value of minerals produced 
with a total of $75.7 million, an increase of 12 percent over 1959. This 
was principally effected by increased IU production. Ap- 

roximately 22.6 million barrels of crude oil and 28.3 billion cubic 
feet of natural gas were produced. Cabot Carbon Co. increased the 
capacity of its Estes plant to 25 million cubic feet daily and the liquid 
recovery to 37,500 gallons per day. Salt was obtained from brine br 
Montex Chemical Co. Soluni sulfate was recovered from salt wells 
and dry lake brines at the Monahans plant of Ozark-Mahoning Co. 
Permian Sand & Gravel Co., Inc., prepared building and paving 
sand and gravel from Anderson pit near Grand Falls and mined gyp- 
sum from the Johnson pit near Pyote. 

Webb.—A 16-percent increase in value of mineral production re- 
sulted from increased crude oil production. Antimony ores from 
Mexico and Bolivia were processed at the Laredo Smelter of National 
Lead Co. Miscellaneous clay used in brick and heavy clay products 
was mined from open pits by Richard Chavana and E. C. Delachica 
Clay Co. Building sand and gravel was prepared by Aldape Sand 
& Gravel Co. 

Wharton.— Reduced demand for petroleum and sulfur resulted in a 
25-percent decrease in total mineral value compared with 1959. The 
reduction of petroleum production also affected recovery of casing- 
head gas, and it too declined sightly. Sulfur, the county’s principal 
revenue-producing mineral, declined sharply in value from 1959. 
Texas Gulf Sulfur Co. continued mining sulfur by the Frasch 
process at Boling Dome. 

Wheeler.— Mineral fuel production, valued at $9.3 million, was 7 

rcent less than in 1959. The McLean-28 gasoline plant of Warren 

etroleum Co. recovered natural gas liquids. Carbon black was re- 
covered from natural gas and natural gas liquids at the Norrick 
furnace plant of United Carbon Co. 

Wichita.— Production of petroleum was responsible for over 90 per- 
cent of the $34.5 million mineral production value. Wichita Falls 
refineries of American Petrofina, Inc., and Continental Oil Co. refined 
crude oil. Natural gas liquids were recovered at four gasoline plants. 
Sandstone was quarried and crushed for concrete aggregate and road- 
stone. Paving sand and AO was prepared by contractors for Dis- 
trict 3 of Texas Highway Department. Northwest Materials Co. and 
Wichita Sand & Gravel Co. prepared building and paving sand and 


gravel. 
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Wilbarger.—A decline of 1 percent in total mineral value to $17.9 
million was due to a slight decrease in crude oil production. Districts 
2 and 3 of Texas Highway Department received crushed limestone 
from county contractors. 

Williamson. —Williamson County, one of the State's leading stone 
and lime producers, increased its value of mineral production 5 per- 
cent. Limestone was quarried and prepared for use in lime by Round 
Rock White Lime Co. and White Stone Lime Co. Rough, architec- 
tural, and dressed building stone were quarried and prepared by Le- 
ander Limestone Corp., Texas Quarries, Inc., and San-Tex Stone 
Quarry, Inc. Limestone was quarried and crushed by various pro- 
ducers for use as concrete aggregate, roadstone, fertilizer, filler, and 
other industrial uses. 

Wilson. —Mineral production, valued at $1.7 million, was 9 percent 
less than in 1959. Fire clay, used in heavy clay products, was mined 
com open pits near Saspamco by W. F. Dickey Clay Manufacturing 


O. 

Winkler.—The county ranked seventh in total value of mineral pro- 
duction with $95 million, a 20-percent increase over 1959. Increased 
production of crude oil and natural gas was primarily responsible for 
the increase. Development and exploratory drilling proved 168 oil 
and 22 gas wells; 6 new oilfields and 3 new gas pays were discovered. 
Cabot Carbon Co. recovered carbon black from natural gas at its Ker- 
mit furnace plant. Sulfur was recovered at the Keystone plant of 
Sid Richardson Gasoline Co. 

Wise.—Mineral production value was $27.2 million, a 4-percent drop 
from 1959. Petroleum, natural gas, natural gas liquids, and limestone 
were the major mineral products. Acme Brick Co. mined miscel- 
Janeous clay from pits near Bridgeport for use in manufacturing 
heavy clay products. Limestone was quarried and prepared for con- 
crete aggregate and roadstone by Bridgeport Stone Co., Gifford-Hill 
& Co., Inc., Southwest Stone Co., and Wesco Stone Corp. 

Wood.—Petroleum, natural gas, and natural gas liquids were the 
only mineral commodities produced. Mineral production totaled $48.4 
million, a decline of 7 percent from 1959. The Kaska gasoline plant 
of Kaska Corp. and the Hawkins gasoline plant of Natural Gasoline 
Corp. recovered natural gas liquids. 

Yoakum.—A 20-percent increase in mineral production resulted from 
increased petroleum production. The Wasson gasoline plant of Shell 
Oil Co., and the Prentice plant of Honolulu Oil Corp. recovered nat- 
ural gas liquids. Frontier Chemical Co. recovered salt in brine from 
wells neat Denver City. 

Young.—Total mineral value of $18.2 million was 9 percent under 
the 1959 value. The oil and gas industry discovered 15 new oilfields 
and oil pays during the year. Over 5 million barrels of crude oil were 
recovered. Crude oil was processed at the Graham refinery of Gray- 
tex Corp. Pitcock Bros. prepared building and paving sand and 
gravel. Contractors quarried and crushed limestone for concrete ag- 
gregate and roadstone for District 2 of Texas Highway Department. 


615629— 61———65 


o Google 


The Mineral Industry of Utah 


This chapter has been prepared under a cooperativo ogreement for the collection of min- 
eral data, except mineral fuels, be:ween the Bureau of Mines, U.S. Department of the In- 
terior, and the Utah Geological and Mineralogical Survey. 


By William H. Kerns, F. J. Kelly,’ and D. H. Mullen! 


e 


HE TOTAL VALUE of Utah's mineral output in 1960 was $431 

million, a gain of $58 million over 1959. Most of this advance 

resulted from a $51 million increase in the value of copper pro- 
duction. Of the total value, metals accounted for 57 percent; fuels, 
37 percent; and nonmetals, 6 percent. 

‘he value of metals was up 30 percent from 1959, primarily because 
of the aforementioned rise ın production of copper and in associate 
byproducts gold, silver, and molybdenum. This major increase in 
copper production resulted from a nearly full-year's operation at the 
State's largest copper mine, which was active during only part of 
1959. The labor strike, which idled the mine in August 1959, was 
settled by February 1960; and full production was reached in March. 
The value of iron-ore shipments from Utah deposits was $4 million 
greater than that of 1959 because of a 12-month operation in 1960 
compared with a 7-month activity in 1959. A nationwide steelwork- 
ers” strike had idled the mines from July until November of 1959. 
Lead and zinc each gained $1 million in value of output. In contrast, 
uranium ore and vanadium (recovered as a byproduct of uranium ore) 
dropped nearly $10 million from 1959. 

roduction of fuels, with a total value of $159.8 million, increased 
$536,000, compared with that of 1959. An $11 million decrease in 
value of petroleum (crude) output was nearly balanced by substantial 
increases in the value of coal, natural gas, natural gas liquids, and 
gilsonite produced. 

Total value of products from the nonmetal segment of the industry 
was $98 million, a $1 million increase over the 1959 total. This 
advance resulted from increased value of output for lime, phosphate 
rock, potassium salts, and salt that more than offset decreases in 
cement, sand and gravel, and stone. 

Numerous construction, exploration, and development programs 
affecting the mineral industry of Utah were begun or completed dur- 
ing the year. In the metals field, Utah Copper Division, Kennecott 
Copper Corp., completed a major addition to the powerplant and 
started a modification of the Garfield smelter. Kennecott also began 
& spiral-haulage excavation in its open-pit mine. Utah Construc- 
tion & Mining Co. began construction of a new beneficiation plant to 
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TABLE 1.—Mineral production in Utah * 


1959 
Mineral 


Quantity Value 
(thousands) 


Asphalt and related bitumens, native: Gilsonite 


short tons.. 379, 362 $9, 385 
Carbon dioxide, natural.......... thousand cubic feet.. 69, 625 $ 
Clays AA N EE thousand short tons.. 185 484 
Conl..suscdoxRe socrum ida E E do.... 4, 545 27. 982 
Copper (recoverable content of ores, etc.)...short tons.. 144, 715 85, 855 
A A IA ue ea do.... (3) (1) 
Ci AA A (4) 134 
Gold (recoverable content of ores, etc.)....troy ounces.. 239, 517 8. 353 
Iron ore (usable)... thousand long tons, gross weight.. 2, S42 19, 979 
Lead (recoverable content of ores, etc.). .... short tons.. 36, 630 8. 425 
LiM ice a TENE thousand short tons.. 90 1, 773 
Manganese ore and concentrate (35 percent or more 
NM lol ed tea ce short tons, gross weight.. 1, 511 124 
Natural gas...............-.. 2l... million cubic feet.. 38, 921 5, 527 
Petroleum (crude)......... thousand 42-zallon barrels.. 39, 959 114, 253 
o A suche mais ci eR thousand short tons.. 39 81 
Bull. A NM Dope e PE EUN Dk 209 2, 453 
Band and eravel........... 2... c Lc ccc ce eese do.... 8, 843 6, 436 
Silver (recoverable content of ores, etc.) 
thousand troy ounces.. 3, 734 3, 380 
JO conl oso sce thousand short tons.. 3, 338 4.048 
Uranium AA A short tons..| 1, 210, 654 37,310 
VanñadiümM- A A A Onzas 530 C) 
Zine (recoverable content of ores, ete.) ..........d0.... 35, 223 8, 101 


Value of items that cannot be disclosed: Barite, ce- 
ment, clays (kaolin), gypsum, molybdenum, natural 
gas liquids, perlite, phosphate rock, potassium salts, 
pyrites, and values indicated by footnote 3...........|..-........- 21, 396 


Total Utalt c. ossa olaa 1373, 515 


PM as measured by mine shipments, sales, or marketable production (including consumption by 
producers). 

3 Excludes kaolin; included with “Value of items that cannot be disclosed.” 

3 Figure withheld to avoid disclosing individual company confidential data. 

* Weight not recorded. 

§ Preliminary figure. 

6 Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime, 

' Revised figure. 


treat iron ore from its mine in Iron County. Bear Creek Mining 
Co. and its parent company, Kennecott Copper Corp., continued an 
extensive exploration and development program for lead and zinc on 
lease holdings in the East Tintic mining district. Other companies, 
including The Anaconda Company, Cerro Corp., United Park City 
Mines Co., New Park Mining Co., and Keystone Mining Co., con- 
ducted exploration and development for lead and zinc on Utah mineral 
deposits. Several companies were exploring newly discovered 
beryllium mineralization in the Topaz-Spor Mountain area and con- 
ducting metallurgical tests on samples collected. Minerals Engineer- 
ing Co. pue the Howe Sound Co. cobalt refinery near Salt Lake 
City and planned to convert the plant to produce vanadium pentoxide 
from out-of-State material. 

In the coal industry, Columbia-Geneva Steel Division, United States 
Steel Corp., installed a new-type coal dryer at its coal-cleaning plant 
at Wellington. A major contribution to the petroleum industry of 
Utah was the development of the Northwest Lisbon field, the first to 
yield petroleum from the Devonian formation in the Paradox basin. 

A significant nonmetal development was the completion of addi- 
tional cement-storage facilities at the Ideal Cement Co. Devil's Slide 
cement plant. Portland Cement Co. of Utah continued construction 
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to double the capacity of its Salt Lake City plant. The Utah Lime 
and Stone Co. began operating a new hydrated-lime plant at Dolomite. 
San Francisco Chemical Co. began constructing a phosphate plant 
near Vernal. Texas Gulf Sulphur Co. and Delhi-Taylor Oil Corp. 
signed an agreement for development of a potash deposit in the Cane 
Creek area near Moab. 

Employment and Injuries.—Preliminary employment and injuries 
data (excluding the petroleum industry) compiled by the Federal 
Bureau of Mines are shown in table 2. The nonferrous mining, mill- 
ing, smelting, and refining industry (excluding uranium mining and 
processing) accounted for two-thirds of the man-hours worked and 
5 of the 14 fatal injuries in Utah’s mineral industry. Cumulatively 
the coal, asphalt and related bitumens, and coke industry was secon 
to the nonferrous industry in employment and fatal injuries; the 
uranium industry was third. 

Legislation and Government Programs.—Four Office of Mineral Ex- 
ploration (OME) contracts executed in 1960 for exploration at four 
mines in Utah are shown in table 3. During the year, New Park 
Mining Co. continued work on an exploration contract executed 
in 1958 under the Defense Minerals Exploration Administration 
(DMEA), now administered by the OME, for lead-zinc-copper 
exploration at the Mayflower-Galena mine in Wasatch County. 


TABLE 2.—Employment and injuries in the mineral industries! in 1960?” 


Injuries Frequency 
Number | Average Total al rute 
Industry of opera- | number | man-hours (injuries 

tions of men worked Fatal | Nonfatal | per million 

employed man-hours) 

Nonferrous (excluding uranium)........ 128 7,777 | 21, 835, 752 5 206 9.7 

A A 191 1, 321 2, 206, 081) 4 2 28.7 

A A ea el DE 7 511 073, H92 A 4 4.1 

Sand and gravel. ....................... 107 410 751,629 Dass 12 16.0 

A 29 424 904, 096 |........ 5 5.5 
Nonimetal (other than sand and gravel 

A 37 587 | 1,085, 880 |........ 59 64.3 
Coal, asphalt and related bitumens, and 

A E A 55 3,103 | 5, 227, 622 5 136 27.0 

Total A epcpsOtesNeQSePpewE 554 14,163 | 33,075, 951 14 484 15.1 


1 Excludes petroleum industry. 
2 Preliminary figures. 


TABLE 3.—OME contracts executed in 1960 


Contract 
County and contractor Property Commodity 
Date Total 
1960 amount 1 
Juab: 
Brennan ITannifin.................... Bullion Beck mine..| Lead-zinc-copper..[ May 3 $17. 550 
Vitro Minerals Corp. ...............- Whitlock claims..... Beryllium......... Aug. 22 15, 440 
Balt Lake, Summit, and Wasatch: 
F United Park City Mines Co......... Daly West Unit..... Lead-z1nc......... May 5 165, 930 
ummit: 
Keystone Mining Co................. Keystone mino......|..... da June 16 111,710 
SA A A PP, ADA AAA 400, 630 


i Government participation: 50 percent. 


1022 MINERALS YEARBOOK, 1960 


REVIEW BY MINERAL COMMODITIES 
METALS 


Beryllium.—Beryllium exploration in the United States in 19% 
was highlighted by intensive prospecting in the Topaz-Spor Mounta:n 
area of western Utah (near Delta). Reports of the discovery of 
major beryllium deposits in this region interested a number of com- 
panies. Vitro Minerals Corp. and Beryllium Resources, Inc., the 
major claim holders, were actively engaged in exploration and metal- 
lurgical testing to determine the economics of ore-processing tech- 
niques. The ore mineral, tentatively identified as bertrandite, is 
disseminated in a volcanic tuff underlying a bed of rhyolite. 

In August, Vitro Minerals Corp. executed a contract with OME 
for beryllium exploration in the Topaz Mountain area. Under the 
contract, OME would participate to the extent of 50 percent of ap- 
proved costs up to $75,000. Other companies prospecting or exploring 
in the area included E. I. du Pont de Nemours & Co., Inc., United 
States Steel Corp., Combined Metals Reduction Co., Food Machinery 
& Chemical Corp., International Minerals & Chemical Corp. (LMC), 
and Minerva Oil Co.-The New Jersey Zinc Co. 

Covalt.— Minerals Engineering Co. and Susquehanna- Western, Inc. 
BO the Howe Sound Co. cobalt refinery 20 miles west of Salt 

ake City. The plant was to be converted to produce vanadium pen- 
toxide for uses in nuclear energy, alloy steels, and vehicle smog-control 
devices. To assure a source of raw material, the companies signed 
a 5-year contract with Mineral Products Division of Food Machinery 
& Chemical Corp. in May for vanadium-bearing slag resulting from 
treatment of phosphatic ores in Idaho and Montana. Previous plans 
of Minerals Engineering for new refining facilities adjacent to its 
Salt Lake City tungsten plant were set aside. 

Copper.—Utah continued to rank second only to Arizona in copper 
output. The value of copper production accounted for 33 percent of 
the total value of minerals produced in the State. Copper production 
increased 51 percent in quantity and 58 percent in value compared 
with 1959. Production of copper advanced from 990 tons in January 
to 16,100 tons in February, 20,100 tons in March, and 21,200 tons in 
April. Copper production averaged 19,900 tons per month for the 
remaining 8 months with monthly figures either above or below the 
April output. 
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Ficure 1.—Value of gold, silver, copper, lead, and zinc, and total value of all 
minerals in Utah, 1935-60. 
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FIGURE 2.—Mine production of copper in Utah, 1951-60, by months, in terms 
of recoverable metals. 
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TABLE 4.—Mine production of gold, silver, copper, lead, and zine in terms of 
recoverable metals * 


Mines pro- Gold (lode and placer) | Silver (lode and place} 
ducing Material 
Y enr | Soldor 
treated 3 

(thousand Troy Value Troy Vue 

Lodo | Placer | short tons) ounces |(thousands)| ounces (tbousan-it] 
(thousands) 
1951-55 (a verage)......... 63 |........ 29, 672 439, 152 $15, 370 6, 732 $6.93 
1050 AA Bl AA 33, 232 416, 031 14, 561 6,572 5 ss 
¡E AA A 76 1 31,722 378, 438 13, 245 6, 195 58.50 
A e dura 61 2 24,871 307, 824 10. 774 5.275 4. 177 
RA see 30: A 20, 221 239, 517 8, 383 3. 734 à. * 
1000... eec uL eR Ue A Ils es 28, 832 368, 255 12, 859 473 4 323 
E MA PR lienem 3 966,815 | 16, 110, 496 464, 093 509, 032 643, 414 
Copper Lead Zinc 

Total 

vatue 
Short tons Value Short tons Value Short tons Value (tbousarnds) 

(thousands) (thousands) (thousands) 

1951-55 (average). 253, 652 $144, 316 47, 521 $14, 372 34. 807 $9, 612 $150 73 
) [*17, ROGER 250, 604 213,013 49, 555 15, 560 42.37 11,611 aa 6093 
| A! AAA 237, 857 143, 190 44, 471 12, 719 40, 46 9. 476 PS, 740 
IOBN cescuescuwaed 189, 184 99, 511 40. 355 9, 443 41. 0S2 9,17 13 51 
1099 ..onvvcks e E 144, 715 RR, 855 36, 630 8, 425 Q1, & 10! 117.14 
1000.5. 22e amROX 218.049 139, 987 39, 398 9. 219 35, 476 9, 153 125, 80 
1864-1960. ........ 8, 178, 525 3, 182, 616 5,070, 529 679, 680 1, 513, 458 274, 354 5, 206, X7 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings, or 
a recreated: and ore, old tailings, or copper precipitates shipped to smelters during the calendar year 
ndicated, 
2 Does not include gravel washed or tonnage of precipitates shipped. 
3 Figures estimated for certain years before 1901. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 


counties, in terms of recoverable metals 


Lode ma- Gold Silver 
Mines terial sold 
County producing | or treated 2 
(lode)! |{(short tons) Troy Value Troy Value 
ounces ounces 
BOSVep. sh dadas (3) (3) (3) (2) (3) (3) 
Jüsbh A susce 4 6, 422 150 $5, 250 10, 024 $9, 072 
NINERS oc oo ete es eas 2 25 2 70 23 21 
hats ence cue 1 AO) A AA 102 92 
Pte cee Se uea oei 2 37 62 2, 170 3, 871 3, 
Salt Lake..................... 9 | 28, 544,305 360, 839 | 12, 620, 365 3, 796, 827 3, 436, 320 
San Juan.............- eee 33 33, 385 370 32, 450 38,647 37,826 
Summit. .............---.---- 3 189, 070 2, 254 18, 890 751, 330 079, 992 
TV o C: uev ucien ssec. 8 2, 101 10 35) 5, 496 4,974 
Eta sou eth eee 2 42, 374 1, 439 55, 365 44, 850 40, 592 
AVusateh. cones cccsccacecewcuad ] §2, 623 3, 429 120, 015 161, 776 146, 415 
Washington. ................. 1 BID Wess ceo Roca sq 5 
POS Macc TENUES 1 Glee eee eens 9 8 
Total: 
1960............-.-.- 37 | 28, 832, 306 368, 255 | 12, $88, 925 | 4, 782, 960 4, 323, 82) 
1059 A oe 30 | 20, 220, 922 239,517 | 8,383,095 | 3, 734, 297 3, 379, 727 
Copper Lead Zinc 
Total 
value 
Short Value Short Value Short Value 
tons tons tons 
A aonnonaMoMO (3) (3) 3) (3) (3) (3) 
JUS asadas 6 242 $56, 616 108 $27, R51 $102, 545 
Nhllamnb vl cco! (9 (4) 59 4 1.045 1, 291 
o A A A 4 901 (4) 78 1,071 
PUG A 4 2, 825 8 1,755 33 8, 604 18, 857 
Sult Lake.............- 217, 189 |139, 429, 335 28, 976 6, 780, 314 23, 618 6, 093, 341 | 168, 368, 675 
San Juan..............- 3 390 3 249, 963 3 24 35, 534 3114 3 29, 334 3 295, 107 
SUM ansia 200 128, 432 5,717 1, 337, 685 7, 583 1, 956, 388 4, 181, 387 
*'T'ooele...........-.--.- 7 4, 783 67 15, 818 88 22,730 48, 655 
I Mul e ione ania 34 21, 539 5 1, 310 I 25S 114, 064 
Wasatch. ...2 222.222... 156 100, 409 4,355 1, 019, 105 3, 925 1, 012, 663 2, 398, 607 
W'eshington............ 12 46, 160 (4) 2 516 46, 704 
Wayne................. (4) 169 (4) a ee eee ae 180 
Total: 
1960.......... 218, 040 |139, 987, 458 39, 398 9, 219, 132 35. 476 9,152, S08 | 175 577,143 
1959. ......-.- 144,715 | 88, 855, 010 36, 630 8, 424, 900 35, 223 8, 101, 200 | 117, 144, 022 


1 Operations at slag du'nps and old mill or miscellaneous cleanups not counted as producing mines; various 
uranium mines from which copper was recovered as a byproduct not included us they were in the mine 


count of uranium. 


* Excludes tonnage of copper precipitates shipped. 
3 Beaver and San Juan Counties combined to avoid disclosing individual company confidential] data. 


4 Loss than 1 ton. 
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TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
classes of ore or other source materials, in terms of recoverable metals 


Material 
sold or Gold £il ver Copper Lead Zine 
Source treated (troy (troy (pounds) | (pounds) | (pounds) 
(short ounces) | ounces) 
tons) 
Lode ore: 
Dry gold................ 1 (3) I AA AAA A A = 
Dry gold-silver.......... 6 157, 603 2, 125 74. 701 1, 519, 400 925. 500 456. 100 
Dry sllver............... 2 70,728 726 172, 97 140. 600 2, 500 1, 6X, 
Total ooo e ice eere 9 228, 331 2, 852 247, 670 1, 660, 000 928 000 459. 700 
Copper and uranium ?..| — 45 |:28,061,672 | 352,051 | 2,641,203 |411, 161,300 | 27,600 33. 230 
Coppe! -lead-zinc and 
eopper-zinc 3........... 2 3, 042 42 2, 697 35, 700 4.300 172. 76 
e E A 9 301 16 2, 736 1, 600 69. 100 3. A 
Lead-zinc............... 13 482,7 12,942 | 1,861. 496 | 3, 0:9. 600 |76, 673. 000 ¡64, 157, 600 
Cond 2 383 60 3, 768 8, 800 14. 800 74, 3X 
'Total. icem mc 30 | 28, 548, 194 | 365. 111 | 4,511,900 |414. 287, 000 |76, 788, 800 164, 450. 408 
Other “lode” material: 
Gold silver tallings...... 
Copper pro pais 
ei ead mill clean- 
e AAA 


Lead cleanings.......... 

Lead-zinc mill and smel- 
ter cleanings.......... 

Zinc slag................ 


Total “lodo” material. 


. : Dee not necessarily add to totals because some mines produce more than one class of material 
ss than 1 ton. 
3 Combined to avold disclosing individual company confidenttal data. 
" 4 OKT mines only; excludes the mine count of uranium mines from which copper was recovered as a 
yproduc 
3 Excludes uranium-ore tonnage. 
* From properties not classed as mines. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
types of material processed and methods of recovery, in terms of recoverable 
metals 


Type of material processed and method Gold Silver 
of recovery (troy (troy 
ounces) ounces) 


Lode: 
Amalgamation: Ore....................- 
Concentration, and smelting of concen- 
trates: 
OTTO foes cece i Me E Le EE 4, 461,029 |414, 017, 700 
CleanlügsS;.2i.oncuuo d L3CuE* Wr TC 1 383 100 
Total coins isa , 4, 461, 417 |414, 017, 800 
Direct smelting: 
Cie ue 
upper precipitates AAA A eco sen ene 
sl AE A dam 
SEI AAA 
e AAN A ri , 26 321, 543 | 22, 080, 200 
Grand total...........- ecl ee es. 368, 4, 782, 960 |436, 098, 000 


1 Includes urantum-ore concentrate. 
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The increase in copper production reflected an 11-month operation 
in 1960 by the leading copper producer, Utah Copper, compared with 
only a 7/2-month operation in 1959. The labor strike, which idled the 
mine, mill, smelter, and refinery in mid-August 1959, was settled by 
the beginning of February; but the operation did not reach full pro- 
duction until March. In its annual report, Kennecott Copper stated 
that 28.1 million tons of ore was mined and milled from the Utah 
Copper open-pit mine, compared with 19.7 million tons in 1959. Cop- 
per recovered from all sources at this mine was 215,125 tons in 1960, 
compared with 142,352 tons in 1959. Copper content of the ore mined 
was 16.2 pouncs per ton—0.1 pound below the 1959 average. In 
October, the company placed in operation a $16 million, 75,000-kw. 
addition to the 100,000-kw. powerplant. A $10 million improvement 
and modification program at the Garfield smelter, acquired from the 
American Smelting and Refining Co. (Asarco), was begun during the 
year, to adapt the custom smelter to Kennecott’s needs. In August, an 
excavation project scheduled for completion in 9 months was begun in 
the Utah Copper open-pit mine. The project involved a spiral ap- 
pred to the 5,490-foot tunnel, 150 feet below the existing working 

evel of the pit. When the spiral is connected with the new tunnel, 
the ore from the pe will be hauled downhill and out the new tunnel 
rather than uphill to the 5,840-foot-level tunnel presently in use. 

The U.S. and Lark mine of the United States Smelting Refining 
and Mining Co., second-ranking Utah copper producer, operat 
throughout the year with 2 shifts on an alternate 5- and 6-day-per- 
week basis. Late in the year, the deepening of an internal inclined 
shaft in the Lark section of the mine was started to prepare lower 
levels for mining. The ore from the U.S. and Lark mine was treated 
in the company Midvale flotation mill, which operated throughout 
the year on an alternate 5- and 6-day-per-week basis. Demolition of 
the company smelter buildings at Midvale, continuing under contract, 
was nearly completed by yearend. Of the total copper produced, 94 
percent was recovered from copper ore and 5 percent from copper 
precipitates (produced by leaching copper dump material). The re- 
maining 1 percent came from miscellaneous classes of ore and material, 
including some copper recovered as a byproduct of uranium ores. 

Majestic Oil n Mining Co. made commitments for opening of 
the Bawana copper deposit near Milford. This action was made 
po through an agreement between the company and Bogdanich 

evelopment Co., lessees of the property from Cerro Verde Mining 
Co. Plans were made to develop the property as an open-pit mine an 
to renovate a 350-ton-per-day mill near Milford to treat the ore. 

Gold.—Gold output increased 54 percent ($4.5 million), over that of 
1959. This advance directly reflected the increased copper produc- 
tion inasmuch as 96 percent of the gold was recovered as a byproduct 
of copper. 

Kennecott's Utah Copper Bingham open-pit copper mine accounted 
for most of the State's gold output, followed by the U.S. and Lark, 
Mayflower-Galena, and United Park City mines, in descending order 
of output. 
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Iron Ore.—Production of iron ore shipped increased 500,000 long 
tons in quantity and $3.9 million in value over 1959. The output 
came from seven mines operated by four companies in Iron County. 
The Columbia Iron Mining Co., a subsidiary of United States Steel 
Corp., which is the State's largest iron-ore producer, shipped ore 
from the Desert Mound and Iron Mountain mines to Columbia- 
Geneva Steel Division plants at Geneva and Ironton. The Colorado 
Fuel and Iron Corp. (CF&I) shipped ore (mined under contract by 
Utah Construction & Mining Co. from the Blowout, Comstock, and 
Duncan mines) to its pig iron and steel plant at Pueblo, Colo. Utah 
Construction shipped ore from its Excelsior (Iron Springs) mine to 
consumers in Utah, primarily to Columbia-Geneva Steel. Utah Con- 
struction, in its annual report, stated that a total of 683,515 tons of ore 
was mined and shipped during the year, compared with 598,128 tons in 
1959 and that a $1.3 million beneficiation plant was being installed to 
improve product quality and to allow more efficient use of ore reserves. 
Lambeth Bros., lessees from Helene E. Beatty, marketed ore from the 
Alberts Iron Nos. 1, 2, and 3 claims. 


TABLE 8.—Usable iron ore shipments 


(Thousand long tons and thousand dollars) 


Year Quantity Value 
1951-55 (average) $19. 7 
1050: Boe rl adios 23. NQ 
1957 mmm m Cmm mm ma ww TE me cmm + , 9 PF —X——————MÁ— 
1008 MM S 1 E | 256, 775 


Lead.—Lead production was 8 percent greater than in 1959. The 
annual weighted average price for lead was 11.7 cents in 1960, com- 
pared with 11.5 cents in 1959. Most of the lead came from lead-zinc 
ore produced at the U.S. and Lark mine at Bingham in Salt Lake 
County, operated by the United States Smelting Refining and Mining 
Co. The lead-zinc ore was treated in the company flotation mill at 
Midvale. 

Other major producers of lead from lead-zinc ores included the Uni- 
ted Park City and Mayflower-Galena mines. These mines plus the 
U.S. and Lark accounted for 95 percent of the State’s total lead 
production. 

In 1960, OME contracts for a total of $325,190 were executed for 
lead-zinc exploration programs at three Utah mines. The contractors 
and the Federal Government were to participate equally in the total 
eee of the contracts. Data concerning the contracts are shown in 
table 3. 

Significant exploration and development programs were reported 
at lead-zinc mines. Bear Creek Mining Co. Hadi been exploring lease 
holdings of approximately 11,000 acres in the East Tintic mining dis- 
trict, Tooele County, since September 1956. The property was owned 
by Tintic Standard Mining Co. and its subsidiaries and Chief Con- 
solidated Mining Co. Bear Creek completed 9,700 feet of surface 
rotary and diamond drilling. In May, Bear Creek assigned its lease 
to the parent company, Kennecott. Bear Creek continued in charge 
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of surface TE Beginning in May, Kennecott operated the 
Burgin shaft and the underground workings and completed 1,600 feet 
of underground development and 8,500 feet of diamond drilling. A 
440-foot, 25-degree inclıne winze from the 1,050-foot level (1,000 feet 
west of the Burgin shaft) was being sunk to determine the lower limit 
and continuity of the ore. 

The Anaconda Company obtained an option from McFarland & 
Hullinger, mine contractors, on 21 claims comprising the Scranton 
lead-zinc mine 8 miles north of Eureka and planned extensive geo- 
logical mapping and sampling on the property. Cerro Corp., in a 
joint venture with Chief Consolidated Mining Co. and Armet Co., 
completed a preliminary exploration program for silver-bearing lead 
ore at the Holt mine near Enterprise in Iron County ; however, the com- 
pany made no announcement of future plans regarding the sinking of 
a new shaft and unwatering the mine. Marvel Mining Co. discovered 
high grade lead-silver oxide ore on claims in the Clifton mining dis- 
trict in western Tooele County and made shipments of this ore to the 
Tooele smelter of International Smelting and Refining Co. Index- 
Daley Mines Co. announced that it would drive a 1,300-foot explora- 
tion tunnel at the Creole mine near Minersville. Heinecke Bros. 
was to continue to mine silver-bearing lead-zinc ore from the upper 
levels of the mine and operate the 100-ton-per-day mill on the prop- 
erty. United Park City Mines Co. completed a 400-foot incline winze 
to develop a silver-bearing lead-zinc ore body in the Humbug for- 
mation in the Park City mining district. Keystone Mining Co., 
through an agreement with United Park City Mines Co., began an 
exploration project financed equally by Keystone and OME to explore 
for silver-bearing lead-zinc ore at the Keystone mine adjoining 
United Park City properties. Under this agreement Keystone was 
allowed the use of United Park City facilities and equipment. New 
Park Mining Co. continued its reported $750,000 exploration and 
development program for silver-bearing lead-zinc ore at its Park 
City properties. Company officials reported that ore with a greater 
value was developed and that the ore reserve was increased Pood 
the rate of withdrawal during the year. 

Molybdenum.—The entire production of molybdenum was recovered 
as a byproduct of copper ore from the Utah Copper mine of Utah 
Copper. The molybdenun was recovered as a molybdenite concen- 
trate by flotation of the copper concentrate produced at the company 
Arthur and Magna mills. 

Silver—Silver production increased 28 percent (1 million troy 
ounces), principally because of major advance in output from the 
State’s leading gold, silver, and copper producer, Utah Copper. The 
U.S. and Lark and United Park City mines also were important 
contributors to the total. The three mines accounted for 90 percent 
of the silver production. Fifty-five percent was recovered from cop- 
per ore, 39 percent from lead-zinc ore, and the remainder from 
other classes of ore and materials. 

Tungsten.—Minerals Engineering Co. produced high-purity ammo- 
nium paratungstate at its refinery in Salt Lake City from concen- 
trate recovered from ore mined from the company's Calvert Creek 
property near Dillon, Mont. 
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TABLE 9.—Mine production of uranium ore by counties * 


1959 


County 


318 |1, 210, 654 [8, 600, 316 |37, 310, 452 


! Based on data supplied to the Bureau of Mines by the AEC. 
3 F.o.b. mine value; base price, grade premiums, and exploration allowance. 
3 Figure withheld toavoid disclosing individual company confidential data; included with “Undistributed ” 


Uranium.—Uranium ore production, from 312 operations in 9 coun- 
ties, was 10 percent below that of 1959 in quantity and 25 percent 
less | in value. The grade of the ore declined from 0.36 percent U,0, 
e 2 pounds per ton) in 1959 to 0.30 percent (6.0 pounds per ton). 

‘he major drop was in San Juan County although the county con- 
tinued to lead the State, followed by Emery and Grand Counties. 

Processing. plants at. Mexican Hat, Moab, and Salt Lake City 
operated throughout the year. Contracts for the purchase of urs- 
nium oxide concentrate by the Atomic Energy Commission (AEC) 
from Vitro Chemical Co. at Salt Lake City, which were to expire 
on March 31, 1982, and Texas-Zinc Minerals Corp.. which were to 
expire December : 31, 1966, were being reviewed to adjust pod 
rates to meet anticipated requirements of AEC through 1966. The 
uperadine plant at Green River was operated by Union Carbide 
Nuclear Co. Ore treated at the plant was shipped to a processing 
plant at Rito, Colo 

The AEC invited "ids for the purchase and removal of equipment 
from the Government-owned buying station and sampling plant at 
Moab The station, opened early in 1223. had been placed on 
standby November 1, 1256, when the Uranium Reduction Co. mill 
bean opemting and provided a market for ores in the area. The 
proposed Sa of the Government-owned processing plant at Monti- 
wLa to emon ef unnvunp pua protadiy in proes units also 
was anno The Dar, with a duly capacity of 350 tons of 
exudo ora closed December A cde WA hough not unsafe. the equip- 
put WAS vita Oed as MAU eae TVR. a CLASS ceation that woud pre 
cise Bulding by anyore noc possesslz a unnum oxide purchase 
QUPD, 

Vaixailormno— lU ario pes eertiiticg sien Seant quantities of vars- 
don exile were PARRA al polis in iccllwexern Colorado and 
ters weuwert New Mexo where che Virada was meoserel Tæ 
Varad nir Peoervered frei wea cms produced m Emery. GarSeid 
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Grand, San Juan, and Wayne Counties was credited to Utah. The 
quantity recovered in 1960 was 14 percent less than that of 1959, 

Zinc.—Zinc output slightly exceeded that of 1959, and the value 
increased 13 percent ($1.1 million) because of the advance in the 
annual weighted average price from 11.5 cents per pound in 1959 to 
12.9 cents in 1960. The leading zinc producers—U.S. and Lark, 
United Park City, and May lower: Galeno togetler supplied 88 
percent of the zinc output. 


MINERAL FUELS 


Asphalt and Related Bitumens.—Gilsonite (uintahite) production 
from six mines in Uintah and Duchesne Counties increased 1 percent 
in quantity and 7 percent in value over that of 1959. American Gil- 
sonite Co., operating the Bonanza mines in Uintah County, continued 
to develop and improve hydraulic mining methods, 

Carbon Dioxide.—Carbon dioxide production came from the Navajo 
and Coconino formations in the Farnham Dome field in Carbon 
County. The gas, transported to Wellington by pipeline, was con- 
verted to dry ice and liquid carbon dioxide. 

Coal.— Bituminous coal production, from 45 underground mines in 
T counties, increased 9 percent above that of 1959. Nearly half (49 
p of the output was used in manufacturing coke for use in 
steel plants in Utah and California. Two counties, Carbon and 
Emery, accounted for 98 percent of the coal produced. Carbon 
County led with 75 percent. Independent Coal & Coke Co. com- 
pleted its 1-mile tunnel connecting the Kenilworth and Castle Gate 
mines. Columbia-Geneva Steel completed & coal-drying plant, the 
first of its kind west of the Mississippi River, at its cleaning plant 
at Wellington. 


TABLE 10.—Coal production, by counties 


(Excludes mines producing less than 1,000 short tons) 


1959 1960 
County 
Average Average 
Short tons value Short tons value 

per ton! per ton ! 
(Carbo... 4 2621  ) As 3, 446. 396 .20 | 3,697. 694 $6. 50 
MOLY A A O EE MESE UE 8.8 5.76 | 1,136,736 5. 96 
E o coe uL A A AAA d ausis euet 1,035 5.50 
A E E A E eM CR NEN UE 42, 393 4.91 2 49, 786 25.04 

TRANG A se eat cette the eee id cn e d 1, 300 4.91 (2) (1) 

SO oran roo ue t uL P LL eet 47.2*0 6. 00 49. 310 5.91 
MM EVITER NR Men AMOR MN NE 18, 409 4. 44 20. 082 4. 42 
disi PM oa 4, 544, 557 6.16 | 4,954, 693 6. 35 


3 Value received or charged for coa! f.o. b. mine. including selling cost. (Includes a value for coal not sold 
but used by producers, such as mine fuel and coal coked as estimated by producer at average prices that 
migbt have been received if such coal had been sold commercially). 

PE POR of Kane County combined with Iron County to avoid disclosing individual company con- 
ent ta. 


Natural Gas.—The quantity of marketed natural gas from fields in 
six counties and residual gas from natural gas plants in three counties 
was 40 percent above that of 1959. A full year's operation of the El 


1032 MINERALS YEARBOOK, 1960 


Paso plant at Aneth, completed late in 1959, accounted for much of 
the increase. Oil-well gas processed at plants was 71 percent of the 
usable gas produced. Nine new gas fields were discovered, four each 
in Grand and Uintah Counties, and one in Carbon. Fourteen success- 
ful development wells (10 in Uintah County and 4 in Grand) also 
were completed. An additional outlet for natural gas from the West- 
water area in Grand County was provided when the 6-inch, 9-million- 
cubic-foot-per-day pipeline was completed by Grand Valley Trans- 
mission Co. in November. The line connected with those of the Paciñe 
Northwest Pipeline system of El Paso Natural Gas Co. 

Natural Gas Liquids.—Natural gasoline, butane, and propane were 
recovered from plants in the Clay Basin field in Daggett County, the 
Red Wash field in Uintah County, and the Aneth field in San Juan 
County. The quantity recovered was nearly twice that of 1959, and 
the increase was entirely from the 100-million-cubic-foot-per-day El 
Paso Natural Gas Co. plant in the Aneth field. Natural gasoline, 
representing 20 percent of the natural gas liquids recovered, was 
largely from plants in the Clay Basin and Red Wash fields. The 
liquids recovered at the Aneth plant were separated at the El Paso 
Natural Gas Co. Wingate fractionation plant at Wingate, N. Mex. 
Standard Oil Co. of California began construction of a 40-million- 
cubic-foot-per-day gasoline plant at Red Wash field in Uintah County. 

Petroleum.—Petroleum production, from 796 wells in 5 counties, 
fell 6 percent below the 1959 figure. Gains were recorded in Grand 
and Uintah Counties; a substantial decline was noted in San Juan 
County. Much of the drop was in the Greater Aneth area, partic- 
ularly the Aneth, White Mesa, and Ratherford fields. Other fields in 
the area, Cahone Mesa, Ismay, and McElmo Creek, accounted for 
substantial gains. The designation of the Northwest Lisbon field as 
the “discovery of the year” in 1959 was fully justified. The produc- 
ing area was extended to the southeast and to the north. The field, 
discovered late in 1959, was the first in the Paradox basin to yield 
petroleum from Devonian formations. 

Drilling declined, with completion of 96 exploratory and 147 devel- 
opment wells compared with 101 exploratory and 217 development 
wells in 1959. The decline in development dulin was largely the 
result of the official establishment of 80-acre spacing in the Aneth 
area. Drilling in the fields had been on 80-acre spacing and few addi- 
tional wells were required. Other development drilling was in Uintah 
County, particularly in the Red Wash-Walker Hollow area. Ex- 
ploratory drilling in San Juan, Uintah, Grand, and Duchesne Coun- 
ties represented 83 percent of all exploratory drilling in the State. 
Six discoveries were made, five in San Juan County and one in 
Duchesne County. The success ratio for exploratory drilling was 16 
percent, that for development drilling was 85 percent, and that for 
all drilling was 58 percent. 

Four refineries in the Salt Lake City area operated the entire year. 
Throughput was 31.2 million barrels of rude oil, an increase of 3 
percent over that of 1959, 
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TABLE 11.—Crude petroleum production, by counties? 


(Thousand barrels) 


County 1960 2 Principal fields in 1960 in order of production 
Duchesne................-.- 19 | Duckesne, Starr Flat. 
Grand...................... 14 | Biz Flat, Seiber Nose. 

Ban Jusn................... 31,934 | McElmo Creek, Aneth, Ratherford, White Mesa. 
Wintal oc essa 5, 630 hed Wash, Ashley Valley, Roosevelt, Brennan 
ottom. 
Washington................ 2 | Virgin, 
¿y ARA 37, 599 


1 Based on Utah Oil & Gas Conservation Commission county data, adjusted to Bureau of Mines total. 
3 Preliminary figures. 


TABLE 12.—Wildcat- and development-well completions in 1960, by counties 


—— | nes | —— ÁÓ— a | HÀ | SD 


Wildcat: 


Hor Elder AAA EA Nees! 1 800 
Carbon NA AI OS EE AA 1 4, 500 
Puchesn AI IA A MO E SP 8 9 58, 800 
A EA E IAE AE IS 4 4 18, 000 
Garfield. A A A AAA 2 2 8, 500 
DN eee ne a cd e m an ea a AAA 4 12 16 80, 900 
Tnab A Mahe halon pee a halle ed eer dtd 1 1 7, 500 
Ean c eee wi eium dre cca 2 2 17, 700 
Sán Jua... i lee o e c co cunc rcd fumes E AAA 27 32 196, 000 
SAN DCO so so See c cun d rud cc ncc tre E esee case 1 1 4, 600 
IP 1300299] A EAE IS es NECNON CIA 2 2 4, 160 
MP EIA A IN MA EIN 4 14 18 113, 900 
SEs ig 5 AAN A A AA 1 1 3, 000 
A ee ot OS O NN A IAS 5 5 21, 900 
WH 05 aan ace ola a le la as 1 1 600 

jc PEDE 6 9 81 06 540, 800 

Development: 

pandese-a c d e en cu M ee e dia EAT 4 35, 600 
519908 A NA CA i ee 86 |... 116 582, 800 
Uintah AAA A ANA 25 10 2 222, 900 
E A II AE AA 1 700 

o AM A oes 111 14 122 842, 000 

Total all drilling.....-.......... 222222 2 ee. 117 23 1103 1, 382, 800 


2 Includes development service-well completion. 
Source: Oil and Gas Journal. 


NONMETALS 


Barite.—One firm continued to be the only local outlet for barite. 
Ore mined by Heinecke Bros. (Beaver County), D. J. Garrick (Juab 
County), and Lyle Tiller (Tooele County) was shipped to a Salt Lake 
City grinding plant operated by Custom Milling Co. All the ground 
barite was sold to the oil-well drilling industry. 

Cement.—Production and shipments of portland and masonry ce- 
ments decreased 6 and 8 percent, respectively, compared with 1959. 
The decline was attributed, at least in part, to a reduced volume of 
building and highway construction. Ideal Cement Co., with a 2-kiln 
plant at Devil’s Slide, Morgan County, was the major producer. At 
its plant, the company completed a $2 million project which consisted 


615629—61——_66 
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pruosrily of nine new 38- by 140-foot-high silos and four bins having 
a ttal storage capacity of 209.400 barrels? 

Portland Cement Co, of Utah operated its Salt Lake City cement 
plant throughout 1960 and continued its $2.5 million construction 
program designed to double plant capacity. This project was to be 
completed early in 1961. 

Clays,—Decnuse of a general decline in the demand for building 
brick and other heavy cla y products, output of fire and miscellaneous 
elay or shale dropped 23 percent in 1960. Also, production of 
hentonite decreased slightly but the output of halloysite (kaolin-type 
elay) inerenved; mine shipments of füller's earth remained about 
the sime, "Tho Filtrol Corp. Dragon halloysite mine in Juab ace 
was the major producer of clay in 1960. Brick and other clay-prod- 
veta plants were operated by Interstate Brick Co., Utah Fire Clay 
Co, Unite Brick Co., and Harrisville Brick Co., which processed 
hourly nil the fire clay and miscellaneous clay. Western Clay £ 
Metals Co, Sevier County; American Mud & Chemical Corp., Gar- 
lield County; and Maceo Corp., Morgan County, mined all the fuller's 
eutrth and bentonite, 

Fluorspar.— "l'ho. resumption of mining operations at the Fluorine 
Queen. (Chesley £ Black) and Bell Hill mines (Larsen Industries. 
Lue, plus the continued operation of the Lost Sheep mine by Willden 
Reo, boosted tluorspar sales in 1260 to 1,900 tons, valued at $51,000. 
Mine production was 2366 tons, from which 2,228 tons of upgraded 
eeneenteate was produced, Shipments were to steel and cement 
uam laca non, 

Rem Stonea, ‘The value of gem and ornamental stones collected was 
estimated at SY OVA a de pervent drop from 1959. Data obtained 
Ov dir uluals sseiettes and dealers indicated a substantial dec: ize 
mn the valid nere ded weed ooliscrad in Garteld County and geoades 
wend on dash Cous, The following areas within selected om> 
Ces Ware coe entes of actvotvy im 109): Box Eider Lucin?) : Garte i 
(wa ante and Ce CU: Juno «Levan acd Jerchor: Mlan 
(uas NR, Dua and Miine: Tara Cedar Moria i. 
Way and Vue e Servi pace Wayce s Harssvive ard Tona i 
Pace Moro es Nim. 

Biar e corer of seule aran mired br Rexswal Gros 
ANN ee te aina Cw see es e LO Ses Ce da or 

O TO orere Wi gach 


^ * 

LI AS ` 

nat ~ te Ne 
AS AN O ARS ui 2 TIE OD e ERR. 
Sans EIA ger or tae 0uccuf of OE ome 100 dc dp 


- ~- ~ 


ME laana SE Oa NI ame DO Xo VY TUS E El R 17 064 OTTS 


A ~ s-r - 
ECM aq a a A e ed cos). ics weer oe cUm Mmi 


ma ana a O7. 1g po LMM? osm 13 
Nara ra Dus caf ar ss amio it recor i ca 
ss Nes lg s e s MU A XC rpm SNO X imme rz 
Stok DN Ie sub lore eeu Nia CX UOR! NN Si Lorre 
QU. lav Lo on9 X Neve VO AX otium UA tevaet re 
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Colorado, Idaho, Montana, Nevada, Oregon, Washington, Wyoming, 
and Canada. 

Utah Marblehead Lime Co. produced dead-burned dolomite at its 
Delle operation. The Utah Lime and Stone Co. began operating its 
new lime plant at Dolomite during 1960. The new plant had five 
Ellernan kilns, a hydrator, and a pulverizing and milling unit. 

Perlite.—Production of crude and expanded perlite and the industry 
structure were the same as in 1959. Acme Lite-Wate Products, Inc., 
mined crude material in Beaver County and expanded it at a plant 
in cu ar City. Bestwall Gypsum Co. continued to expand perlite 
at Sigurd. 

Phosphate Rock.—In April, San Francisco Chemical Co. began con- 
structing a phosphate plant near Vernal. Unit No. 1 of the concen- 
trating plant was scheduled for operation early in 1961. The facility 
was planned for a 250-ton-per-hour (6,000-ton-per-day) crushing 
plant, and grinding, desliming, flotation, filtration, and drying equip- 
ment with a concentrate capacity of 200,000 tons per year. From the 
Vernal plant, the concentrate will be shipped to Garfield where 
Western Phosphates, Inc., will convert it to phosphoric acid, triple 
superphosphate, and ammonium phosphate. 

an Francisco Chemical Co. also operated the Bradley phosphate 
rock mine in Rich County. Output from the Bradley mine was 
shipped to Sage, Wyo., for milling, and the upgraded product was 
shipped to Western Phosphates at Garfield for manufacturing ele- 
mental phosporus. Because of a copper strike in 1959, which re- 
sulted in a low output of byproduct sulfuric acid at the Garfield 
copper smelter, Western Phosphates did not secure enough sulfuric 
acid to operate at capacity. With settlement of the strike early in 
1960, an adequate supply of acid again became available and the 
Bradley mine and Western Phosphates resumed full-scale production. 

Potash.—An 8-percent increase was recorded in the production of 
manure salts and muriate of potash from the Wendover facilities of 
Bonneville, Ltd. In its annual report covering the year ending June 
30, 1960, the company stated that because of reduced precipitation in 
the area, Great Salt Lake had receded to its lowest level in recorded 
history and much less brine than usual was collected in the Bonne- 
ville ditches. The installation of large booster pumps to recover brine 
from outlying areas was begun. In addition, a long-range brine- 
supply research program was established in cooperation with the Uni- 
versity of Utah. The company also reported that five draglines were 
used to dig and clean ditches, instead of the usualtwo. This activity, 
the report stated, was considered imperative to maintain production 
in the event of another dry season. 

The extensive potash reserves in the Cane Creek area near Moab 
received national attention during 1960 through the signing of an 
agreement between Delhi-Taylor Oil Corp. and Texas Gulf Sulphur 

; covering the development of the deposits. By the end of the year, 
Texas Gulf’s Board of Directors approved a $25 million project which 
included a 2,700- to 2,800-foot mine shaft and refinery. Also under 


3 Intermountain Industry & Engineering, Utah Lime Opens New Plant: Vol. 62, No. 6, 
June 1960, p. 82. 
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way were negotiations for construction of an 18-mile road from Moab 
to the plant site and 36 miles of connecting rail line. 

Pumice.—Greater production of pumice (scoria) by Christensen 
Construction Co. and Central Utah Block Co. in Millard Countv, and 
the addition of Melvin Bradshaw in Beaver County and Ralph Mem- 
mott in Millard County to the list of producers boosted output to 
60,000 tons, a 54 percent gain over 1959. All the scoria mined was 
used in manufacturing bullding block and other structural products 

Pyrites.—With the settlement of a labor strike at the Garfield copper 
smelter early in 1960, adequate quantities of byproduct sulfur diox:de 
was became available to the Garfield Chemical and Manufacturing 
Corp. sulfuric acid plant. As a consequence, the pyrites shipinents 
to Garfield by United States Smelting Refining and Mining Co. were 
51 percent below 1959 shipments. United States Smelting recovered 
pyrites as a byproduct at the company's Midvale lead-zinc concen- 
trator. 

Salt.—Increased harvests from the four major salt operations re- 
sulted in an 11-percent gain in sales of salt. Morton Salt Co. was 
the leading producer, followed by Utah Salt Co., Leslie Salt Co. 
and Solar Salt Co. The latter three firms maintained facilities in 
Tooele County, and Morton operated in Salt Lake County. Roval 
Crystal Salt Co. (Sanpete County) and Poulson Bros. Sait Co. 
(Sevier County), with mines near Redmond, were the only rock-salt 
operators, Lake Crystal Salt Co. reported a reduction in output from 
its Box Elder County solar-evaporation facility. Utah Salt Co. and 
Van Waters and Rogers, Inc., formed Wendover Specialties, Inc. 
to produce and distribute salt products. A plant to make salt blocks 
foranimal feed was built and placed in operation. 

Sand and Gravel.—Cutbacks in highway construction in Iron, Juab. 
Weber, Sevier, Salt Lake, and other counties were largely responsible 
for the 25-pervent deciine in the quantity of sand and gravel used 
in 1960, There were 62 commercial and 40 Government-and-contrac- 
tor operations actively engaged in mining sand and gravel, an increase 
of 3 operations over 1923. Salt Lake County continued to be the 
largest producer with production of 2.2 million tons of aggregate 
bv 13 commercial and 2 highway-contractor operators. A report‘ 
showed that from July 1, 1956, to December 31. 1960, Utah completed 
40.1 miles of road to full and acceptable interstate standards and 
improved 23.2 miles to sandards adequate for present tratie, for a 
total of 69.3 miles open to trafic. On the basis of this mileage, the 
State ranked 3sth im the United States However, in terms of work 
m progress on the Interstate System. Utah ranked 31st, with 183.5 
miles n construction, engineering. or right-of-way status Utah had 
competed to full or acceptabie intersate standards only 4 percent 
of the rt miles of highway allocated to the State. 

Stoene.— The cessation of Sone quarrying in 1960 in Box Elder 
County (valued at 2 minion m 1239) was only partially offset by 
Uns M the output of Sone produced in Cache, Tooele. and Utah 
Countea The net rsuit was a 1.5-miilion-ton or 49-percent reduction 
In the tonnage of all types of Sone quarried. The completion of con- 


eRe mae of Ped Rosse Qrerten, Report en the Federai-4id Highway Program, Dec. 
Sl. 19s Press me ROR OI Fer TL 191. 
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TABLE 13.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


Class of operation and use 


— 


Commercial operations: 
Construction sand: 


NA eee asaue En $791 
A A E EE NA 252 
Os oe A AO 7 
OMG? A lcee ea ee ES ld seat dM 21 
Industrial sand: 
MOLE ceeeuceueseeeeeste 39 
A A A veces 3 
AI A ~~ ) E A al AAA A 
Total doc a 1, 113 
Construction gravel: 
Building os oaasce A aui ua a 081 
PAI 12922. oc DAVE MARRE RR CHA eM E d 1, 919 
Railroad baliast............-.....-.........-.-- 6 
A II E A A 25 
Other seco oust Ran E AA 79 
Miscellaneous gravel......................--.-lll.. 13 
Total MS SE REecDESOGS ERO 3, 023 
Total sand and gravel.......................- 4, 136 
Government-and-contractor operations: 
Sand: 
Balding A IN eases 167 
AE A reuse encesenbow ess 43 
Pill A E A . Mis. Y AREAS PRA 
Total sd. cascada 210 
o e 
Gravel: 
Bull INE coo ae eee 684 
Pave est coos A eee Eu EE 1, 162 
Total graval. AAA ds nra acer 1, 836 
Total sand and gravel........................ 2, 046 


AM operations: 
Sand 


¡Figure withheld to avoid disclosing Individual company confidential data; included with “Other.” 


struction work on the Southern Pacific Co. Great Salt Lake railroad 
causeway resulted in the closing of Box Elder County quarries which 
were the source of $2 million worth of crushed limestone and sand- 
stone produced in 1959. More road construction in Cache County, 
and increased use of limestone as a flux and for lime manufacture 
in Tooele and Utah Counties were responsible for increased stone 
production in these counties. Resumption of full-scale production 
at the major copper operations stimulated the demand for additional 
quantities of limestone. 

Sulfuric Acid.—The Garfield sulfuric acid plant of Garfield Chemi- 
cal and Manufacturing Corp. operated throughout the year, and out- 
put increased considerably over the 1959 total. This plant, jointly 
owned by Kennecott Copper Corp. and Asarco, ranked second in the 
Nation in the production of byproduct sulfuric acid. In 1960, the 
plant was equipped with a new scrubber system designed to recover 
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sulfur dioxide previously lost. According to Kennecott's annual 

report, the new equipment will increase acid production by 50 tons 

er day. Acid plants also were operated by Texas-Zinc Minerals 
rp. at Mexican Hat and by U.S. Steel at Provo. 


TABLE 14.—Stone production in 1960, by counties 


County Short tons Value County 
E AI 113, 899 $227, 345 || Summit.................. 
A ccc. secs ees 7, 800 13. 442 || Toocle...................- 
A au illie E A 34, 500 31,050 || Uintah................... 
POW noun cad cece eia (! ( Utah AAA AN 
JUJD. A (1 (1 Wasatch........-.......- 
MOFgÜB. La eomm ahh mu (i (! Washington 
Salt Lake................. (! ( Other counties. 
San Juan................. 11. 414 11, 414 
Sevier.....--...---sse-0-- 2, 300 Total... monu 


! Figure withheld to avoid disclosing individual company confidential data; included with “Other 
oeounties."' 


TABLE 15.—Stone sold or used by producers, by kinds 


Short tons 


Dimension stone: !. 2.222. ee ete cee wee 


Crushed and broken stone: 
BAPTA. AI VES A AE 
A UI AA EE EM E qm dde meh Sud 
Concrete and roadstone. ......... lll ec eee 
CeitichHl. ook ooo sh ance date era ra EE a Era 


1 Includes rough construction, dressed, and «awed stones, 

2 Includes stone used in coal dust, cement, lime, trestle fill, landscaping, roofing granules, feed supplie- 
ment, and soll conditioner, 

* Includes stone used in railroad ballast, asphalt filler, coal dust, poultry grit, cement, lime, landscaping, 
and roofing granules, 


THE MINERAL INDUSTRY OF UTAH 1039 


Talc.—The Ogden mill of Tri-State Minerals Co. nearly doubled its 
shipments of ground talc. Crude talc mined in California and Mon- 
tana was shipped to Ogden for grinding. The finished product was 
consumed by ceramic, insecticide, paint, and toilet-preparations 
manufacturers. 

Vermiculite.—Mines in Montana continued to supply crude vermicu- 
lite to the Salt Lake City exfoliating plant of Verm culte inier 
mountain, Inc. Sales of the finished product remained about the 
same as in 1959. Most of the material sold was used as insulation. 


REVIEW BY COUNTIES 


Beaver.—Uranium ore shipped from the Desert View, Mystery 
Sniffer, and Mercury Sec. 14 mines to plants in Salt Lake City and 
Lakeview, Oreg., for processing represented 46 percent of the total 
value of mineral production in the county. Output of gold, silver, 
copper, lead, and zinc from three active mines and cleanup material at 
one mill accounted for one-third of the total value, and nonmetals— 
primarily pumice, perlite, and sand and gravel—comprised the 
remainder. 

Box Elder.—Cessation of stone quarrying by Morrison-Knudsen Co., 
Inc., substantially lowered the total value of mineral production. 
Completion of the railroad causeway across Great Salt Lake in 1959 
eliminated the demand for fill material, and stone production dropped 
to zero. Heinecke Bros. recovered a small quantity of barite from the 
Silver Horn mine near Milford. The ore was shipped to Salt Lake 
City for grinding. 

Carbon.— Bituminous coal from 25 mines represented 93 percent of 
the total value of mineral production in the county. Six companies 
produced more than 100,000 tons each and accounted for 90 percent of 
all coal produced. They were Columbia-Geneva Steel at the Colum- 
bia and Geneva mines; Kaiser Steel Corp. at the Sunnyside Nos. 1, 2, 
and 3, and the “B” Canyon mines; Independent Coal & Coke Co. at 
the Castle Gate Nos. 2 and 4, Clear Creek No. 3, Kenilworth, and 
O’Connor No. 1 mines; Carbon Fuel Co. at the Carbon Fuel mine ; Lion 
Coal Corp. at the Wattis mine; and Knight Ideal Coal Co. at the 
Knight Ideal Nos. 2 and 3 mines. Completion of the 1-mile tunnel 
from the Kenilworth mine to the Castle Gate mine by Independent 
Coal & Coke Co. substantially reduced production costs. All surface 
operations at the Kenilworth mine were closed. 

Columbia-Geneva Steel completed a coal-drying plant as a comple- 
ment to the coal-cleaning plant at Wellington completed in 1959. ‘The 
coal fed to the dryer is maintained in a fluidized condition by upward- 
moving hot gases under pressure. The drying is accomplished as the 
coal floats in the stream of hot pressurized air over a refractory brick 
constriction plate. The dryer was the first of its kind to be built west 
of the Mississippi River. 

Pacific States Steel Corp. of Niles, Calif., announced its intention 
to exercise an option to purchase, from the Heiner Coal Co., a reserve 
of 35 million tons of coking coal in three separate seams on 5,720 acres 
in Carbon County. The property consisted of 640 acres of leased 
State land, 4,920 acres of leased Federal land, and 160 acres of pri- 
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TABLE 17.— Value of mineral production in Utah, by counties 


County 1959 1960 ! Minerals produced in 1960 in order of value 

e AAA $121, 648 $156, 164 | Uranium ore, zinc, pumice, copper, perlite, srd 
and gravel, lead, silver, gold, rem stones, burvie. 

Box Elder.............. 2, 352, 060 607, 470 | Sand and gravel, salt, gem stones. 

Cache... .............. 429, 300 512,545 | Sand and gravel, stone. 

CArDON ¿decente 23, 698, 854 25, 903, 362 | Coal, natural gas, sand and gravel, carbon dioxtce, 
gem stones. 

Dagpett... A 505, 500 1, 129, 242 ae and gravel, natural gas, stone, natural so 
ine. 

Diarias ais 268, 900 293,000 | Sand and gravel. 

Duchesne..............- 3 480, 420 442, 881 | Gilsonite, petroleum, sand and gravel. 

Emery 41...............- 7, 113, 583 8, 784, 173 | Coal, uranium ore, sand and gravel, stone, naturi 
as, rem stones. 

Garfleld 1............... 183, 580 175, 650 van ore, gem stones, clays, coal, sand ad 
gravel. 

Orador 1, 236, 500 1, 176, 689 | Uranium ore, natural gas, petroleum, sand and 
fruvel, rem stones. 

A vis wende 20, 404, 143 24, 141, 028 | Iron ore, coal, stone, sand and rravel. 

Jua... eel IA 1, 645, 382 1, 545, 568 | Clays, uranium ore, lead, fluorspar, zinc, store, 
gem stones, barite, sand and gravel, silver, £o, 
copper. 

A AA 6, 583 8,082 | Coal, gem stones. 

Millatd......-.l c ue 1:3, 192 149, 779 | Pumice, sand and gravel, gem stones, rinc, cor rer, 
gold, lead, silver. 

Morgan................. 7, 522, 963 7,117,922 cements stone, sand and gravel, clays, lead, silver, 

nc. 

Pitit@ ocasisria is 172, 468 313, 144 | Uranium ore, zinc, silver, copper, gold, leed, gem 
stones. 

Rich seed soesoeeseacess 1, 100, 277 2, 235, 102 | Phosphate rock, sand and gravel. 

Salt Lake............... 127, 503,024 | 188,507,913 | Copper, molybdenum, gold, lead, rine, silver, 


salt, sand und gravel, cement, lime, stone, pyrives 
gem stones, uranium ore. 

San Juan 4,............. 2 139, 400, 805 | 121,937,967 | Petroleum, uranium ore, LP gases, natural pss 
natural gasoline, copper, sand and gravel, shot, 
si] ver, zinc, gold, lead. 


Sanpeto................. 169, 683 138, 482 | Sand arid gravel, salt, natural gas, clays. 
Sevier.................- 1, 366, 001 1, 333, 843 | Gypsum, coal, clays, sand and gravel, salt, stone, 
uranium ore, gem stones. 
8ummit....--.---0----- 3, 585, 336 4,756,976 | Zinc, lead, silver, sand and gravel, copper, coal, 
gold, clays, stone, gem stones. 
Too8l6.:.2-- o 22m ep ias 4, 045, 749 6,095, 561 | Lime, potassium salts, salt, stone, clays, sand ard 


gravel, zinc, lead, gem stones, silver, coprer, 
gold, barite. 


UIntilizie ccce ied c 3 23, 882, 371 26, 879, 151 | Petroleum, gilsonite, natural gas, natural gasoline, 
stone, sand and gravel. 

¡AA eiie 1, 530, 751 1,928, 307 | Stone, sand and gravel, lime, clays, gold, silver, 
copper, gem stones, lead, zinc. 

Wasatch................ 1, 887, 102 2, 439, 739 | Lead, zine, silver, gold, copper, stone, sand and 
gravel. 

Washington............- 62, 846 92, 854 | Copper, stone, sand and gravel, petroleum, rem 
stones, zinc, lead, silver. 

Wayne......---.-- 2... ee 28, 924 35.593 | Gem stones, uranium ore, copper, lead, sil ver. 

Weber ................. 569, 162 586,008 | Sand and gravel, clays. 

Undistributed &........ 3, 067, 748 3, 329, 978 


Total Eicus lu. 1 373, 515,000 | 431, 396, 000 


1 Value of petroleum is preliminary. 

2 Revised fizure. 3 Excludes vanadium. 4 Includes vanadium and some sand and gravel and rem 
ps $ Total adjusted to eliminate duplicating value of raw materials used in manofacturing cement 
and lime. 


vately owned surface land. The corporation needed coking coal for 
lts integrated steel plant being built at Niles, Calif. The privately 
owned surface lands acquired will be available for mine improvement, 
tipple, storage, trackage, and coke ovens if the corporation decides to 
conduct such operations in Utah. 

Minerals Development Co., a subsidiary of Heiner Coal Co., ac- 
uired control of 2,400 acres of leased coal lands, one-half from Book 
liffs Coal Co. and one-half from Malcom McKinnon. 

Natural gas from that portion of the Clear Creek field lying in 

Carbon County was marketed through pipelines. Carbon dioxide 
from the Farnham Dome field was transported by pipeline to a process- 
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ing plant at Wellington for conversion into dry ice and liquid carbon 
dioxide. A new gasfield, Stone Cabin, was discovered in August. 
The discovery well flowed 1.5 million cubic feet of gas a day from the 
Wasatch formation at depths of 3,949 to 3,967 and 4,260 to 4,274 feet. 

Daggett.—Natural gas from 10 wells in the Clay Basin field was 
processed at the Mountain Fuel Supply Co. gasoline plant; the natural 

asoline recovered was used as blending stock at refineries in Salt Lake 
City. Residual gas was marketed through company pipelines. 

Duchesne.—Petroleum production from four fields was 14 percent 
below that of 1959. The principal producing field was the Duchesne. 
The Rock Creek and Starr Flat fields had been abandoned at yearend. 
One new unnamed field was discovered in January. The discovery 
well pumped 19 barrels of 01] a day from an open hole in the Green 
River formation at a depth of 2,330 to 2,746 feet. Gilsonite was pro- 
duced by Standard Gilsonite Co. at the Parriette mine. 

Emery.—Emery County ranked second in the production of bitu- 
minous coal and uranium ore, the combined value representing 99 
percent of the value of mineral production in the county. Forty-one 

ercent of the output of bituminous coal was used at Utah steel plants 

or the manufacture of coke. Leading producers were Columbia- 
Geneva Steel at the Geneva mine in Carbon and Emery Counties, and 
United States Fuel Co. at the King mine, also in Carbon and Emery 
Counties. Minerals Development Co. acquired the Book Cliffs Coal 
Co. in November. The purchased property consisted of mine equip- 
ment, coal contracts, and 320 acres of coal lands adjoining those of 
U.S. Steel. 

Natural gas produced from three wells in the Flat Canyon field 
and a portion of the Clear Creek field was marketed through En 

Uranium ore, produced at 47 operations, was 39 percent above that 
of 1959. Major producers were Four Corners Oil & Minerals Co., 
Union Carbide Nuclear Co., Shattuck Denn Mining Corp., and Welch 
United Corp. The ore was shipped to processing plants in Utah and 
Colorado. Uranium ores in the Temple Mountain district contained 
a significant quantity of vanadiun which was recovered from those 
ores processed at mills in Colorado. 

Garfield. —Uranium ore, produced at 37 operations, accounted for 81 
percent of the total value of mineral production in the county. The 
major producer in terms of value was Harold C. Ekker, with 11 opera- 
tions in the Henry Mountains and Little Rockies districts. The ore 
was processed in Colorado where vanadium oxide contained in some 
of the ores also was recovered. Coal was produced by Twitchell- 
Munson Coal Co. at the Alvey mine. 

Mine production of bentonite dropped to 850 tons in 1960 because of 
reduced activity at the American Mud & Chemical Corp. mine and 
plant near Cannonville. The county continued to rank second in the 
collection of gem and ornamental stones even though the total value 
dropped from $33,000 in 1959 to $14,000 in 1960; in both years petri- 
fied wood and agate were the principal stones in terms of value. 

Grand.—Petroleum production from four fields was 56 percent above 
that of 1959. Major output was from the Big Flat field. Natural gas 
was produced at six wells in the Bar X field. Three new gasfields and 
a new producing horizon were discovered. The discovery well at the 
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Jim Creek field, completed in July, flowed 612,000 cubic feet of gas a 
day from the Morrison formation at a depth of 5,184 feet. At the 
Diamond Ridge field, discovered in February, the discovery well 
flowed 1 million cubic feet of gas a day from the Dakota sandstone at 
a depth of 7,254 to 7,284 feet. The Bryson Canyon field was dis- 
covered in October, and the discovery well flowed 6.1 million cubic 
feet of gas a day from the Dakota sandstone at a depth of 4,264 to 4,322 
feet and 7.2 million cubic feet of gas a day from the Morrison forma- 
tion at a depth of 4,403 to 4,476 feet. In the Stateline field, a weil 
completed in April flowed 1.3 million cubic feet of gas a day from the 
Dakota sandstone at a depth of 3,859 to 3,896 feet and 2.5 million cubic 
feet of gas a day from the Cedar Mountain formation at a depth of 
3,956 to 3,978 feet. 

Uranium ore from 45 operations represented 79 percent of the total 
value of all mineral production in the county. Major production was 
by Union Carbide Nuclear Co. in the Polar Mesa district; Thornburg 
Mining Co. in the Seven Mile Canyon district; and Climax Uranium 
Co. in the Yellow Cat, Cane Canyon, and Polar Mesa districts. 
Nearly all the output was processed at plants in Colorado where a 
significant quantity of vanadium contained in the ore was recovered. 
Uranium Reduction Co. operated its 1,500-ton-a-day processing plant 
at Moab throughout the year. Some crude ore came from mines in 
en county ; however, the greatest part was from mines in San Juan 

unty. 

Lon shipments of iron ore from seven mines west of Cedar City 
in Iron County constituted the entire output of iron ore from Utah in 
1960. The leading producer, Columbia Iron Mining Co., shipped ore 
from the Desert Mound and Iron Mountain mines. Utah Construc- 
tion & Mining Co. mined and shipped iron ore from the Blowout, Com- 
stock, and Duncan mines for CF&I. In addition, Utah Construction 
produced iron ore from its Excelsior (Iron Springs) mine. Utah 
Construction began construction of a $1.3 million iron ore treatment 
plant, the first in this area, to improve the quality of the ore and ex- 
tend the ore reserves. Iron ore was shipped from the Alberts Nos. 1. 
2, and 3 claims by Lambeth Bros., lessees for Helene E. Beatty. Iron 
ore shipments from Iron County increased 17 percent in quantity and 
20 percent in value. 

oa] production from three mines was 14 percent above that of 1959. 
Koal Kreek Coal Co. operated the Jones-Bulloch mine; Tucker Coal 
Co., the Tucker mine; and Webster Coal Co., the Webster mine. 

Juab.—Nonmetals again contributed 75 percent of the value of min- 
eral production. Halloysite from the Dragon mine of Filtrol Corp. 
headed the list of minerals. The ore produced from this property was 
shipped to the company's Salt Lake City plant for pc The 
region around Delta supplied all of the metallurgical-grade fluorspar 
produced in Utah, and the county ranked first 1n the value of gem 
and ornamental stones collected. D. J. Garrick mined the bulk of 
the State output of barite from a property near Trout Creek. 

Uranium ore from the Yellow Chief mine, operated by Topaz 
Uranium Co., was 27 percent greater than in 1959 and represented 
18 percent of the total value of mineral production in the county. The 
entire output was processed at Salt Lake City. 
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Lead, zinc, gold, silver, and copper were recovered from lead-zinc 
ore produced from three mines. In addition, significant quantities 
of these metals were recovered from material shipped from the Godiva 
dump by the Godiva Mining and Milling Co. 

Kane.—Most of the value of mineral production came from coal 
mined at the Smirl-Alton coal mine by W. J. Smirl. Recovery and 
sale of gem stones accounted for the remainder. 

Millard.—Except for small quantities of zinc, lead, copper, silver, 
and gold, the $150,000 value of minera] output was supplied by non- 
metals. In terms of value, pumice (scoria), from mines near Fill- 
more and Flowell by Christensen Construction Co., Central Utah 
Block Co., and Ralph Memmott, was the most important commodity. 
The construction of highways in the county stimulated an increase 
in the quarrying of sand and gravel. Obsidian, agate, and petrified 
wood gathered were valued at $4,800. 

Morgan.—Principally because of a decline in cement shipments from 
the Devil’s Slide plant of Ideal Cement Co., the value of mineral 
production decreased 5 percent from 1959. Declines in output were 
also recorded for limestone used in the manufacture of cement, clay 
used in the manufacture of brick and other heavy clay products, and 
sand and gravel used in highway construction. 

Small quantities of lead, zinc, and silver were recovered from ore 
pee at the Morgan Argentine mine by Continental Exploration 

O. 
Piute.—Uranium ore from four mines operated by Vanadium Corp. 
of America represented 94 percent of the total value of mineral pro- 
duction in the county. The entire output was processed at Salt Lake 
City. Small quantities of gold, silver, copper, lead, and zinc were 
recovered from gold-silver and zinc ore produced from the Bully Boy 
and Deer Trail mines, respectively. 

Rich.—Increased shipments of phosphate rock from the Bradley 
mine of San Francisco Chemical Co. doubled the value of mineral 
production in Rich County. Crude material from this property was 
transported to the company’s Sage, Wyo., mill for upgrading. More 
intensive highway construction for the Utah State Road Commis- 
sion resulted in increased output of sand and gravel. 

Salt Lake.—Mineral production from Salt Lake County represented 
44 percent of the total value of mineral output from the State. 
Copper production alone accounted for three-quarters ($139.4 mn 
of the $188.5 million value of mineral production in the county. 
large part of the gold and silver and all of the molybdenum were 
recovered as byproducts of the treatment of copper ore. Copper pro- 
duction increased 51 percent in quantity and 58 percent in value, 
compared with 1959, mainly because from mid-August 1959 until late 
February 1960, a labor strike had idled the Utah Copper mining, mill- 
ing, smelting, and refining complex, the county and State's leading 
copper producer. In 1960 the company completed a major addition 
to the powerplant at the Garfield smelter, began to modify the smelter 
operation, and began a spiral-haulage excavation in the company's 
open-pit mine. 

The U.S. and Lark mine, second-largest copper, gold, and silver 
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producer and the largest lead and zinc producer in Utah, operated 
throughout the year. Lead-zinc ore from the mine was treated in the 
company Midvale mill. Lead concentrate was shipped to the Inter- 
national Smelting and Refining Co. Tooele plant and the Asarco 
East Helena (Mont.) plant; zinc concentrate went to the Anaconda 
(Mont.) plant. In addition, gold-silver ore from the mine was shipped 
directly to the International Smelting Tooele plant. United States 
Smelting Refining and Mining Co. also shipped zinc slag from the 
Midvale smelter dump to the Tooele plant and treated custom ore 

urchased by the company and by International Smelting at the 
Midvale mill. In its Tooele plant, International Smelting treated 
zinc slag produced from the Murray smelter dump. Some lead-zine 
ore produced from the Wasatch Drainage Tunnel by Cardiff In- 
dustries, Inc., was treated in the Midvale mill and some was shipped 
directly to the Tooele smelter. 

Nonmetals continued to supply products necessary for construction 
and the production and eee of metals. The county was the 
major source of sand and gravel for residential and industrial con- 
struction. Cement produced by Portland Cement Co. of Utah was a 
significant factor in the construction activity of the mineral industry. 
A substantial quantity of limestone was quarried and used in man- 
ufacturing of cement and lime. The need for large amounts of lime 
stemmed fon the use of lime in the processing of copper ores. Great 
Salt Lake was the principal source of salt in Utah, and solar-evapora- 
tion facilities made Salt Lake County the leading producer. A small 
quantity of byproduct pyrite was shipped to Garfield for the manu- 
facture of sulfuric acid. 

Oil refineries in the Salt Lake City area operated the entire year. 
Throughput was 31.2 million barrels of crude oil, an increase of 3 
percent over that of 1959. A fire and explosion in the catalytic crack- 
ng unit of the Utah Oil Refining Co. 35,700-barrel-a-day refinerv at 
Salt Lake City caused damage to the unit estimated at $250,000. Two 
workmen were killed and two injured. The removal of a valve that 
released hot oil onto pipes carrying crude oil heated to 900 degrees 
started the fire and resulting explosion that took seven Salt Lake City 
fire companies 4 hours to extinguish. 

The 600-ton-a-day uranium processing plant of Vitro Chemical Co. 
at Salt Lake City operated the entire year. In October the operating 
rate was reduced to 500 tons of ore a day to establish a more econom- 
ical operating rate until March 31, 1969, when the contract for the 
purchase of uranium oxide concentrate by AEC was to expire. Nego- 
tiations with AEC continued for a purchase contract for 1962-66. 

San Juan.—San Juan County led in the production of petroleum, nat- 
ural gas, natural gas liquids, uranium ore, and vanadium. Production 
of petroleum from 618 wells in 17 fields was 9 percent below that of 
1959. The decline was almost entirely in the Aneth, Ratherford, and 
White Mesa fields in the Greater Aneth area. Notable gains were re- 
corded in the McElmo, Cahone Mesa, and Recapture Creek fields. The 
need for secondary recovery operations in the Aneth area had been 
studied for a considerable period. Primary methods will recover an 
estimated 16 to 18 percent of the original oil reserve; water flooding 
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and repressuring with gas over à period of 11 to 15 years would in- 
crease the recovery to about 30 percent at a cost of $12 to $14 million. 
One secondary-recovery unit in the McElmo Creek field was formed 
by Humble Oil and Refining Co. estimated to cost from $3 to $4 mil- 
lion. Other units were to be formed and plans were considered for 4 
units consisting of 500 wells and 50,000 producing acres. 

The No. 1 Northwest Lisbon well, completed on January 4, was 
aptly described by some as the “well of the year.” The discovery 
well flowed 587 barrels of oil a day at a depth of 8,251 to 8,348 feet 
from the McCracken (Devonian) formation, and the first in the 
State from Devonian. A second well, completed in June, flowed 272 
barrels of oil a day and 686,000 cubic feet of gas a day from Mississip- 
pian formations at a depth of 8,767 to 8,830 feet. This well established 
the i dci of Mississippian formation in the field and was fol- 
lowed by other completions, one of which flowed 1,288 barrels of oil 
and 2.8 million cubic feet of gas a day. Other discoveries included a 
well southwest of the Ismay Feld that pumped 14 barrels of oil a day, 
one in the Gothic Mesa area that flowed 98 barrels of oil a day from 
the Paradox formation, and a third to the west that pumped 14 barrels 
of oil aday from the Hermosa formation. At yearend a well at Anido 
Creek, 7 miles south of the White Mesa-Aneth area and 8 miles north- 
east of the Boundary Butte field in Arizona, was nearing completion. 
Details of the rate of recovery were not available, but a substantial 
flow was reported. 

Development drilling was done in and around the Greater Aneth 
area fields. In the White Mesa-Southern McElmo Creek area, 33 
successful wells were completed; to the north in the Aneth-McElmo 
Creek-Recapture Creek area, 26 were completed; and in the Ismay 
field, the most easterly in the Utah portion of the Paradox basin, 13 
were completes. These completions made the effective length of the 
field nearly 5 miles. 

Oil-well gas from the Greater Aneth area was processed at the El 
Paso Natural Gas Co. 100-million-cubic-foot-a-day gas plant at Aneth. 
Natural gas liquids were separated at the company Wingate fractiona- 
tion plant in New Mexico. Residual gas was marketed through pipe- 
lines to consumers in California. 

Uranium ore from 170 operations was 15 percent below that of 1959. 
The average grade of ore shipped declined from 0.37 percent U;O, 
(7.4 pounds per ton) to 0.31 percent (6.2 pounds per ton) in 1960. 
Major producers included The Hidden Splendor Mining Co., Standard 
Metals, Homestake Mining Co., Utex Exploration Co., Inc., Texas- 
Zinc Minerals Corp., and Hecla Mining Co. The ore was processed 
in mills at Mexican Hat, Moab, Salt Lake City, and in southwestern 
Colorado. Ores containing significant quantities of vanadium were 
processed at mills in southwestern Colorado where the vanadium was 
recovered. Texas-Zinc Minerals Corp. operated its 1,000-ton-a-day 
uranium ore processing plant at Mexican Hat and recovered concen- 
trate containing gold, silver, copper, lead, and zinc as a byproduct of 
some San Juan County uranium ores. 

Sanpete.—Clays, salt, and sand and gravel accounted for 86 percent 
of the total value of Sanpete County mineral production. Cox Bros.; 
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Hales Sand & Gravel; and De Mar W. Brimhall Construction, con- 
tractors for the State highway department; and construction crews 
of Ephrain City Corp. mined 181,500 tons of building and paving 
gravel. A salt deposit near Redmond was worked by Morton Salt Co. 
(ormen Royal Crystal Salt Co.). From a deposit near Sterling, 

ome Utah Mining Co. recovered clay for use as a soil conditioner 
and for poultry feed. 

Dry natural gas produced at Joe’s Valley field by Three States 
Natural Gas Co. was 59 percent below that of 1959. The gas was 
marketed through pipelines. , , 

Sevier.—Seventy-eight percent of the value of mineral output in 
Sevier County resulted from the production and sale of nonmetals. 
The extraction and calcining of gypsum near Sigurd accounted for 
most of the value. United States pala Co. and Bestwall Gypsum 
Co., the mine producers, operated wallboard plants in conjunction 
with their mines. Fuller's earth and bentonite were mined and 
processed by Western Clay & Metals Co. Poulson Bros. Salt. Co. 
produced rock salt. Coal production from the Southern Utah Fuel 
Co. No. 1 mine was 4 percent more than that of 1959. Uranium ore 
from the Helms mine was shipped to plants at Salt Lake City and 
Moab for processing. 

Summit.—The value of gold, silver, copper, lead, and zinc output 
represented $4.2 million (88 percent) of the $4.8 million combined 
value of all minerals produced: in the county. The United Park City 
mines operated by United Park City Mines Co. and block leasers was 
the leading producer. To reduce the cost of aden the company 
eliminated overtime pay by switching its employees from a 48-hour 
week to a 40-hour week and issued small block leases in fringe areas 
that could not be economically worked by the company’s using nor- 
mal operating procedures. United Park City and Keystone Min- 
ing Co. conducted a joint exploration and development program at 
the Keystone mine, and lead-zinc ore recovered as a result of this 
work was treated at the United States Smelting Midvale mill. Mc- 
Farland & Hullinger, lessees, shipped fluxing material from the Dal 
mine dump, owned by United Park City Mines Co., to the Uta 
Copper Garfield copper smelter. 

al production, all from the Chappel Coal Co., was 9 percent 
above that of 1959. 

Tooele.—The mineral industry of Tooele County continued to set 
records in 1960. Production of nonmetal mineral products accounted 
for 99 percent of the $6.1 million value of mineral output. The county 
ranked first in shipments of lime, second in salt production, third in 
quarrying of clays, and was the only source of potash in the State. 
Limekilns were in use at The Utah Lime and Stone Co. and Utah 
Marblehead Lime Co. operations, The latter plant produced the only 
dead-burned dolomite in the Rocky Mountain region. Salt for in- 
dustrial and human consumption was harvested at solar-evaporation 
facilities of Leslie Salt Co. and Solar Salt Co. Utah Salt Co. re 
covered byproduct solar-evaporation salt from the brine ponds of the 
Bonneville, Ltd., potash operation. Large quantities of limestone and 
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dolomite were mined for use in manufacturing lime, and United 
States Smelting Refining and Mining Co. recovered oolitic limesand 
at Stansbury Island. 

International Smelting and Refining Co. reclaimed cold slag from 
the Tooele lead smelter dump and treated it in its zinc-fuming plant 
primarily to recover zinc; however, some silver, copper, and lead also 
were recovered. International Smelting treated State and out-of- 
State custom ores, concentrates, and materials in its lead smelter and 
zinc-fuming plant at Tooele. McFarland & Hullinger conducted de- 
velopment work at the Ophir Unit mine, owned by United States 
Smelting Refining and Mining Co., and shipped lead-zinc ore pro- 
duced to the United States Sel Midvale mill for treatment. 
Shipments of small lots of gold, lead, and lead-zinc ores, each less 
than 100 tons, were made from seven other mines. 

Uintah.—Petroleum production from 172 wells in 5 fields was 16 
percent above that of 1959. Notable increases were recorded at the 
Ashley Valley and Red Wash fields. Five new gasfields were dis- 
covered. The discovery well at the White River field, completed in 
November, flowed 1.25 million cubic feet of gas a day from the Wa- 
satch formation at a depth of 6,422 to 6,432 feet. The Coyote Wash 
field was discovered in January. 'The discovery well flowed 325,000 
cubic feet of gas a day from the Wasatch formation at a depth of 
4,888 to 5,004 feet. A well, 5.5 miles southwest of the discovery well 
in the Uintah Unit, discovered in 1959, was completed in May and 
flowed 2.2 million cubic feet of gas a day from the Wasatch forma- 
tion at a depth of 5,061 to 5,606 feet. The Rock House field, 5.5 miles 
south of the Southman Canyon field, was discovered in October. The 
discovery well flowed 12.5 million cubic feet of gas a day from the 
Wasatch formation at a a of 4,144 to 5,008 feet, and 900,000 cubic 
feet of gas a day from the Mesaverde at a depth of 5,362 to 5,382 feet. 
The Fence Canyon field, 10 miles northwest of the Westwater field in 
Grand County, was discovered in April. Initial flow of the discovery 
well was 5.2 million cubic feet of gas a day from the Dakota sandstone 
at a depth of 8,544 to 8,580 feet. 

Development drilling was confined largely to the Red Wash-Walker 
Hollow area where 25 oil wells and 1 gas well were completed. In the 
Chapita Wells field, six gas wells were drilled. Two gas wells were 
drilled in the Ute Trail field and one in the Ashley Valley field. 

California Oil Co. operated its natural-gas plant in the Red Wash 
field and recovered natural gasoline that was used as a blending stock 
at refineries in the Salt Lake City area. Residual gas was marketed 
through pipelines Standard Oil Co. of California began the con- 
struction of a 40-million-cubic-foot-a-day natural-gas plant in the Red 
Wash field. The natural gas liquids recovered were to be used at the 
Standard Oil Co. refinery at Salt Lake City and the residual gas 
were to be sold to pipeline companies for distribution to consumers. 

Gilsonite mined at the Bonanza mine by American Gilsonite Co. 
and at the Little Bonanza, Little Emma, and Warner-Quinlan mines 
by G. S. Ziegler & Co. and contractors was slightly above that of 1959. 
American Gilsonite Co., the major producer, further improved its 
mining method using high-pressure hydraulic nozzles suspended 
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through vertical drill holes from the surface to a drift at the bottom 
of the 1,600-foot shaft. Water, delivered at a pressure of 2,50) 
poe per square inch to the nozzles suspended through the drill 
roles, removes the gilsonite as the nozzles are slowly rotated. The 
broken gilsonite falls to the floor of the drift where it is transported 
to the shaft by a stream of low-pressure water; after crushing 1t 15 
pumped to the surface. The method eliminates the necessity of men 
working along the underground faces and requires no timber. The 
crushed and sized gilsonite was pumped to the surface and trans- 
ported through a 72-mile pipeline to the refinery near Fruita, Colo. 
where it was processed to recover gasoline, diesel fuel, and metallur- 
gical coke. 

Utah.—Clay mining operations were reduced from seven to six in 
1960; clay output declined 51 percent. Clay mines operating at a 
substantially lower rate of production were the North and Northeast 
pits of Loyd R. Stubbs, Fawn mine of Western Fire Clay Co., Powell 
mine of Interstate Brick Co., No. 24 pit of United Brick Co., and the 
Clinton property of Utah Fire Clay Co. The Keigley quarry of U.S. 
Steel and the Lakeside pit of Lakeside Lime & Stone Co. produced 
48 percent more limestone. Stone from the Keigley mine was used 
almost entirely as a flux at the U.S. Steel iron smelter, and the Lake- 
side stone was calcined to produce quicklime and hydrated lime. 

The entire output of gold, silver, copper, lead, and zinc came from 
gold-silver ore produced at two operations. G. Wm. Wortley, lessee, 
recovered material from the Eureka Standard dump, owned br 
Eureka Standard Consolidated Mining Co., and shipped it to the 
Utah Copper Garfield copper smelter. A small quantity ot ore was 

roduced and marketed from Tintic Standard Mining Co. Iron 

lossom mine by Glen Larsen, lessee. 

Wasatch.—Except for small quantities of sand and gravel and stone, 
the entire mineral production in the county comprised gold, silver. 
copper, lead, and zinc recovered from copper and lead-zinc ores at 
the Mayflower-Galena and United Park City mines. All of the ore 
from the Mayflower-Galena mine (owned by New Park Mining Co.) 
was produced by the Mayflower Lease consisting of an average of 
94 professional miners working as independent contractors. New 
Park continued an exploration and development program begun at 
this mine in 1958 with financial assistance under DMEA, admin- 
istered by OME. The program provided for 6,000 feet of drifting 
west of the shaft, 2,600 feet of crosscutting, 11,000 feet of diamond 
drilling, and 20,000 feet of long-hole drilling. The contract provided 
for participation by the Federal Government to the extent of 50 
percent of the $564,880 estimated cost. 

Part of the United Park City Mines Co. operation at the United 
Park City mines (described under Summit County) is in Wasatch 
County. Ore produced from the section of the mine in Wasatch 
County was credited to Wasatch County. 

Washington.—Emerald L. Cox shipped crude copper ore containing 
small quantities of silver, lead, and zinc from the Apex mine to the 
Asarco El Paso (Tex.) copper smelter. Other mineral products from 
the county included sand and gravel and crushed sandstone (for use 


THE MINERAL INDUSTRY OF UTAH 1049 


in highway a , gem stones (gathered by collectors and 
dealers), and petroleum (all from the Virgin field). 

Wayne.—Uranium ore produced from the Big Jim and Congress 
mines was shipped to mills in Colorado for processing. The ore con- 
tained a significant quantity of vanadium, which was recovered. Gem 
stones were collected by “rock hounds” and dealers. A small shipment 
of copper ore containing small quantities of silver, lead, and zinc was 
ma from the Osborn mine to the International Smelting Tooele 
plant. 

Weber.—Most of the value of mineral output came from sand and 
gravel produced for building and highway construction. Miscella- 
neous clay production, all from the Harrisville Brick Co. operation at 
Harrisville was comparable with that of 1959. 


615629—61——_67 


teen Google 


The Mineral Industry of Wermont 
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VALUE of Vermont's mineral output in 1960 decreased 2 
rcent because of the cessation of crushed-slate production. 
reatly increased output of other stone, particularly crushed 

limestone for the construction of the new U.S, Route 2 from Mont- 
pelier to ges qe did not offset the loss of the higher unit-priced 
slate. Sand and gravel production decreased 22 percent; that of 
other commodities remained relatively stable. 

Rutland County, with its valuable marble and slate deposits, led 
in value of mineral production. Washington and Orleans Counties 
folowed, with granite and asbestos, their leading minerals, 
respectively. 

TABLE 1.—Mineral production in Vermont’ 


1959 
Mineral Gdsndis Wal 
uan alue 

(thousands) 

Gem stones. AA e NERA ES IRE bess (3) $1 

Sand and gravel.........--..--.-..- short tons.. 2, 320, 327 1, 590 

Siu ET Tir do...... 298 17, 372 
Value of items that cannot be disclosed: Asbes- 

los, clays, lime, tal@.o.c.5 asics ——————— 4, 420 

Total Vermont 5...... e cedo eese e eru em eer nn 23, 359 


! Production as measured. by mine shipments, sales, or marketable production (including consumption 


by producers): 
2 Weight not recorded. 
3 Total adjusted to eliminate duplicating value of stone. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Asbestos.—Production of chrysotile asbestos continued at virtually 
the same rate as during the previous year. Shipments were of 25 
grades with selling prices ranging from $30 to $440 per ton and 
averaging $90.91 per ton compared with $95.66 per ton in 1959. 

Clays.—Production of miscellaneous clay, chiefly for building brick 
remained at the same rate as in 1959. ine development and mill 


1 Commodity-industry analyst, Bureau of Mines, Pittsburgh, Pa. 
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construction for a new clay operation continued at Monkton in Ad- 
dison County. 

Gem Stones.—Collectors and gem dealers obtained specimens of 
j mnt graphite, talc, and garnet at scattered locations throughout 
the State. 

Lime.— Production of quicklime and hydrate lime, chiefly for chemi- 
cal and other industrial uses, continued at virtually the same rate 
as in 1959. 

Mica, Reconstituted.—Specially delaminated mica ERE was used by 
the Samica Corp. (subsidias of Minnesota Mining & Manufacturing 
Co.) to produce reconstituted mica at Rutland. 

Sand and Gravel.—Commercial production of sand and gravel de- 
creased 15 percent chiefly due to a 34-percent decrease in production 
of gravel for paving uses. Paving sand output decreased at a much 
smaller rate, indicating the substitution of crushed stone for gravel in 
some paving applications and pointing to the completion of the road- 
base segment of many projects porous sand and gravel output 
increased 31 percent. The average value of sand and gravel increased 
$0.11 to $1.05 per ton. The percentage of commercial output washed. 
screened, or otherwise prepared increased 16 percent to comprise 79 
percent of total output substantiating the significant increase in price 

r ton. 

Production of Government-and-contractor sand and gravel as 
reported by the Vermont State Highway Department decreased 28 
percent in 1960. Production was reported from all 14 counties but 
1n most cases on a smaller scale than 1959, indicating the completion 
of some projects. Chittenden, Grand Isle, and Washington Coun- 
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ties reversed the Statewide trend. Greatest activity by far was in 
Chittenden County where construction of the new US. Route 2 was 
in pro . Government-and-contractor operations are not sum- 
marized in the individual county reviews but are listed in table 2. 


TABLE 2.—Sand and gravel production by Government-and-contractor operations, 
by counties 


(Short tons) 


Stone.—The closing of all slate operations by Central Commercial 
Co. on December 31, 1959, and the subsequent dismantling of plants 
resulted in a loss of more than $1 million in the mineral income of 
the State. Tripled output of crushed limestone for roadbuilding 
purposes, because of its low unit value, did not offset this loss. Out- 
put of dimension granite increased because of a 4-times-greater out- 
put of rough architectural building stone. Production of rough 
monumental stone, comprising 90 percent of total granite output, de- 
creased 7 percent. Output of dimension marble and slate remained 
relatively stable. Output of crushed sandstone and miscellaneous 
stone (serpentine) was reported by the State highway department for 
highway construction. 

Talc.—Output of talc declined slightly following a 2-year rise. The 
No. 2 Waterbury mine of Eastern Ma esia Talc Co., Inc. ceased 
operations on December 27. The Ward Hill mine of this com any 
reported only drilling and exploration work. Talc was ground and 
consumed chiefly in roofing, rubber, and paper. 


REVIEW BY COUNTIES 


Addison. Vermont Associated Lime Industry quarried limestone 
for concrete aggregate and lime manufacture at New Haven. Lime 
was sold for chemical, industrial, and building uses. Vermont Kao- 
lin Corp. did not commence operations at Monkton as expected but 
spent the year in mill construction and mine development. 

ington.—William E. Daily produced building and paving sand 
and vel, and Burgess Bros. produced fill sand and gravel at a 
portable crusher near Bennington. 

Caledonia.—Paving sand and gravel was produced by the Caledonia 
Sand & Gravel Co., Inc. at a portable plant at St. Johnsbury. The 
Vermont State Highway Department produced serpentine for road- 
stone uses. 

Chittenden.—Sand and gravel used mostly for building and paving 
was produced at five operations, the leading of which were Cass 
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Warner at Essex Junction and W. C. Kirby at Burlington. Ver- 
mont Associated Lime Industries, Inc. quarried limestone just outside 
the city limits of Winooski for agricultural limestone and for lime 
manufacture. The company was installing a continuous hydrator 
at Winooski to replace an outdated facility at New Haven where 
the Winooski lime output had been sent for hydration. Other con- 
struction planned by the compen included an additional fine crusher 
to augment the pulverizing facilities for agstone and an additional 
penas crusher in the quarry which will greatly boost capacity. 
he Vermont State Highway Department produced over 500,000 
tons of crushed limestone for construction of the new U.S. Route 2 
Thruway. In addition, Rowe Contracting Co. and L. A. Demers 
Crushed Rock Co. produced crushed limestone chiefly for this hig - 
way project. The Dru Brick Co., Inc. mined miscellaneous clay 
Hun an open pit near Essex Junction for manufacturing building 
rick. 


TABLE 3.—Value of mineral production in Vermont, by counties 


County 1959 1960 Minerals produced tn 1960 
in order of value 

Addison................. ce eee $168, 220 Q) Stone, lime, sand and gravel 
Bennington......................... (1) (1) Sand and gravel. 
Caledonia... -22-22 () Sand and vel, 
¡TI A 394, 524 $1,372,177 | Stone, sand and gravel, lime, clay. 
SGC A oes E A (Q 51,471 | Sand and gravel. 
Franklin...........................- q Q0) Stone, sand and gravel. 
Grand [sle........................-- (1) Do. 
Lamolilie...........................- ) (1) Talc, sand and gravel 
O calo ea be A 907, 515 (1) Stone, sand and gravel. 
a MERECE () () Asbestos, sand and gra vel, stane. 
Rutland 2. 2225s oo ruo EE 11, 203, 619 9, 746, 755 | Stone, sand and gravel, clay. 
Washington..........-....-----..-- Q) n) Stone, sand and gravel, tale. 
Windham.........- c ssec ca cease 491, 842 264. 608 Do. 
Windsor.........---- ee 321.141 392, 942 Do. 
Undistributed...................... 9,872,425 | 211,026, 918 

pa AAA RN 23, 359, 000 22, 879, 000 


1 Figure withbeld to avoid disclosing individual company confidential data: included with undistributed 
2 Includes gem stones and some sand and gravel that cannot be assigned to specific counties, and Taus 
indicated by footnote 1. 


Essex.—A. Booska produced sand and gravel for paving. 

Franklin.—The Swanton Lime Works, Inc., quarried limestone at 
Swanton and produced crushed stone, chiefly for roadstone, one, 
papermills, and mineral food. S. H. Evanson produced sand at a 
Stationary plant near Swanton, chiefly for building, but also for 
grinding and engine sand. Ray Dubois produced a small tonnage of 
sand for use on icy roads. 

Grand Isle.—The Vermont Marble Co. quarried marble at the La 
Motte quarry at Isle La Morte on an island in Lake Champlain. 

Lamoille.—Eastern Magnesia Talc Co., Inc., mined crude talc near 
Johnson for grinding at the company mill. Ground output was 
sold for roofing, paper, and paint. <A small quantity of crude tale 
was shipped to a foundry in Ohio. Albert Nadeau produced paving 
sand and gravel at a portable plant near Johnson, and Kenneth Farr 
produced sand and gravel for a variety of uses at Elmore. 
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Orange.—Dimension granite for rough monumental stone was quar- 
ried by the Rock of Ages Corp., Pirie Division, near Williamstown. 
Willard Martin produced paving vel at a portable plant near 
Bethel, and Levi Lemieux produced miscellaneous sand and gravel 
at a stationary plant near Barre Town. 

Orleans. — Vermont Asbestos Mines, Div. of the Ruberoid Co., mined 
and processed chrysotile asbestos at the Lowell quarry and mill. 
Twenty-five grades of asbestos were sold at varying prices, dependent 
on length and quality of fibre or other controlling feature. Paving 
sand and gravel was produced at a stationary plant near Danville 
by H. G. Calkins. Harry Jipner produced paving “ald 

Rutland.—Dimension marble was quarried at five locations and e 
essed at four mills in the county by Vermont Marble Co. The Green 
Mountain Marble Co., Division of Georgia Marble Co., operated an 
underground quarry and mill at West Rutland. Central Commer- 
cial Co., the leading slate producer in the State in 1959, ceased opera- 
tions at the end of 1959 and was dismantling its plants in 1960. No 
crushed slate was produced. Dimension slate was produced at 18 
operations of Vermont Structural Slate, Hilltop Slate Co., Taran 
Brothers Inc,, John Hadeka, and Culvert Slate Co., Inc., in de- 
creasing order of value of production. Structural and sanitary uses 
and flagging were chief uses of slate. White Pigment Corp. pro- 
duced crushed limestone at the Florence quarry for whiting and 
miscellaneous uses such as flooring, plastics, wire drawing, and fab- 
rics. Vermarco Lime Co. produced crushed limestone, chiefly for 
roadstone and agstone, at the Loveland quarry at Florence. Sand 
and gravel was produced at four plants, principally for building and 
paving uses. Vermont Marble used its sand production in sawing 
marble. Rutland Fire Clay Co. continued to use material from its 
miscellaneous clay stockpile to produce fire-clay mortar. 

Washington.—The Rock of Ages Corp. produced rough monumental 

nite at the Graniteville quarry ( Graniteville), the Wetmore and 
orse quarries (Barre), and E. L. Smith quarry (Barre). Charles 
A. Pellette (Barre) and Wells Lamson Quarry Co., Inc. (Webster- 
ville) also produced rough monumental granite. The latter company 
also produced crushed granite for roadstone. Eastern Magnesia Talc 
Co. d operations at the Waterbury mine in December 1960. 
The exploration work at the company's Ward Hill mine at Water- 
bury did not prove profitable and was stopped. Sand and gravel, 
chiefly for building and paving, was produced at five plants, the largest 
of which was Kings Pit near Barre. 

Windham.—Vermont Talc Co. produced talc near Windham for 
grinding at its mill at Chester, Windsor County. Output was used 
chiefly in insecticides, roofing, and paper. Brattleboro Sand & 
Gravel Co., Brattleboro, and West River Sand & Gravel Co., West 
Townshend, produced paving sand and gravel. 

Windsor.—Vermont Marble Co. produced dimension and crushed 
marble at the Rochester quarry. Barre Building Granite Corp. pro- 
duced dimension marble for rough architectural building uses plus & 
small tonnage for riprap. Eastern Magnesia Talc Co. mined talc 
near Reading for grinding at its mill at Chester. The ground talc 
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was used for roofing. The company reported no operation at the 
Gassets mill and Hammondsville mine during 1960. Vermont Con- 
crete Pipe produced building and paving sand and gravel at a sta- 
tionary plant near Windsor, and Colonial Sand & Gravel produced 
paving sand and gravel near Sharon. 


The Mineral Industry of Virginia 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the Virginia Division of Mineral Resources. 


By Robert W. Metcalf,’ James L. Calver,? and Stanley A. Feitler ! 


«$ 


LTHOUGH the value of Virginia's mineral output declined 8 
percent to $204 million, it was the fourth highest year on rec- 
ord, surpassed only by 1959, 1957, and 1956. Most commod- 

ities declined in both quantity and value, but tonnage of clays and 
stone both established records. Increased activity in the stone indus- 
try was chiefly due to the continued road improvement and highway 
construction in many parts of the State. Production of iron oxide 


TABLE 1.—Mineral production in Virginia’ 


1959 1960 
Mineral 
Value Value 
Quantity (thou- Quantity (thou- 
sands sands) 
Clá A eee thousand short tons... 1,346 $1, 397 1,348 $1,395 
Collie. ic a do...- 29, 169 139, 224 27, 53% 122, 723 
Gern stones... e as (?) 4 (2) 5 
Lead (recoverable content of ores, etc.)..... short tons.. 2, 770 087 2,152 HA 
Lime AA pM ERN thousand short tons. . 765 8, 165 711 8, 025 
M anganese ore (35 percent or more Mn) 
short tons, gross weight.. 6, 232 LI A oe 
O A pounds.. 105 ] 1(3 ] 
Natural PSS ici as ad million cubic feet.. 2, 24) 59; 2, 277 604 
Petroleum (crude). ........ thousand 42-eallon barrels... 6 a) uL 
Sand and gravel.................- thousand short tons.. 8,452 12, 369 7, 66 11, 422 
Silver (recoverable content of ores, etc.)...troy ounces... MF; Distt steer A 
SION. i oce era ze Em thousand short tons.. 17.757 31, 447 $19,358 $33,019 
Zinc (recoverable content of ores, etc.) $... short tons.. 20, 334 4,602 19, 345 5,142 
Value of items that cannot be disclosed: Apiite, port- 
land cement, masonry cement, feldspar, gypsum, 
iron ore (pigment materiali, k yanite. manzanese ore, 
ferruginous (10 to 35 percent Mn, 1954), pyrites, salt, | 
soapstone, titanium concentrate (ilmenite and | í 
rutile), and values indicated by footnote 3..........--!.--.-------- | 1D, WA Vo cool oe ! 25. 95% 
Total Virginia €. osa asa ARA U EARL Y, 519 


1 Production as measured by mine shipments, saies, or Marketable production (including consumption 
by producers). 

2 Weight not recorded. 

3 Figure withheid to avoid disclosing individual company confidential data. 

4 Preliminary fizure. 

5 Final rure; ujeredes figure given in commodity chapter. 

* Recoversbie zinc vai; ed at ths yearly averaze prios of pame western lab zine, Parr 3*5 Lonis market. 
Value established after uanspotiation, Seling, and Manulacturing charges base been added to the vane 
of ore at the r.ine. 

7 Revised Eure. 

$ Total adjusted to eliminate dnplicating vaine of clays and stone. 


1 Commodity-industry analyst. Bureau (f Mines, Pittsburzh. Pa. 
2 State geviogist, Virginia Division of Mineral Resources, Charlotteaville, Va. 
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FIGURE 1.—Value of coal and total value of mineral production in Virginia, 
1938-60. 


pigments and soapstone also were higher than in 1959. All other 
minerals, including metals and nonmetals, decreased from 2 percent 
to more than 30 percent. Bituminous coal, the leading commodity in 
terms of both quantity and value, declined 6 percent in tonnage and 
12 percent in value. Output of lead was 22 percent less than in 1959, 
chiefly due to a 4-month strike. Production of zinc decreased only 
2 percent. Of the commodities used extensively by the construction 
Industries, sand and gravel decreased Y percent, portland cement 15 
percent, and gypsum 16 percent. 

The chief minerals, in order of value of production, were coal, 
stone, cement, sand and gravel, and lime. The value of fuels comprised 
60 percent of the total value of mineral production in the State (63 
percent in 1959). The value of nonmetals accounted for 37 percent 
of the total, and the value of metals, 3 percent. 

Employment and Injuries.—Injury nenes in selected metal and 
nonmetal industries (excluding coal) was less than in 1959. No fatali- 
ties were reported in the metal and nonmetal classifications, com- 
pared with two in 1959. Nonfatal injuries declined markedly except 

or clay mines. Of the 24 coal mine fatalities reported in 1960, 22 
were underground and 2 were at associated surface facilities. e 
of the surface fatalities was a haulage accident, and the second was 
by a miscellaneous cause. Fourteen of the underground fatalities 
were due to falls of roof, and two to falls of face, rib, or pillar; three 
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were underground haulage accidents, two were caused by electricity, 
and one was caused by machinery. These data reemphasize the danger 
of falls of rock and point to the need for increased safety programs. 


TABLE 2.—Employment and injuries for selected mineral industries 


Total number of | Number of injuries 


Average lost time injuries per million man- 
Industry number Total hours 
of men | man-hours = 
working 
Nonfatal 
1959: 
Coal mines.........------.--------- 14, 139 | 22, 386, 900 45. 65 
Metals tocan a at ae 471 838, 338 38. 17 
Clay mines 3........................ 71 123.912: AAA nace acutis c our rite 
Nonmetal mines 3................... 282 584, 312 8. 56 
Quarries and mills &................- 3,288 | 7,151, 755 31. 04 
Sand and gravel 3................... 622 | 1,390,167 22. 30 
1960: $ 
Coal Ines ccscasjn sancion RS (n (7) (Y) 
Metals oia 416 689, 222 36. 27 
Clay mines Poca 68 127, 908 15. 64 
Nonmetal mines 3_.......-.-..-.--.- 211 420, 365 9. 52 
Quarries and mills *................. 3,628 | 7,511,422 22. 90 
Sand and gravel 5................... 535 | 1,100,823 13. 63 


! Includes mine and mill data and officeworkers. 

3 Excludes mill data and olliceworkers. 

3 Excludes clay mines, also nonmetal mill and officeworkers. 

4 Includes cement and lime plants having no quarry operations; excludes officeworkers. 
3 Excludes officeworkers. 

5 Preliminary data. 

? Dat not available. 


Trends and Developments.—Continued active interest in raw mate- 
rials for road construction was particularly evident in Virginia be- 
cause of the new and improved highway-building program. A new 
publication on highway construction materials described deposits and 
producing areas of stone and sand and gravel according to the geo- 
logical provinces in which they occur.’ A brief account of the geology 
and physical test data is given to enable prospective producers to 
determine the suitability of a particular material for construction 
purposes. Additional evidence of the interest in Virginia mineral 
and water resources was shown in a study of the structural history of 
the rocks in the Lexington area * and a description and detailed tabu- 
lation of well-log data in Albermarle County.* 

The increased demand for sand and gravel and stone for aggregate 
resulted in new and enlarged raw materials plants, particularly plants 
for quarrying and processing stone for use in road and highway con- 
struction. The Lower Chesapeake Bay Bridge-Tunnel near Norfolk 
will bring about a large consumption of aggregate and riprap in that 
area. 

Legislation and Government Programs.—Small amounts of mica were 
purchased from miners in Amelia County for the national stockpile. 


8 Gooch, Edwin C., Wood, Robert S., and Parrott, William T., Sources of Aggregate Used 
in Virginia Highway Construction: Virginia Division of Miner. Res., Min. Res. Rept. 1, 
Charlottesville, Va., 1960, 65 pp. 

4 Bick, K. F., Geology of the Lexington Quadrangle, Virginia : Virginia Division of Miner. 
Res. Rept. of Investigation 1, Charlottesville, Va.. 1960, 40 pp. 

5 Cross II, Whitman, Water-Well Data, Western Part of Albemarle County : Virginia Divi- 
sion of Miner. Res. Inf. Cire. 2, Charlottesville, Va., 1960, 18 pp. 
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The mica was purchased by the Government through the General 
Services Administration (GSA), Spruce Pine (N.C.) and Franklin 
(N.H.) Materials Purchase Depots. Government buying of metal- 
lurgical manganese ore of 35 percent or more manganese content under 
the Defense Production Act carlot purchase program was discontinued 
in August 1959. Small shipments only were made after that date to 
complete contracts in effect. 


REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


Coal.— Virginia ranked sixth among coal-producing States. Coal 
mined in Virginia totaled 27.8 million short tons, 6 percent. less than 
in the 1959, peak year. Value of coal production also declined (12 
pn from 1959 resulting in a 6-percent drop in average value per 
ton. The value of coal production represented 60 percent of the total 
mineral valuation of the State. A wide variety of coals were mined 
and prepared for domestic and industrial use, low- and high-volatile 
coals as well as a small quantity of semianthracite consumed in do- 
mestic heating. Eight counties contributed to the coal output, al- 
though four of these— Buchanan, Dickenson, Wise, and Russell—ac- 
counted for 91 percent of the total tonnage. Output of strip and au- 
ger coal was 8 and 9 percent less, respectively, than in the preceding 
year. Production from Al mines was nearly 1.5 million 
tons less than in 1959. The total number of mines was 1,268, only 
10 mines less than in 1959. Of these, 1,201 were deep mines, 35 were 
strip operations, and 32 were auger mines. Slightly more than half 
the total underground output was loaded mechanically, and 88 percent 
of the mechanically loaded tonnage was loaded by 160 mobile loading 
machines, 10 more machines than in 1959. Most of the remainder was 
cut and loaded by 17 continuous mining machines. In addition a 
small tonnage was hand-loaded on face or room conveyors. Equip- 
ment used at the underground mines included 955 cutting machines, 
1,5343 handheld and postmounted coal drills, 20 mobile drills, and 11% 
roof and rock drills. Deep-mine haulage consisted of 459 animals, 
Gor trolley locomotives, 367 battery locomotives, and 3S other loco- 
motives. Intermediate haulage was by 258 cable-reel and 3 battery 
shuttle cars and by 57 portable and Y stationary rope hoists. There 
also were 54 mother conveyors averaging 1,935 feet 1n length. 

Mechanical methods cleaned 48 percent of the total production. 

_ Most of the coal was cleaned by wet-washing methods other than 
Res Twenty-eight cleaning plants were active. Tonnage crushed 
comprised 31 percent of the total, compared with only 17 percent in 
1909, Dust-allaying and anti-freezing preparations, mostly oil and 
combinations of calcium chloride and oil, treated 12 percent of the 
tonnage, compared with 9 percent 1n 1959, 

Equipment used at stripping operations included 66 power shovels 
(mostly less than 3-cubie-vard capacity), 4 carryall serapers, 40 bull- 
dozen, 13 horizontal and 6 vertical overburden drilla and 67 trucks 
of Teton average capacity. Equipment at auger mines included 31 
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augers, 27 bulldozers, and 26 trucks of average 11-ton capacity. The 
average haul to a tipple was 6 miles, compared with 8 miles in 1959. 
Total man-hours worked at bituminous coal mines in 1959 was 22,- 
386,900 according to final data. The average number of men worked 
daily totaled 14,139. These men worked an average of 199 active days 
at 1,357 operations. Injuries included 22 fatal accidents and 1,022 
nonfatal accidents. Injury severity rate per million hours was 46.63. 


TABLE 3.—Bituminous coal production and value, by counties 


(Thousand short tons and thousand dollars) 


1959 1960 
County 
Quantity Value ! Quantity Value! 
Bu Chanan Y 10, 320 $44. 997 10, 568 $44, 216 
Bo AI A t EE 7, 569 35, 401 7,120 29, 665 
¡A AS ONO A MEET 451 1, 680 616 2,261 
MOontgomeT Y.a a me 16 46 9 33 
AS A O 2. 564 13, 081 2, 284 11, 104 
COL A E AAA Ate eek eet at 14 62 16 70 
Tarea Wells tl alado a 2, 500 15, 107 1,751 10, 688 
L'EC AA RU in VER A EIA 6, 335 28, 850 5, 474 24, 686 
E A A A cee dra 29, 769 139, 224 27, 838 122, 723 


1 Value received or charged for coal f.0.b, mine, including selling cost. (Includes value for coal not sold 
but used by producer, such as mine fuel, and coal coked as estimated by producer at average prices that 
might have been received if such coal had been sold commercially.) 


Coke.—Coke was produced only in Wise County at more than 600 
ovens operated by Ave companies. Most of these ovens were beehive 
ovens although one company operated a battery of Mitchell or rec- 
tangular type ovens. The rectangular ovens, about 30 feet long and 
5 feet high, were first manufactured at Braddock, Pa., in 1907 and 
have been used intermittently since that date. After burning, the 
coke is pushed out one end of the kiln. No byproducts are recovered. 
About one-fifth of the coke ovens are hand drawn, and the balance 
are machine drawn. The annual coke capacity of these ovens is 
about 350,000 net tons. 

Fuel Briquets and Packaged Fuel.—Production of packaged fuel 
totaled 982 short tons. No production of fuel briquets was reported. 
Two plants were active. The consumption of these materials had 
declined radically chiefly due to the increased use of fuel oil and nat- 
ural gas in domestic heating. Reports from producers showing desti- 
nation of briquets indicated that 36,729 short tons were sold or used 
in Virginia in 1960, an increase of 14 percent over 1959. This was 
contrary to the national trend, as the quantities shipped to most of 
the larger consuming States were less than in 1959. 

Petroleum and Natural Gas.—Approximately the same quantities of 
petroleum and natural gas were produced as in 1959. No new oil 
wells were completed, and no new discoveries of oil were made. Dis- 
covery of a small quantity of natural gas was reported. Crude oil 
was produced only in the Rose Hill field, Lee County. Production 
of natural gas was chiefly from wells in Dickenson and Buchanan 
Counties. Four new natural gas wells were completed—three in Bu- 
chanan County and one in Wise County; one other well in Buchanan 
County was dry. A well drilled in Dickenson County was tempo- 
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rarily abandoned when the rig burned. Natural was obtained 
from the Big Lime, Berea Sand, and Devonian shale formations. 
According to the American Gas Association, reserves of natural gas 
as of December 31 totaled 33,290 million cubic feet, a decrease of 14 
percent from yearend 1959. All reserves were nonassociated, that 15, 
represented free gas not in contact with crude oil in the reservoir. 

The natural gas produced, other than that used in drilling opera- 
tions, was distributed through three pipeline companies—Hope Nat- 
ural Gas Co., Kentucky-West Virginia Gas Co., and United Fuel Gas 
Company. Firms active in drilling for natural gas included 
United Producing Co., United Fuel Gas Co., Cabot Corp.. and Clinch- 
field Coal Co. A wildcat well was reported being drilled in King 
William County in the Atlantic Coastal Plain area. 

The only petroleum refinery operated in Virginia was that of 
American Oil Co. at Goodwin Neck near Yorktown, York County. 
This company’s facilities included skimming, cracking, and coking. 
Crude oil capacity was 34,000 barrels per day, and cracked- and re- 
formed-gasoline capacity totaled 17,300 barrels per day. A research 
laboratory at this plant was concerned chiefly with special problems 
relating to manufacturing lead-free gasoline. 

Another petroleum research laboratory, that of Texaco Experi- 
ment, Inc., Richmond, Henrico County, was conducting fundamental 
research on combustion processes and the development of propulsion 
systems for missiles id space vehicles. Most of the research was 
under contract with U.S. defense agencies. 


NONMETALS 


Aplite.—Three firms operated mines and plants near Piney River in 
Amherst and Nelson Counties. Aplite, formerly used almost entirely 
for glass making and other ceramic uses, was being used increasingly 
for roofing granules, as an aggregate in concrete and roadstone, and 
as à component of brick and block. Production of aplite for all pur- 
poses was slightly higher than in 1959. 

fourth company, near Montpelier, Hanover County, converted 
its operations from exclusive production of ilmenite and rutile and 
began to produce chiefly aplite, with byproducts including mica. 
sphene, and ilmenite and rutile. By the end of the year, only small 
eee i of material for experimental and testing purposes had been 
shipped. 

Cement Shipments of portland and masonry cements declined 15 
and 14 percent, respectively, compared with 1959. One firm, operating 
two plants, produced portland cement in Botetourt and Norfolk Coun- 
ties. One of these plants used the dry process and the other the wet 
process. Another firm operated a dry process plant in Augusta County 
and a fourth firm, in Warren County, produced masonry cement only. 
Two of the three plants manufacturing portland cement also produced 
masonry cement. Captive limestone, shale, calcareous marl, and sand 
were mined by the cement companies. General-use and moderate- 
heat portland cement was the principal type marketed. Moderate 
quantities of EE strength cement also were produced. All 
portland cement, except a small quantity shipped by water, was 
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DE by railroad. Most was shipped in bulk and the remainder in 
paper bags. 
he distribution of portland cement by types of consumer was 55 
percent to ready-mixed concrete companies, 25 percent to concrete- 
roduct manufacturers, 7 percent to highway contractors, and the 
alance to other contractors, Federal, State, and local government 
agencies, and miscellaneous customers. Most of the portland cement 
shipments were to Virginia and the neighboring States of North Caro- 
lina and West Virginia. The distribution of masonry cement was 
largely to Virginia, North Carolina, West Virginia, and the District 
of Co umbia. Smaller shipments were made to Pennsylvania, certain 
New England States, and other destinations. 

Clays.—Production of clay increased slightly over 1959 and rose 
to a new high. Output was miscellaneous clay or shale, used chiefly 
in making building brick and other heavy clay products. Other 
markets included lightweight aggregate and portland cement manu- 
facture. Seventeen firms mined and processed clay in 17 counties from 
22 mines. The chief producing counties in order of value of output 
were: Botetourt, Prince William, Nansemond, Chesterfield, and Buck- 
ingham. According to preliminary data, 68 men worked 127,908 
man-hours and experienced only two lost-time nonfatal accidents. 


TABLE 4.—Clays sold or used by producers 


Short tons Value 


— PP PP PP | o | 


1,152,850 | $1, 143, 160 
1, 346, 014 1, 396, 433 
1, 347, 766 1, 394, 665 


Feldspar.—Tonnage and value of ground and crude feldspar were 
substantially less than in 1959. Potash and mixed potash-soda feldspar 
were produced from four mines and ground in a mill at Bedford. 
Chief uses for the ground feldspar were pottery and enamel. Small 
eee were consumed in abrasives, welding-rod coating, and brick 

acing. 

Gen Stones.—Mineral collectors and hobbyists reported finding gems 
and mineral specimens in Amelia, Madison, and Nelson Counties. 
Gems collected included amazonite (Amelia County), unakite and 
epidote (Madison County), and rutile (Nelson County). Coverage 
of the collection of gem materials was not complete and possibly 
many additional specimens were collected. Gems and mineral speci- 
mens were obtained in past years from Amelia (albite, cleavelandite, 
garnet), Page (epidote, onyx), Prince Edward (amazonite, amethyst, 
kyanite), and Rockbridge (unakite) Counties. 

Gypsum.—United States Gypsum Co. mined and processed crude 

psum at Plasterco in Washington County. Output was less than 
in 1959, Products included calcined gypsum and plasterboard. Both 
domestic and imported gypsum were calcined by the same firm at a 
plant in Norfolk. Imported gypsum from Nova Scotia was sold by 
a number of fertilizer hon in the Norfolk area, largely for use as an 
agricultural land dressing. 
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Kyanite.—Crude ore mined and sales of refined kyanite remained 
about the same as in 1959. Kyanite Mining Corp. operated two mines 
and flotation plants, one in Buckingham County and one in Prince 
Edward County. Part of the flotation concentrate was pulverized 
for special uses at the company Pamplin (Appomattox County) 
processing plant. 

Lime. Output of lime decreased 7 percent, compared with 1959. 
A large part was captive production. As in 1959 chemical and in- 
dustrial uses comprised 95 percent of the total output which was 
mainly quicklime (92 percent). Both agricultural and chemical lime 
decreased but building lime showed a small increase. Shell was used 
by two companies in lime manufacture in the Norfolk area. The 
chief lime-producing counties were Giles, Smyth, and Shenandoah. 
Smaller tonnages were burned in Frederick, Tazewell, Isle of Wight, 
and Norfolk Counties. 

Among the chemical applications for which quicklime was used were 
the manufacture of calcium carbide, the making of paper and whiting, 
and the manufacture of alkalies; quicklime was also used as a flux in 
steelmaking. Uses for hydrated lime included water purification, 
leather tanning, and sewerage- and trade-waste treatment. Lime for 
building use was largely hydrated, and both quicklime and hydrated 
lime were used for agricultural purposes. 


TABLE 5.—Lime sold or used by producers, by uses 


Agricultural Building 


370, 
561. 
622. 
9. 
2 


! Excludes production of quicklime to avoid disclosing individual company confidential data; included in 
1 Figure withheld to avoid disclosing individual company confidential data; included in total. 


Mica.—A small quantity of hand-cobbed and full-trim mica, mined 
in Amelia County, was sold through the GSA Spruce Pine (N.C.) 
and Franklin (N.H.) Purchase Depots. Richmond Mica Corp., New- 
port News, wet ground domestic and foreign scrap mica for use in 
paint, rubber, wallpaper, plastics, and other applications. 

Nitrogen Compounds.—Nitrogen compounds were manufactured at 
Hopewell (Prince George County) by Allied Chemical Corp., Ni- 
trogen Division. Products, which included ammonia, urea solution, 
ammonium sulfate, and other nitrogen compounds, were used chiefly as 
fertilizer ingredients. 

Perlite.—Perlite shipped from Colorado was expanded at Hopewell 
(Prince George County) chiefly for use as building plaster. 

Pyrites.—The Gossan mine in Carroll County yielded pyrites (pyr- 
rhotite) which was used in the manufacture of alfin acid at Pulaski 
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by General Chemical Division, Allied Chemical Corp. Production 
declined sharply compared with 1959, 

Salt. Production of salt brine declined 6 percent compared with 
1959. The salt was used principally in the manufacture of chlorine 
and soda ash, and other chemicals. Output was obtained from under- 
ground salt beds at Saltville, Smyth County, in the southwestern 
part of the State. 

Sand and Gravel.— Production of sand and gravel declined 9 percent 
in quantity and 8 percent in value to 7.7 million short tons valued at 
$11.4 million. Output for building purposes decreased 31 percent, 
and production for pavin nessa 39 percent over 1959, cater 
and paving uses com vised 93 percent of commercial production. O 
the total output, building and paving uses comprised 43 and 53 per- 
cent, respectively, compared with 52 percent for building and 37 per- 
cent for paving in 1959. Other types of sand and gravel produced 
included glass, molding, grinding, polishing, engine, filtration, rail- 
road ballast, fill, and miscellaneous sand (including sand for ice con- 
trol and other purposes). Sand comprised slightly less than half the 
total output. 'l'he average value per ton increased to $1.49 from $1.46 
in 1959. Production was reported from 29 counties, compared with 
32 in 1959. Output by commercial operators comprised 97 percent of 
the total production; the balance was reported by State, Federal, and 
local government agencies. There were 39 commercial producers 
operating 43 sand and/or gravel pits in 24 counties. The principal 
counties in order of size of production were Henrico, Fairfax, Ches- 
terfield, Prince George, and Princess Anne. 

Soapstone.—Both output of crude and sales of ground soapstone were 

ater than in 1959. Two firms—one each in Franklin and Nelson 
ounties—mined, crushed or ground soapstone for consumption in 
roofing, rubber, foundry facings, and insecticides. Soapstone used 
as dimension stone is included with miscellaneous stone in the stone 
section of this chapter. 

Stone.—Continued active building and highway construction resulted 
in a 9-percent increase in output of stone over 1959. Production rose 
to 19.4 million short tons, a new record. Stone continued to rank 
second in tonnage and value among minerals produced in the State. 
Concrete and highway construction accounted for 67 percent of the 
stone produced, and stone used for cement and lime comprised 11 
and 7 percent of total output, respectively. Types of stone produced 
were limestone, granite, basalt, sandstone, marble, miscellaneous stone 
(including soapstone, greenstone, and crushed and broken aplite), cal- 
careous marl, slate, and shell. Shell was recovered as a byproduct 
of the oyster and mollusk fishing industries. The chief uses for this 
material were for agstone and jm manufacture. Limestone com- 
prised 64 percent of total stone, and granite and basalt combined 
totaled 32 percent. Crushed and broken stone comprised the bulk 
of output, but à small amount of dimension sandstone and miscel- 
laneous stone was produced. "The principal stone-producing counties 
in order of output were Loudon, Washington, Fairfax, Botetourt, 
and Campbell. Commercial stone was produced in 50 counties by 
83 producers, and 7 State or municipal agencies in 11 counties pro- 
duced Government-and-contractor store. Four companies in three 

615629—61— —68 
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TABLE 6.—8and and gravel sold or used by producers, by classes of operations 
and uses 


Class of operation and use 


Short tons 
Commercial operations: 
Band: 
AAA i camewEdea $2, 643, 117 
PROVING ores A A A 1, 218, 769 
ad AAA SAN (1) 
A A 27,749 
A A na Unneg 510, 789 
(OXA sTo AA ot tease eee 818, 722 
TOA se eee esis ocec ee e. 5, 219, 146 
Gravel: 
Bulging. ici 
PAVING V o ot ee hee et ewes 
Otlbor IMA Oe ee oe eas 
JA RR eaae 


Total, sand and gravel. .............. 


Government-and-contractor operations: 
Sand: 


Paving- co NER RI CONTRE 214, 177 
Total 2 soe ous oi eSI E HSaRUATE 214, 177 
Total, sand and gravel............... —— 801256. 
Grand total..........-.--------2----- 8,451,543 


1 Figure withheld to avoid disclosing individual company confidential data. l 

2 Includes glass sand, molding sand, grinding and polishing sand, railroad ballast, ground sand, engine 
sand (1959), and filtration sand (1960). 

3 Includes fill, and other sand (1960). 


counties produced and marketed shell. Commercial stone producers 
were as follows: Limestone, 54 companies (62 quarries) ; granite, 14 
companies (17 quarries) ; basalt, 8 companies (8 quarries) ; sandstone, 
9 companies (9 quarries) ; marble, 1 company (1 quarry) ; miscel- 
laneous stone, 4 companies (4 quarries) ; calcareous marl, 3 companies 
(3 quarries) ; and slate, 3 companies (3 quarries). According to pre- 
liminary data, 3,628 men (excluding officeworkers) worked 7,511,422 
man-hours in the stone industries. Lost-time injuries totaled 172, 
resulting in an injury frequency rate of 22.90 injuries per million 
man-hours of exposure. 

Crushed and sized slate was produced for roofing ules by Blue 
Ridge Slate Corp. near New Canton, Buckingham County. Roofing 
oe also were prepared from aplite by two companies in Nelson 

unty. 

Sulfur.— American Oil Co. recovered hydrogen sulfide from fuel gas 
for conversion to elemental sulfur at its Yorkiown refinery, York 
County. Shipments of sulfur were 17 percent higher than in 1959. 
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TABLE 7.—Stone sold or used by producers, by kinds and uses 


1959 1960 
Kind and use AAPP A E 
Short tons Value Short tons Value 
Dimension stone: 
Sandstone, all uses................ 2... ... (1) (1) 401 $5, 210 
Crushed and broken stone: 
Granite: Concrete and roadstone 1,....... 2, 779, 833 $4, 273, 567 3. 787, 947 5, 363, 546 
Basalt: Concrete and roadstone........... 2 2, 231, 859 23,761,551 3 2, 370, 067 3 3, 622, 657 
Limestone: 
A ccei sees veel rr) 5, 389 7. 398 (4) (4) 
Fluxing stone.......................... 621, 255 1, 051, 566 622. 558 1,071, 472 
Concrete and roadstone. ............... 6, 065, 427 8, 153, 678 6, 650, 119 8, 872, 155 
Railroad ballast........................ 217, 598 273, 229 4215, 578 4 260, 393 
Pl A 818, 035 1, 580, 203 761, 163 1, 601, 295 
Miscellaneous.......................... 4, 277, 843 6, 725, 281 4, 106, 392 6, 576, 757 
Sandstone: II 314, 585 572, 258 368, 646 673, 051 
Shell: Miscellaneous uses.................-..- 20, 386 d) 13, 999 78, 890 
S12te: Dimension and crushed and broken.... 51, 877 1, 069, 591 (1) (1) 
Undistributed §..--...-....-22-22-2 eee. 382, 595 3. 675, 640 461, 352 4, 893, 092 
a A NA 17, 786, 682 31, 447,052 19, 358, 222 33, 018, 518 


! Fieure withheld to avoid disclosing individual company confidential data; included with 
* Undistributed.” 

? [ncludes riprap and railroad ballast. 

3 Includes railroad ballust. 

$ Ripra^ included with railroad ballast. 

* Includes dimension and crushed and broken miscellaneous stone, crushed and broken calcareous mar 
and marble, and data indicated by footnote 1. 


METALS 


Ferroalloys.—E. J. Lavino & Co. produced ferromanganese in two 
blast furnances at Reusens, a suburb of Lynchburg. 

Iron and Steel. —Newport News Shipbuilding & Drydock Co. (New- 
port News) operated three electric furnaces producing ingot and cast- 
ing steel. Roanoke Electric Steel Corp. produced ingot and casting 
steel at its electric furnace in Roanoke. 

Iron Ore (Pigment Material). —One company produced crude nat- 
ural iron oxide pigments near Hiwassee. Pigments included sienna, 
umber, ocher, and other natural red and yellow iron oxides. The same 
company produced finished iron oxide pigments at two plants, one 
near Hiwassee and the other at Pulaski. Both natural and manu- 
factured iron oxide pigments were marketed. A second company 
produced a wide range of finished natural and manufactured iron 
oxide pigments at its plant in Franklin County near Henry. 

Lead and Zinc Ores.—Output of recoverable zinc decreased 2 percent 
in quantity. The average value per ton rose slightly. Production of 
lead, however, declined more than one-fifth, owing to a 113-day strike 
at the Ivanhoe and Austinville Mines in Wythe County. Ore mined 
at the Ivanhoe and Austinville plants was treated at the Austinville 
mill. Zinc-lead ores were mined in Wythe County, and zinc ore was 
produced at Timberville in Rockingham County. The Timberville 
plant operated the entire year. Zinc concentrate was shipped for 
treatment to Josephtown and Palmerton, Pa., and to East Chicago, 
Ind. Lead concentrate was shipped to Palmerton, Pa., Omaha, Nebr., 
and Carteret, N.J. Lead concentrate also was exported to Japan. 
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TABLE 8.—Mine production of recoverable silver, lead, and zinc 


Silver Lead Zinc 


Year . 
Value Short tons Value Short tons Value! 


i 


———— 
m — —— —— aaa | — ———— MM | -—M———ÓM | ———— |e 


1951-55 (a verage).............. 2 $1, 446 3,081 $910. 007 14, 497 $3, 816. 0% 
AA 1, 696 3,035 952, 990 19, 195 5. 151 +16 
¡A cot eked eae 1, 579 3, 143 895, 898 23, 0«0 5,277. 476 
| 2 LES, A are ev ee pene 1, 831 2, 934 656, 556 18, 472 3,07, Na 
MONO A ÓN 784 2,770 637. 100 20, 334 4. 661. ave 
AAA A A AR 2, 152 503, 568 19, 855 5, 142. 2.5 


! Recoverable zinc valued at the yearly average price of prime western slab zinc, East St. Louis merket. 
yane eara pushed after transportation, smelting, and manufacturing charges have been added to the value 
of ore at the mine, 

2 Average of 1953, 1954, and 1955; no output reported 1951-52, 


Manganese Ore.—Because the Government discontinued purchasing 
of domestic carlot manganese ore in 1959, no shipments of manganese 
ore were supplied to the Government's stockpiles during 1960. No out- 
put or sales of manganese ore for commercial use or consumption were 
reported. 


TABLE 9.—Manganese ore and manganiferous ore shipped from mines 


Year Short tons Value Year Short tons Value 
1951-55 (n verage).......... 12.959 | $1,056,843 || 19582. ooo 8. 134 $4& 49 
105651. ina le o mek 20. 231 1. 901, 983 || 1959 1,1... LL LLL... 6, 232 4%, 315 
| Rr NEP SCREEN 12, 655 1:05/;402-1] 1900-5. e unma O AAA oy weedeat 


! Incomplete tota]; excludes a small quantity of ferruginous manganese ore, 
3 Includes 56 tons of ferruginous manganese valued at $1,120. 


Silver.—No silver was recovered as byproduct of the lead concen- 
trate produced at Austinville owing to the closing of the American 
Smelting & Refining Co. smelter at Federal, Ill., which formerly proc- 
essed this material. 

Titanium Concentrate.—Output of titanium concentrate consisted 
mainly of ilmenite plus a small quantity of rutile. Production de- 
creased significantly, compared with 1959. Tlmenite was produced by 
American Cyanamid Co. at Piney River (Amherst County) for con- 
sumption chiefly in manufacturing titanium pigments. Metal and 
Thermit Corp. produced both ilmenite and rutile. 


REVIEW BY COUNTIES 


The Virginia Department of Highways produced Government-and- 
contractor sand and gravel in six counties; some tonnage also was 
mined in unspecitied counties. Most of this output was by State 
crews, and most was washed and screened, or otherwise prepared. 
Counties in which Government-and-contractor sand and gravel was 
produced were Accomack, Hanover, Nelson, Northampton, North- 
umberland, and Pittsylvania. One county highway department (Hen- 
rivo) also produced paving sand and gravel with its own crews. All 
Government-and-contractor sand and gravel produced was used in 
paving and for maintenance of roads and streets. 
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Albemarle.—Superior Stone Co., Division of American-Marietta 
Co. mined granite at its Red Hill quarry, and Charlottesville Stone 
Co. produced crushed basalt near Charlottesville. The output of 
both juan was sold for concrete aggregate and roadstone. 

S. L. Williamson Co., Inc., Charlottesville, dredged pit-run sand 
for use in highway construction. 

Soapstone was produced at Alberene, and serpentine was produced 
near Schuyler by the Alberene Stone Division of the Georgia Marble 
ee This company also operated two soapstone quarries in Nelson 

ounty. 

Alleghany.—Limestone was mined and prepared for concrete aggre- 
gate and roadstone by W. G. Mathews, Jr., Inc., at a quarry near 
Lowmoor. 

Amelia.—The Rutherford mineral-collecting area near Amelia 
Courthouse yielded amazonite and garnet. 

Hand-cobbed and full-trimmed mica was produced by W. D. Baltz- 
ley, Joe L. Snyder, and J. E. Wilson from the Baltzley No. 5 and 
No. 6 mines. This mica was sold through the GSA Purchase Depots 
at Franklin, N.H., and Spruce Pine, N.C. 

Amherst.—A plite was quarried by Riverton Lime & Stone Co., Divi- 
sion of Chadbourn Gotham, Inc. The output was processed in the 
company's adjacent plant in Nelson County near Piney River. The 
finished material was sold for the manufacture of glass, as granules 
for asphalt roofing paper and shingles, and as crushed stone for con- 
crete aggregate. 

American Cyanamid Company mined and sold ilmenite at its Piney 
River operations for consumption at its adjacent titanium-pigment 
plant. Production was less than in 1959. 

Smiley Sand Co. operated a dredge north of Lynchburg to pro- 
duce washed and screened building sand. 

Appomattox.—Limestone was mined and ground for soil conditioning 
by the Virginia Department of Agriculture & Immigration at a 
State-owned plant. Kyanite Mining Corp. operated a grinding plant 
at Pamplin where flotation concentrate from its Dillwyn and Cullen 
plants were pulverized for special applications. 

Augusta.—Lehigh Portland Cement Co. mined limestone and shale 
for use in portland and masonry cement at its Fordwick plant. 
General-use and high-early-strength portland cements and masonry 
cement were produced by the dry process in six kilns for consumption 
in Virginia, North Carolina, and West Virginia. 

Limestone was mined, crushed, and sized for concrete aggregate 
and roadstone by Valley Stone Co., Belmont Trap Rock Co., Inc., and 
Augusta Stone Corp., all near Staunton. The Virginia Department 
of Agriculture & Immigration ground limestone for agstone, and the 
Virginia Department of Highways mined and crushed limestone for 
highway construction and maintenance. 

rocessed and bank-run building sand were produced by Katie L. 
Weeks from a deposit north of Raphine. 

Bath.—Limestone was mined and prepared for highway construc- 
tion and maintenance by the Virginia Department of Highways at a 
quarry near Millboro. 
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Bedford.—Potash and potash-soda feldspar was produced from four 
mines by Clinchfield Sand € Feldspar Corp. The company mill 
at Bedford ground the feldspar for use chiefly in making potte 
and enamel. Ground feldspar was shipped mostly to roland, 
Ohio, Pennsylvania, and New Jersey. 

Blue Ridge Stone Co., Roanoke, quarried limestone in Bedford 
County for concrete aggregate, roadstone, railroad ballast, stone sand, 
and agstone. 

Bland.—Limestone riprap was produced near White Gate by the 
Bland Correctional Farm. 

Botetourt.—Both tonnage and value of limestone were greater than 
in 1959, and Botetourt continued to be the leading limestone produ j 
county. Two dur pre operating three quarries mined and prep 
limestone for a wide variety of uses. James River Hydrate & Supply 
Co., Buchanan, and Liberty Limestone Corp., with two quarries near 
Buchanan, produced limestone for concrete aggregate, roadstone, filler 
for fertilizer, agstone, chemical uses, and railroad ballast, in order 
of decreasing gano: Minor tonnages were sold for pena ne 
flux, asphalt filler, stone sand, cattle food additive, papermaking, 
and mine dusting. Lone Star Cement Corp. produced limestone for 
use in manufacturing cement at its Cloverdale plant. The company 

roduced both air-entrained and non-air-entrained general-use and 

igh-early-strength portland cements as well as masonry cement in 
four 340-foot by 9-foot rotary kilns. 


TABLE 10.—Value of mineral production in Virginia, by counties! 


196 Minerals produced in 1960 in order of value ! 
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TABLE 10.—Value of mineral production in Virginia, by counties '—Continued 


County Minerals produced in 1960 in order of value 1 
Loudon...------------------ Stone. 
WSS EE PARA Do. 
Madison...................- Gem stones. 
Mecklenberg................ Stone. 
Montgomery. .............. Stone, coal, clays, sand and gravels. 
Nansemond. ...............- Stone, clays. 
AL IA A Stone, aplite, soapstone, sand and gravel, gem 
stones. 
Norfolk..................... Cement, lime, sand and gravel, stone. 
NO empon AI IN IM Sand and gravel. 
Northumberland. ..........|].............. Do. 
Nottoway.................. Stone 
Orange.........-..-- eee s Clays. 
A AA 
A AAA Stone, 
Pittsylvania................ Stone, sand and gravel. 
Powbhsatan.................. 8tone. 
Prince Edward. ............ Kyanite. 
Prince George.............. Sand and gravel. 
Prince Willlam............. Clays, stone. 
e a coe Sand and gravel. 
A A Stone, iron ore (pigment material). 

Richmond.................- 
O -0-0 Stone, clays, sand and gravel. 
Rockbridge................. Sand and gravel, stone, clays. 

Ingbam................ Zinc, stone. 
Russell..................... Coal, stone, clays. 
0 A a S uiae Btone, coal. 
Shenandoeh................ Lime, stone. 
SmMyth......00-2 -2-22 Salt, lime, stone, sand and gravel, clays. 
Bpotsylvania...............- Sand and gravel, stone. 
tard AA A G Sand and gravel. 
BUT 6 en ws oe eELs cele Do. 
'Tazewell................... Coal, stone, lime, clays. 
Warren. ..........--...--..- Cement, stone. 
Washington.............-.- Stone, gypsum. 
Westinoreland..............|.............- ) Sand and gravel. 
A A E Coal, stone. 
Wythe. AAA ? 4, 560, 902 4, 486, 937 | Zinc, stone, lead, sand and gravel. 
Undistributed.............. § 63, 064, 493 | * 53,636, 752 

Total........--------- ? 222, 501, 000 203, 819, 000 


1 The following counties did not repos production: Arlington, Charles City, Charlotte, Cumberland, 
Essex, Floyd, Fluvanna, Gloucester, Grayson, Greene, Halifax, James City, King and Queen, King George, 
Lancaster, Lunenberg, Mathews, Middleser, New Kent, Rappahannock, Southampton, Sussex, and York. 

3 Value of natural gas and petroleum included with ‘‘Undistributed.” 

3 Figure withheld to avoid disclosing individual company confidential data. 

$ Excludes sand and gravel; included with ‘‘ Undistributed.”’ 

5 Excludes stone and clays; included with ‘‘ Undistributed.” 

$ Excludes stone; included with ‘‘ Undistributed.”’ 

FE a manganese ore (10 to 35 percent Mn) and (35 percent or more Mn); included with ''Undis- 
ute 2 

! Includes value of natural gas and petroleum; part of value of gem stones, manganese ore A Dhaba or 
more Mn) (1959), stone (1959), and sand and gravel (1960), for which commodities complete distribution by 
counties was not available; and values indicated by footnote 3. 

® Revised figure. 


Production of clay declined, but the county continued as the chief 
clay-producing county. Webster Brick Co., Inc. (formerly Roanoke- 
Webster Brick Co., Inc.), and Virginia Lightweight Aggregate Corp., 
both with plants at Webster near Roanoke, produced miscellaneous 
clay and shale for use in heavy clay products and lightweight aggre- 
gate, respectively. 

Brunswick.—Granite was quarried and prepared for use as concrete 
aggregate, roadstone, and riprap by Southern Materials Co., Inc., at 
the Rawlings quarry. 

Miscellaneous clay and shale was mined by Brick & Tile Corp. 
(Lawrenceville) for use in manufacturing building brick. Four men 
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working a 5-day week produced enough raw material to keep the 
company’s tunnel kiln operating 365 days. , 

Buchanan.—Bituminous coal production totaled 10.6 million short 
tons, an increase of 2 percent over 1959. The county was first amon 
Virginia coal-producing counties, with 38 percent of the State tota 
produced from its 800 active mines. Most of the coal came from 
underground operations. Small quantities were mined at strip and 
auger mines. Pa used at underground mines included 851 
handheld and postmounted drills and 16 rock drills. Haulage facih- 
ties included 269 animals, 646 locomotives, 3,537 mine cars, 58 shuttle 
cars, and 30 rope hoists; 10 main conveyors and 558 cutting machines 
were used. Equipment used at auger mines included 8 augers, 1 
diesel power shovel, 5 bulldozers, 2 power drills, and 8 trucks. 

Leading producers of bituminous coal including Harman Mining 
Corp., Island Creek Coal Co., Jewel Ridge Coal Corp., Panther Coa 
Co., and Oakwood Red Ash Coal Corp. Principal seams from which 
coal was recovered were the Red Ash, Blair, Splashdam, Jewell, and 
Jewell Ridge seams. 

United Produce Co. and United Fuel Gas Co. completed three 
successful natural gas wells in the Berea sand, the Big Lime, and the 
Devonian shale formation. One other well was dry, and another 
was drilled through the Berea sand and was awaiting testing at the 
end of the year. The gas produced was distributed mostly through 
the pipelines of Ho atural Gas Co. although a sizable quantity 
was delivered to the United Fuel Gas Co. pipelines. 

Buckingham.—Slate was quarried, sawed, and split by LeSueur- 
Richmond Slate Corp. and Arvonia-Buckingham Slate ., Inc., at 
quarries near Arvonia. Williams Slate Co. which, as of June 30, 1959, 
had merged with Arvonia Buckingham Slate Co., Inc., was operated 
as a part of that firm in 1960. Blue Ridge Slate Corp. produced 
crushed slate for roofing granules from its Dutch Gap quarry near 
New Canton. 

Miscellaneous clay and shale was mined and processed at Bremo 
Bluff by Solite Corp. for use in the manufacture of lightweight aggre- 
gate. The raw material was trucked about one-half mile from the 
open-pit mine to a crushing plant and then conveyed to six rotary 
kilns which converted it to a lightweight product. 

Kyanite was produced by Kyanite Mining Corp. at its Willis 
Mountain mine and Dillwyn mill for use in special refractories and 
other ceramics products. 

Campbell.—Rockydale Stone Service Corp., near Concord, and Blue 
Ridge Stone Corp., near Lynchburg, mined and crushed large ton- 
nages of limestone for use as concrete aggregate and roadstone. Vir- 
ginia Greenstone Co., Inc., Lynchburg, produced dressed building 
stone, bakery-oven hearthstones, rubble, and random broken flagging 
at its Virginia Greenstone quarry. 

Caroline.—Prepared and bank-run sand and gravel for building, 
fill, and other uses were produced by Dyson Sand & Gravel Co. at 
Its stationary plant near Milford and by Mattaponi Sand and Gravel 
Co. near Point Eastern. 

Carroll.— Lump ore and fine pyrrhotite concentrate were produced 
from the Gossan mine near Galax, by General Chemical Division, 
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Allied Chemical Corp. The pyrrhotite was used as a raw material 
or ER ae MeUe of sulfuric acid at the General Chemical plant in 
ulaski. 

Chesterfield. Miscellaneous clay or shale was produced at open-pit 
mines near Richmond for use in making building brick by Redford 
Brick Co., Richmond Clay Products Corp., Southside Brick Works, 
Inc., and Daniels Brick and Tile Co., Inc. 

esterfield County continued to rank third in output of sand and 
gravel although less tonnage was produced than in 1959. Southern 
Materials Co., Inc., operating a dredge at Kingsland Reach on the 
James River, produced washed and screened sand and gravel for use 
as concrete aggregate in highway construction and sand for water 
filtration. More than 70 percent of the county output was shipped 
by water, and the remainder by railroad. 

Clarke.—J. C. Digges & Son, White Post, and Elmer Kenney Lime 
Co., Berryville, mined, pulverized, and air-dried calcareous marl for 
agricultural use. Limestone was mined and prepared for concrete 
aggregate and roadstone by Stuart M. Perry, Inc., at a quarry near 
Berryville. Virginia Department of Highways mined limestone for 
use in highway construction and maintenance at the Double Toll Gate 
quarry. 

Craig —An operation was opened by Castle Sands Co. at New Castle 
where sandstone was quarried for concrete aggregate, roadstone, and 
other uses. 

Culpeper.—Culpeper Stone Co., Inc., Culpeper, mined sandstone for 
use as concrete aggregate and roadstone. Culpeper Sand Co. (Cul- 
peper) prepared sand for building and paving at a stationary plant. 

Dickenson.— Bituminous coal production dropped 6 percent, but the 
county maintained its second ranking position among coal producing 
counties. The number of mines decreased to 100 from 114 in 1959. 
Ninety-eight percent of the tonnage was obtained from underground 
mines. Power drills used in underground mining included 93 hand- 
held and postmounted drills, 20 mobile drills, and 30 rock drills. 
Haulage included 54 animals, 107 locomotives, 753 mine cars, 60 
shuttle cars, and 10 rope hoists. Principal producers included Clinch- 
field Coal Co., Baker Coal Co., Cassell Coal Co., and Dotson Bros. 
Coal Co. Coal seams mined included Upper Banner, Lower Banner, 
Clintwood, Tiller, and Jawbone. 

Natural gas was produced by the Clinchfield Coal Co. from the Big 
Lime and Devonian shale formations. One well was drilled through 
the Berea sand to a depth of 5,481 feet where the tools were lost. 
After unsuccessful “fishing” operations and a fire in the rig, the hole 
was temporarily abandoned. Natural gas produced was distributed 
through the pinelines of the Kentucky-West Virginia Gas Co. 

Dinwiddie —Southern Materials Co., Inc., mined and crushed granite 
for roadstone at its Jack quarry near Petersburg. Shale for use in 
manufacturing heavy clay products at its plant near Richmond was 
produced under contract near Dinwiddie, Virginia, by Daniels Brick 
& Tile Co., Inc. 

Fairfax.—Sand and gravel operations in Fairfax County accounted 
for 24 percent of the State total. Seven plants were active; five pro- 
duced only prepared (washed and screened) material, and two pro- 
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duced bank-run sand and gravel. Output was used entirely for build- 
ing and paving. Among the larger producers were L. S. Sorber & 
Co., Northern Virginia Construction Co. Inc., Virginia Sand & 
Gravel Co. Inc., Modern Sand & Gravel Corp., and Alexandria Sand 
& Gravel Corp. Allshipments were by truck. 

Granite was quarried and prepared for use as concrete ag- 
gregate, roadstone, railroad ballast, and riprap by W. E. Graham 
& Sons, Division of Vulcan Materials Co. at a quarry near 
Occoquan. Fairfax Quarries, Inc., produced basalt (traprock) for 
concrete and roadstone at a quarry near Fairfax. Oystershell was 
used to make poultry grit and lime by Herbert Bryant, Inc, 
Alexandria. 

Fauquier.—Basalt (traprock) was mined and prepared for use as 
concrete aggregate and roadstone by Riverton Lime & Stone Co., 
Division of Chadbourn, Gotham, Inc. (Paris) and W. W. Sanders 
Quarry (Warrenton). Millbrook Quarries, Inc. (Broad Run), mined 
and crushed limestone conglomerate for concrete aggregate and road- 
stone. Dimension sandstone was produced for flagging, rough facing 
stone, and rubble by J. W. Costello, The Plains, and James Edward 
Corum, Broad Run. 

Franklin.—Soapstone was mined by Blue Ridge Talc Co., Inc., at 
its King-Ramsey mine near Henry. Output was marketed for use in 
foundry facings and insecticides. This firm also produced a wide 
variety of manufactured iron oxide pigments at its Henry plant. 

Frederick.—Frederick County ranked third in the production of 
limestone, but output decreased compared with 1959. Three com- 
panies, operating four quarries at Clearbrook, Winchester, Middle- 
town, and Stephens City, mined and prepared limestone for a wide 
variety of uses Major quantities were sold for metallurgical flux, 
concrete aggregate, glass, lime, agstone, paper, and cement. M. J. 
Grove Lime Co.. Division of The Flintkote Co. produced quicklime 
and hydrated lime at its Stephens City plant from captive limestone. 
Output was sold for mason's lime, UA lime, and chemical and 
other industrial uses. Shipments were principally to Maryland, Vir- 
gima, Pennsylvania, North Carolina, and Delaware. The plant was 
equipped with eight kilns—one of which was an Azbe-type vertical 
sha ft—one batch hydrator, and one continuous hydrator. 

Shenandoah Brick & Tile Corp. near Winchester mined shale for 
manufacturing building brick. 

Virginia Glass Sand Corp. (Winchester) recovered and processed 
sand near Gore for use in the manufacture of glass. A small part of 
the output was used in building construction. 

Giles.—Giles County moved up in rank from third to second in pro- 
duction of limestone, although tonnage and value decreased 3 percent 
and 9 penent respectively compared with 1959. Standard Lime å 
Cement Co. Division of American-Marietta Co.. and National Gyp- 
sum Co., with quarries near Kimballton, and Virginian Limestone 
Corp. and R:ppiemead Lime Co, Inc., with quarries near Ripplemead, 
mined and prepared limestone principally for lime, concrete aggre- 
sate And noeadstones Smalier quantities were sold for metallurgical 
lux, stone sand, cval-mine dusting, agstone, and railroad ballast. 
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Both National Gypsum Co. and Standard Lime & Cement Co., Divi- 
sion of American-Marietta Co., with plants near Kimballton, pro- 
duced lime in coal-fired rotary kilns. Most of the output was for 
chemical and other industrial uses but some was used for agriculture 
and mason's lime. Ripplemead Lime Co., Inc., produced a small quan- 
tity of mason's and chemical lime in a coal-fired vertical kiln at its 
Ripplemead plant. 

Goochland.—Royal Stone Corp. mined and crushed oe for 
concrete aggregate and roadstone at its quarry near Hylas. Granite 
was mined And sized for roadstone by Boscobel Granite Corp. at its 
Manakin Quarry. 

Greensville.—Trego Stone Corp. near Skippers quarried and crushed 
granite for concrete roadstone, riprap, and railroad ballast. Output 
was shipped mostly by railroad. 

Hanover.—The Verdon granite quarry near Doswell, formerly owned 
by J. E. Baker Co., was operated by General Crushed Stone Co. 
Crushed granite produced was used for building, highway construc- 
tion, and railroad ballast. 

Metals and Minerals Division, Metal & Thermit Corp., produced 
11menite and rutile at its Beaverdam plant near Montpelier. In the 
future, aplite for roofing granules will be the principal product rather 
than ilmenite and rutile as in the past. Titanite and mica also will 
be recovered as byproducts. 

Henrico.—Henrico County continued to lead in sand and gravel pro- 
duction, accounting for 27 percent of the State total. Southern 
Materials Co., Inc., recovered sand and gravel with a floating dredge 
and shipped the output by water. Commonwealth Sand & Gravel 
Corp., Carter Sand and Gravel Co., Inc., and West Sand & Gravel 
Co., Inc., processed sand and gravel in stationary plants and shipped 
the product by truck and railroad. The entire output was used in 
construction. 

Tidewater Crushed Stone Co., Richmond, mined and crushed 
granite for building and highway construction and riprap. 

Henry.—Martinsville Stone Corp. and Snyder Stone Quarry both 
near Martinsville produced crushed granite for concrete aggregate 
and roadstone in stationary plants. Output was shipped by truck. 
The Public Works Department of Martinsville prepared crushed 
granite for road building and maintenance. 

Highland.—Virginia Department of Highways produced roadstone 
at the Hightown limestone quarry. 

Isle of Wight.—Battery Park Fish & Oyster Co. used stockpiled 
oystershell to manufacture lime in a coal-fired pot kiln. Output was 
hydrated and sold for soil conditioner. Dudley C. Waltrip dis- 
continued gravel production. 

ing William.—Fox Co., Aylett, produced sand and gravel for 
building and paving at a portable plant. Of interest was a wildcat 
well being drilled 25 miles northeast of Richmond im the Atlantic 
coastal plain area. This is a new area for oil or gas exploration. 

Tae unn ous coal output increased 37 percent over 1959. Sixty- 
three mines were active, of which 57 were underground mines, 2 were 
strip mines, and 4 were auger mines. Sixty-one percent of the coal 
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came from underground operations. Equipment used underground 
included 51 handheld and postmounted drills and 49 cutting machines. 
Haulage consisted of 10 animals, 26 locomotives, and 278 mine cars. 
Strip mine equipment included 1 diesel power shovel, 2 bulldozers, 
1 horizontal drill and 4 trucks or tractor trailers. Auger mines used 
4 augers, 4 bulldozers, and 1 truck. Chief producing companies in- 
cluded Wisco Coal Corp. (both strip and auger), Darby Fuels, Inc., 
Betsy Darby Coal Co., B & G Coal Co., and Virginia Lee Coal Co., 
Inc. The principal coal seams mined were No. 5 and Nos. 11 and 12. 

The Rose Hill field continued to be the only crude oil producing 
area in Virginia. Output was small and was consumed locally. 

Limestone was mined and processed for concrete aggregate, road- 
stone, agriculture, railroad ballast, stone sand, and dusting coal mines 
by the Kentucky-Virginia Stone Co., Inc., at its Wheeler Quarry 
near Gibson Station. Woodway Stone Co. (Woodway) produced 
limestone for concrete aggregate, roadstone, and agriculture. 

Loudon.—Chantilly Crushed Stone, Inc., produced crushed basalt at 
its Arcola quarry for runway construction and approaches at the new 
international airport near the District of Columbia. Part of the 
crushed basalt produced by Virginia Trap Rock, Inc., and Arlington 
Stone & Macite Co., both near Leesburg, also was used in construction 
of the new airport. The balance was used for building and highway 
construction. "Bull Run Stone Co. near Manassas mined and crushed 
granite for concrete aggregate and roadstone. 

Louisa.—Limestone was mined, crushed, and screened for concrete 
aggregate and roadstone at a quarry near Gordonsville by Superior 
Stone Division of American-Marietta Co. 

Madison.—Mineral collectors and hobbyists collected unakite and 
epidote near Syria in the Rose River area. 

Mecklenburg.—W. E. Graham & Sons Division of Vulcan Materials 
Corp., Boydton, mined and crushed granite for concrete aggregate 
and roadstone. The finished stone was delivered to consumers by 
truck and railroad. 

Montgomery.—Limestone was mined and prepared for concrete ag- 
gregate, roadstone, and agricultural use by Montgomery Limestone 
Corp., Christiansburg. Velvet Sand Co., Inc., near Ironto, mined 
and crushed sandstone for building and highway construction. One 
underground mine operated by Jones & Keister Coal Co. produced 
a small quantity of semianthracite for domestic heating. Old Virginia 
Brick Co., Ine., mined shale at Elliston for the manufacture of build- 
ing brick. 

Nansemond.—Calcareous marl was mined at Chuckatuck by the Lone 
Star Cement Corp. to supply its South Norfolk cement plant, Norfolk 
County. Lone Star also dredged clay from the James River for 
cement manufacture. Webster Brick Co., Inc., mined miscellaneous 
clay near Sutfolk for building brick. 

Nelson.— Dimension and ground soapstone were produced at Al- 
berene Stone Division of the Georgia Marble Co. at its plant near 
Schuvler. Blocks of soapstone were sawed and prepared for archi- 
tectural and laboratory applications. Trregular-shaped slabs were 
sold for tlazging. Spalls and trimming waste were ground for roofing, 
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rubber, filler, and other uses. The company operated two quarries in 
Nelson County and two in Albemarle County. 

Aplite was mined by Consolidated Feldspar Department of Inter- 
national Minerals & Chemical Corp. and Buffalo Mines, Inc., near 
Piney River. These two companies and Riverton Lime & Stone Co., 
Division of Chadbourn Gotham, Inc., also had crushing and grinding 
plants. Riverton Lime & Stone Co. obtained its crude material in a 
quarry adjacent to its mill, but across the border in Amherst County. 
Most of the output was reduced to minus 20-mesh and sold for the 
manufacture of glass. Both Buffalo Mines, Inc., and Riverton Lime 
& Stone Co., sold part of their output for concrete aggregate, road- 
stone, roofing granules, and other uses. Aplite for glass was shipped 
chiefly to New Jersey, Ohio, West Virginia, Illinois, and Virginia. 

Rutile and aplite were among the minerals collected by hobbyists in 
Nelson County. 

Norfolk.—Lone Star Cement Corp. used calcareous marl and cla 
mined in Nansemond County in making cement at its South Norfol 
plant. The wet process was used to manufacture general-use port- 
land cement in three 219- by 7.3-foot kilns. The entire output was 
consumed in Virginia and North Carolina. 

Reliance Fertilizer & Lime Corp., Norfolk, manufactured lime in 
a coal-fired pot kiln from oystershell purchased from J. H. Miles & 
Co., Inc., d] Ballard Fish & Oyster Co., Inc., both of Norfolk. The 
lime was hydrated and sold for agricultural uses in Virginia and 
North Carolina. 

Interstate Division of Commonwealth Sand and Gravel Corp. op- 
erated a dredge near Norfolk to recover sand for use as Bue bal- 
last and for paving and building construction. 

Domestic and imported gypsum was calcined by United States 
Gypsum Co. at a plant at Norfolk for plaster and other products. 
Crude gypsum imported from Nova Scotia was ground and prepared 
as a soil dressing by fertilizer plants in or near Norfolk. 

Virginia Smelting Co., West Norfolk, produced zinc sulfate, a 
zinc pigment used in the manufacture of rayon, and for agricultural 
purposes, paint and varnish processing, in flotation reagents, glue 
manufacture, and medicinals. 

Nottaway.—Granite was quarried and crushed for roadstone and 
concrete at the stationary plant of the Burkeville Stone Corp., Inc., 
Burkeville. 

Orange.—Webster Brick Co., Inc., mined miscellaneous clay near 
Orange for use in making building brick. 

Patrick.—A. C. Wilson Construction Co. mined and crushed granite 
for concrete aggregate and roadstone at its Patrick Springs quarry 
and plant. 

Pittsylvania.—Granite was quarried for concrete aggregate and road- 
stone by Superior Stone Co., Division of American-Marietta Co. near 
Danville. The Public Works Department of the city of Danville 
prepared roadstone froin granite mined by its own crew. 

and was washed and screened in portable plants by Marshall Sand 
& Gravel Co. and Kendall Sand Works (both of Danville) for build- 
ing, paving, and fill, 
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Lightweight aggregate was manufactured at a two-kiln plant near 
Leaksville Junction by Virginia Solite Corp. Raw material came 
from a miscellaneous clay deposit just over the State line in North 
Carolina. 

Powhatan.— Virginia Stone & Construction Co. quarried and pre- 
pared granite for concrete aggregate and roadstone. 

Prince Edward.—K yanite was produced at the Baker Mountain mine 
and beneficiated at the Cullen flotation plant by the Kyanite Mining 
Corp. The prepared product was used in high-temperature refrac- 
tories and special ceramic bodies. 

Prince George.—With sand and gravel production higher in both 
tonnage and value than in 1959, Prince George County continued to 
rank fourth among sand and gravel producing counties in the State. 
Friend Sand € Gravel Co, Inc., produced material for building, 
pm , and filtration at its Whitehill plant. Southern Materials Co., 

nc., discontinued operating its Bryan Rock & Sand Co. plant and ex- 

anded production of sand and gravel for building and paving at its 

uddledock Dan (started in 1959). Gravel for highway construction 
was produced by Hitch Gravel Corp. at its Powell's Creek plant. 

Perlite was expanded by Virginia Perlite Corp., Hopewell, from 
Colorado raw materials. The expanded product was sold mostly for 
building plaster, although sizable quantities were used as concrete ag- 
gregate and as soil conditioner. 

Allied Chemical Corp., Nitrogen Division, Hopewell, manufactured 
nitrogen compounds for use in fertilizer. The products included 
solid and solution ammonium nitrate, ammonium nitrate-limestone, 
urea solutions, and other nitrogen compounds. 

Princess Anne.—Although output of sand was 35 percent less than 
in 1959, the county continued to lead in production of sand for indus- 
trial uses. Operating at and near Norfolk City were E. V. Williams 
Co., Inc., Tidewater Sand Co., Inc., and Little Creek Sand & Gravel 
Corp. These companies produced engine sand, sand for building, 
paving. fill, foundry uses, and filler for fertilizer. Near Oceana, J. C. 
Jones Sand Co., Inc., and R. H. Baillio Co., produced building, paving. 
and fill sand; traction sand for engines; sand for molding, filtration, 
grinding and polishing; and sand for fertilizer filler. 

Prince William.—Gainesville Stone Quarry, Inc., Gainesville, mined 
ane crushed diabase for concrete aggregate, roadstone, and railroad 

allast. 

Woodbridge Clay Products Co. operated two clay pits and mills 
near Manassas for building brick. 

Pulaski.—Limestone was quarried in Pulaski County by Radford 
Limestone Co., Inc., Radford, processed at a stationary plant, and 
marketed as aggregate, roadstone, agstone, railroad ballast, and stone 
sand for concrete and mason's sand. 

Limestone for concrete aggregate and roadstone was produced in 
portable plants by Montgomery Limestone Corp. at its New River 

uarry and Salem Stone Corp. at its Newburn quarry. The city of 
Radford produced crushed limestone for street maintenance. 

Crude natural iron ore pigments were produced near Hiwassee by 
American Pigment Corp. Ocher, sienna, umber, and natural yellow 
iron oxide were mined and finished at a nearby plant. Manufactured 


THE MINERAL INDUSTRY OF VIRGINIA 1079 


red and yellow oxide pigments were made by the same company at its 
Pulaski plant. 

Roanoke.— pigs Quarries Corp., Rockydale, quarried and pre- 
pared limestone for concrete aggregate, roadstone, and agricultural 
stone. Old Virginia Brick Co., Inc., near Salem mined and processed 
shale for building brick. 

Rockbridge.—Lone Jack Limestone Co., Inc., and Charles W. Barger 
and Son mined and prepared limestone for railroad ballast, road- 
stone, and concrete aggregate. W. G. Mathews, Jr., Inc., Natural 
Bridge Station, produced quartzite for manufacturing ferrosilicon. 

Locher Silica Corp., Glasgow, produced sand for glass, building, 
and traction. Surface (miscellaneous) clay was mined by Locher 
Brick Co., Inc., near Glasgow for building brick. 

Rockingham.—Limestone was mined and prepared for agricultural 
stone, concrete aggregate, and roadstone by C. S. Mundy Quarries, 
Inc., Broadway, and Fred K. Betts III, and R. Y. Frazier, Harrison- 
burg. Marble was crushed for terrazzo by Jamison Black Marble Co., 
Inc., at its marble quarry near Harrisonburg. 

Zinc ore was mined and concentrated at the Bowers-Campbell mine 
and mill of the Tri-State Zinc, Inc., near Timberville and the flotation 
concentrate was shipped to the St. Joseph Lead Co. smelter at Joseph- 
town, Pa. The mine and mill were active the entire year. The mine 
was worked by the room and pillar method from adit opening or haul- 
a Akh The mine is 214 miles northwest of Timberville on State 


way 42. 

À detailed discussion of the geology and mineral resources of Rock- 
ingham County was published | as part of the continuing eee 
investigations of Virginia resources by the State Division of Mineral 
Resources.* 

Russell.—Coal production declined 11 percent from 1959. Thirty- 
two active mines included three strip and four auger operations, Un- 
derground tonnage comprised 93 percent of the output. Equipment 
used undergroun Bude 41 handheld and postmounted drills and 
11 rock drills; haulage facilities included 8 animals, 61 locomotives, 
691 mine cars, and 22 shuttle cars. Leading coal producers were 
Clinchfield Coal Co., Stallard-Lawson Coal Co., Smith Coal Co., 
Hicks Coal Co., and Meadows Coal Co. Principal coal seams mined 
included the Tiller and the Upper and Lower Banner veins. 

Clinch River Quarries, St. Paul, produced limestone which was sold 
for concrete aggregate and roadstone. 

The Virginia Department of Highways mined limestone for high- 
way construction at Camp No. 29. 

Clinchfield Coal Corp., in its first year of lightweight aggregate 
production, expanded sizable quantities of shale obtained from the 
operation of the Moss No. 3 mine. 

Scott.—F oote Mineral Co. produced limestone from its underground 
mine near Duffield for use as a reagent in the manufacture of lithium 
products at its refining plant at Sunbright. The lithium ore (spodu- 
mene) used in making lithium products was mined and concentrated 
at the company's Kings Mountain, N.C., quarry. Limestone was pro- 


e Brent, Willlam B., Geology and Mineral Resources of Rockingham County: Virginia Di- 
vision of Miner. Res. Bull. 76, Charlottesville, Va., 1960, 174 pp. 
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duced at Speers Ferry by the Penn-Dixie Cement Corp., and shipped 
to its cement plant near Kingsport, Tenn. Natural Tunnel Stone Co. 
quarried and crushed limestone at Glenita for concrete aggregate and 
roadstone, and Blountville Construction Co. mined limestone at the 
Tri-State Lime Quarry near Blountville, Tenn., for concrete aggre- 
gate, roadstone, agstone, filler in fertilizer, and filter bed material. 

Increased production of bituminous coal was reported from three 
underground mines (two in 1959). 

Shenandoah.—Dominion Division of Chemstone Corp. ee) 
produced limestone mainly for lime and metallurgical flux, but smaller 
quantities were used for cement manufacture, asphalt filler, and other 
uses. The company’s nearby lime plant, employing four gas-fired shaft 
kilns, produced quicklime and h dialed lime principally for chemical 
uses. These uses included metallurgical flux, paper bleach, sewe 
treatment, tanning of leather, and water purification. Out-of-State 
shipments were principally to Pennsylvania and Ohio. Shenandoah 
Valley Lime inl Stone Corp. mined high-calcium limestone for flux 
in blast furnaces and open-hearth plants and for cement manufacture. 
Toms Brook Lime & Stone Co., Inc., Toms Brook, mined and proc- 
essed limestone for concrete aggregate, roadstone, and agstone at 
its stationary plant. Roadstone and concrete aggregate were pro- 
duced at limestone quarries near Mt. Jackson and Timberville, by 
N. K. Kipps and C. S. Mundy Quarries, Inc., respectively. 

Smyth.—Organic Chemical Division of Olin-Mathieson Chemical 
Corp. produced a large quantity of limestone at the Worthy mine 
near Saltville for manufacturing lime and for roadstone. The lime- 
stone was transported to the nearby plant of the Industrial Chemical 
Division of Olin-Mathieson Chemical Corp., by aerial tramway to 
supply the company lime plant which consisted of 3 rotary and 14 
vertical coal and coke fired kilns. Brine pumped from salt wells 
and quicklime produced at the lime plant were used to manufacture 
chlorine, soda ash, and other chemicals. 

Concrete aggregate and roadstone were produced from limestone 
quarries of E. P. Ellis and Holston River Quarry, Inc., both near 
Marion. Rockydale Hardrock Co. was inactive during the year. 
Building sand was produced by C. R. Snider & Sons and Sayers 
Sand Co., both near Marion. 

Spotsylvania.—Railroad ballast, concrete aggregate, and roadstone 
were produced by Fredericksburg Stone Co. at its granite quarry 
near Fredericksburg. The entire output was sold to agencies of the 
State and Federal governments. Massaponax Sand & Gravel Corp. 
washed and screened building and paving sand and gravel at its station- 
ary plant near Fredericksburg. 

Stafford.—Jobe Newton and Diamond Construction Co. with plants 
o E produced sand and gravel for building, paving. 
an ; 

Surrey.—Friend Sand & Gravel Co. produced building and paving 
sand and gravel at a portable plant. 

Tazewell.—Production of coal dropped 30 percent, although the 
number of active mines increased by one. ot total mines, 31 were 
underground, 2 were strip, and 4 were auger. Over 92 percent of the 
tonnage came from underground mines. Equipment used under- 
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ground included 46 handheld and postmounted drills, 25 rock drills, 
and 37 cutting machines. Haulage facilities included 18 animals, 57 
locomotives, 131 mine cars, 53 shuttle cars, 17 rope hoists, and 4 main 
conveyors. Four diesel powered shovels were used in the strip mines. 
Auger-mine equipment included 4 augers, 1 diesel power shovel, 5 
bulldozers, and 8 trucks. Principal producers were Pocahontas Fuel 
Co., Southeastern Mining Co., Wildcat Coal Co., Rebecca Coal Co., 
and Alfredton Coal Co. The chief seams mined were the Upper 
Seaboard, the Red Ash and the Jawbone. 

Pounding Mill Quarry Corp. with operations at Bluefield and 
Pounding Mill mined, ctus. and prepared limestone principally 
for concrete aggregate and roadstone. Other uses included railroad 
ballast, dust for coal mines, and stone sand. About two-thirds of the 
output was shipped by truck, and one-third, by railroad. 

Peery Lime Co., Inc., North Tazewell, and Blue Grass Lime Co., 
Maxwell, mined limestone to supply their nearby lime plants. Both 
companies used coal-fired pot kilns and produced hydrated lime for 
mason's and agricultural lime. Output was used locally and shipped 
to West Virginia, Tennessee, South Carolina, and North Carolina. 

Miscellaneous clay and shale was produced by General Shale Prod- 
ucts Corp. near Richland at an open-pit mine for the manufacture 
of heavy clay products. 

Warren — Riverton Lime & Stone Co., Division of Chadbourn 
Gotham, Inc., mined shaley limestone to supply its nearby mason 
cement plant. The principal consuming areas were Virginia, Nort 
Carolina, and the District of Columbia. Limestone mined by Skyline 
Crushed Stone Co. and Riverton Lime & Stone Co. Quarry No. 5 
was sold for concrete aggregate, roadstone, agstone, and stone sand. 

Washington.—Lambert Bros. Inc. Division of Vulcan Materials 
Co., with quarries at Abingdon and Bristol, and Meadowview Lime 
Co., Meadowview, quarried and prepared limestone for building and 
highway construction and for agstone. 

United States Gypsum Co. produced the only gypsum mined in the 
State, at Plasterco. This firm also produced and sold plasterboard 
and other gypsum products. 

Westmoreland.—Sand and gravel for building, paving, and fill was 

roduced by Potomac Sand & Gravel Co. in its stationary plant at 
Kinsale and by Brown Construction Co. near Colonial Beach, 

Wise.—Output of bituminous coal dropped 14 percent but the county 
retained its rank as the third largest coal-producing county. There 
were 232 active mines, of which 195 were deep mines, 26 were strip 
mines, and 11 were auger mines. Over three-fourths of the tonnage 
came from deep mines, and nearly one-fifth came from strip opera- 
tions. Wise County again ranked first in production of strip mine 
coal, although output declined to 1 million tons compared with 1.3 
million tons in 1959. Underground equipment included 227 hand- 
held and postmounted drills, 35 rock drills, and 168 cutting machines. 
Haulage facilities included 126 animals, 165 locomotives, 818 mine- 
cars, 48 shuttle cars, 6 rope hoists, and 40 main conveyors. Strip mine 
equipment epee 11 diesel electric power shovels, 49 power 
shovels, 4 carryall scrapers, 35 bulldozers, 11 horizontal and 6 vertical 
power drills, and 67 trucks. Auger mine equipment included 9 

615620-—61——69 
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augers, 8 bulldozers, 2 power drills, and 7 trucks. The chief producers 
were Stonega Coke & Co., Coal Processing Corp., Wise Coal & 
Coke Co., Sunrise Coal Co., Inc., and Mudlick Coal Co. The principal 
seams mined were the Taggart, the Imboden, the High Splint, the 
Norton, and the Blair veins. un 

Beehive coke was produced by five companies—Christie Coal € Coke 
Co., Hawthorne Coke & Mining Co., Stonega Coke & Coal Co., Norton 
Coal Co., and Wise Coal & Coke Co. No slot-type ovens were in 
operation, and no byproducts were recovered. . 

The Clinchfield Coal Co. completed one natural gas well into the 
Big Lime formation. 

Eak was mined for concrete aggregate and roadstone by 
Southwest Quarries, Inc., near Big Stone Gap. Shipments of finished 
stone were 90 percent by truck, and 10 percent by railroad. 

A detailed description of the occurrence and appearance of stron- 
tium minerals in the county was reported. Other localities in Vir- 
ginia where these minerals have been found also were mentioned.” 

Wythe.—Recoverable lead and zinc were produced at the Austinville 
mill of the New Jersey Zinc Co., Bertha Minerals Division. This 
mill handled the output of both the Ivanhoe and Austinville mines. 
Ore from the Ivanhoe mine was hauled through a 214-mile tunnel under 
the New River to the Austinville concentrating mill with 10-ton diesel 
locomotives and 80-cubic-foot mine cars. The ore was mined by the 
room and pillar method. Mine openings were vertical shafts. The 
Austinville mine worked at full capacity for the first 8 months of the 
year. Operations were then interrupted by a 113-day strike oo 
6 through November 30). The labor contracts negotiated expire July 
27, 1963. with the right to open discussions, for a wage ess only, 
on March 27, 1962. Concentrate was treated at smelters at Palmer- 
ton, Pa., East Chicago, Ind., Omaha, Nebr., and Carteret, N.J. Be 
cause of the closing of the American Smelting & Refining Co. smelter 
at Federal, Ill, where silver had been obtained from smelting lead 
concentrate, no byproduct silver was reported during 1960. Another 
byproduct of the lead and zinc ores at Austinville and Ivanhoe was 
the limestone county rock which was sold chiefly for agricultural 
purposes, including fertilizer filler. 

Limestone for concrete aggregate and roadstone was produced near 
Austinville and Wytheville by H. D. Crowder & Sons, Virginia Stone 
& Construction Corp. and Pendleton Construction Corp. The Town 
of Wytheville also mined and prepared limestone for road building 
and maintenance Newman Brothers, Sylvatus, mined and crush 
sandstone for concrete aggregate and roadstone. Silica Products Co. 
produced building sand at its Max Meadows plant. 


Y Michet!, Ricard S. and Phsrr. Richard P Stmnticm Miner=1s From Wise County. 
SEU Virginia Miserals «podlished ^v Virginia Division of Mineral Resources, Char 
lettesvine Val). rol A Na 4, Uribe? isa pp 14 


The Mineral Industry of Washington 


and the Washington Division ef Mines and Geelogy. 
By Frank B. Fulkerson,’ William N. Hale,* and A. J. Kauffman, Jr.* 


4 


INERAL production in Washington totaled $70 million in 1960, 
M a record for the State. This value was 4 percent greater than 
the previous high of $67.3 million in 1955 and 10 percent greater 
than the 1559 total of $63. 9 million. Half the gain over 1959 was 
attributed to metal mining and half to nonmetal extraction. In the 
value of metal output larger yields of gold, silver, uranium, and zinc 
more than offset lower production of lead. Among the nonmetals, 
sand and gravel and stone production and cement shipments increased 
in volume. Higher prices and unit values for some minerals and 
metals were offset by declines for other commodities, and the increase 
in total value was due entirely to greater quantities produced. The 
index of the quantity of production was 110 (1959 — 100), which 
represented the same 10-percent gain over 1959 as in the value of pro- 
duction. The index was an average of the percentage changes from 
1959 to 1960 in the quantities of the commodities produced, weighted 
by their 1960 values. 

Five mines supplied nearly the entire metal production. "These 
were Knob Hill (gold-silver, Ferry County), Gold King (gold-silver, 
Chelan County), Pend Oreille and Grandview (both lead-zinc, Pend 
Oreille County), and Midnite (uranium, Stevens County). 

Production of primary aluminum increased from 333,615 to 346,196 
tons. The 1960 figure was 72 percent of the rated capacity of the 
Washington primary aluminum industry. The long-term outlook 
for this industry in the State was good owing to greater availability 
of power and expected market expansion. Production has been 
curtailed since 1957. 


a > Commodity- industry analyst, Bureau of Mines, Albany, Oreg. 
2 Chief, Albany Office of Mineral Resources, Bureau of Mines. Albany, Oreg. 
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TABLE 1.—Mineral production in Washington * 


A II 180 
Cone EE ta ores, etc. ).. short tons. y 
recov con ete.) ... tons.. 

Iron ore (usable) ............... A hona d long tons.. 4 

Lead (recoverable content of ores, etc.).....short tons.. 10, 310 
Manganese ore and concentrate (35 percent or more 

MD). secs ee -short gross weight... 83 

AEII on ORE TA ET -short tons.. 32, 884 

Petroleum (crude)......... thousand 42-gallon barrels. . 1 

A E short tons.. 9 

Sand and gravel................................. 0.... 21, 300 

Bt a Ok o ec PER E E IET PEE 12, 278 

Tale and soepstone. ....................... -short i: 4, 073 

ORO A A do.... 152, 336 

content of ores, ete.) ...........do.... 17, 111 


Zinc (recoverable 

Value of items that cannot be disclosed: Abrasive stone 
(grinding pebbles), barite, carbon dioxide, cement, 
distomite, gern stones, gold, gypsum, magnesite, oli- 
vine, silver, strontium (19590), and values indicated 
by footnote IA A AA 


1 Production as measured by mine shipments, sales, or marketable production (including consumption 


poe 
M^ xcludes fire clay included with “Value of items that cannot be disclosed." 
¿ Figure withheld to avoid disclosing individual company confidential data. 


s Total to eliminate duplicating value of raw materials used in manufacturing cement. 
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Ficure 1.—Value of sand and gravel, coal, stone, lead and zinc, and total value 
of mineral production in Washington, 1935-60. 
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Trends and Developments.—The Industrial Raw Materials Advisory 
Committee to the State Department of Commerce and Economic De- 
velopment recommended a 10-year program of mapping to assist in 
developing and using the mineral resources of Washington. It was 
estimated that only 25 percent of the State had been covered by ade- 
quate topographic maps, and that less than 10 percent was covered by 
adequate geologic maps. The committee reported that many raw ma- 
terials, known to occur in Washington, were being purchased elsewhere. 

New power for industrial users became available from the Bonne- 
ville Power Administration (BPA) in 1960 because new projects were 
completed by Federal and non-Federal agencies in the Pacific North- 
west. Another favorable power development was the agreement 
reached by delegations appointed by the Governments of Canada and 
the United States on basic terms for cooperative development of the 
water resources of the Columbia River Basin. The agreement, which 
was to be incorporated into a treaty early in 1961, if implemented by 
construction would provide 15.5 million acre feet of controlled stora 
at Arrow Lake, Duncan Lake, and Mica Creek, British Columbia. 
The storage would be usable for increased hydroelectric power gener- 
ation downstream as well as in providing substantial benefits for flood 
control, irrigation, navigation, and pollution abatement. 

The Atomic Energy Commission (AEC) was studying the possi- 
bility of converting the new plutonium reactor under construction at 
the Hanford atomic works at Richland to a dual-purpose reactor for 
producing electricity to aid in the development of the Pacific North- 
west. The conversion, estimated to cost $100 million, would require 
Congressional approval. The reactor, rated at 700,000 kw., would be 
the rea nuclear powerplant in the world. 

A bibliography of Washington mineral resources was published.’ 

Consumption, Trade, and Markets.—Slower business conditions led 
to slackened production of some commodities by yearend. 

Although building activity in the State dropped sharply (building 
permits decreased 21 percent in value) because of less residential con- 
struction, the overall annual trend in the construction industry was 
about the same as in 1959. Employment and weekly hours of con- 
struction workers increased slightly, and cement shipments to and 
within Washington declined slightly. Value of contracts awarded 
by the State highway commission increased more than one-third, and 
value of highway work put in place during the year was the same 
as in 1959. Heavy-engineering awards declined sharply compared 
with 1959 because of decreases in several categories including military, 
electric power, and nuclear energy projects. A number of excep- 
tionally large contract awards had been made in 1959, and as a result 
heavy-engineering construction in the State increased in 1960. 


8 Reichert, William H., Bibliography and Index of the Geology and Mineral Resources of 
Washington, 1937-1958 : Washington Div. of Mines and Geol., Bull. 40, 1960, 721 pp. 
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TABLE 2.—Indicators of Washington business activity 


MONET A CRI RI EEA eee eeeeececase Million dolars.. 6, 674.0 +5 
Por capita AA bo ee dollars... 2, 334.0 +4 
Construction activity " 
uilding permits......................-......-.....-...-.-million dollars... 325. § -2 
rod engineoring SW OPUS E A etie che do.... 211 -& 
Btate highway commission: 
Value of contracts awarded........------ LL LL ccc 25... do.... 68.3 TE 
Value of contract work performed.._...........-............- do.... 54.7 0 
Cement shipments to and within Washington 
thousand 376-pound barrels.. 5, 642. 0 -1 
Average weekly hours of construction workers..........-.-..-......--.- 36.5 +1 
Cash receipts from farm marketings-.................-..-. -million dollars. . 546.2 0 
AAA ee oe ieee os do.... 1, 256. 9 0 
Annual average labor force and employment: 
Total labor force... .......- c ccc LLL c eee eee thousands. - 1, 095.4 +1 
A A A do.... 69.1 4H 
Employment: 
Construction... 22.222 eee eee ee ne ce caeco do.... 44 3 +1 
A NINA A SI do.... 57.8 —14 
Lumber and wood products................. lll lc lll lll... do.... 45.0 -4 
Food processing......-- 2.. ceca ee ee eee e reca do... 27.5 0 
All manufacturing........---2- -2-2.2 -2 ...... oo do.... 217.6 —$ 
BD AE 0...- 1, 026. 1 +1 


1 Some of the 1960 figures are preliminary. 


Sources: Survey of Current Business, Construction Review, Pacific Builder and Engineer, Washington 
State Highway Commission, The Farm Income Situation, Washington Labor Market, Employment and 
Payrolls in Washington State, Labor Force and Employment in Washington State, and Bureau of Minas 


The increase in personal income in Washington in 1960 was equal 
to the national gain. Annual ave unemployment increased 12 
percent in 1960 as the result of curtailed employment in the aircraft 
and lumber and wood products industries. Employment was main- 
tained in food processing, the third largest manufacturing industry. 
Employment declined 4 percent in all manufacturing industries, but 
payrolls remained the same as in 1959. 

Employment and Injuries.—Average annual employment in the min- 
ing industry increased slightly. In most other mineral industries, 
employment was below 1959, according to the Washington Employ- 
ment Security Department. As the result of dwindling employment 
in the last quarter, the number of workers in the primary aluminum 
industry averaged 5,000 for the year, compared with 6,600 in 1959 
and 9,500 in 1956, when peak activity in this industry was reached. 

The injury statisties in table 4 were compiled from reports to the 
Bureau of Mines from the mining companies in the State. 
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TABLE 3.—Annual employment and total wages in the mineral industries 


Mining: 
Metal mining... c 501 oo Se cee ee os He deu 
Bituminous coal, crude petroleum, and natural gas......... 
Nonmetallic mining and quarrying..._-_..-.-_-------.-.--- 


* «poo — we Owe ewer Ce up eee sr we en ow ww Dom ee ee wee oo ow oor + 


Total AAA eL ee ths 


Smelting, refining, and casting: 
Blast furnaces, steel works, rolling and finishing mills...... 
Iron and steel foundries. .__.-__...----_--__..-_----.------- 
ome Une. refining, and casting of nonferrous metals, except 
HUUnull.:. jl E Cee ei 
Smelting, rolling, drawing, and casting of aluminum. ...... 
Miscellaneous 


COO De a» a» p P GP um ap ue do dp 0 0D m 28 Oe Oe D ap 2 up VD ap See db oo D ab ap mo 


Total. A ONERE ERN EROR RENE 65, 722 
Industrial chemicals! ........ c LLL eee eee 68, 749 
Petroleum refining and related industries.....------------------ 10, 191 


Grand total... ae he oo eae ck es coz cs UE eee 185, 744 


1 The Hanford atomic installation is the largest in this classification. 


Source: Washington Employment Security Department bulletins on industries covered by Washinge 
ton State Employment Security Act. Industry groups may vary from those in the Bureau of Mines 
canvass. 


TABLE 4.—Injury experience in the mineral industries! 


Men Average Man- Injuries 
Year and industry working | active hours Fatal per 
daily days worked injuries | injuries million 
man-hours 


1959: 


uarries and mills 2. ............ 1, 081 226 | 1,956, 924 |.......... 
onmetal mines and mills........ 195 174 210. 951 |.......... 
Sand and gravel operations....... 817 206 | 1,345, 339 1 
Metal mines and milis............ 450 254 914, 700 1 
Coal mines. .........-.-....-.---- 285 199 452, 929 |.--------- 
dy A A IT 2, 218 4, 940, 843 2 
1960: $ 
rries and mills 2... ........... 924 218 1, 610, 206 1 
Nonmetal mines and mills.......- 293 153 459. 625 |.....----- 
Sand and gravel operations. .....- 793 196 | 1,245,329 |.......... 
Metal mines and mills............ 517 236 970, 343 |.......... 
Coal mines. ....-......--....-.--- 202 176 285, 174 1 


qe | ÉD d 


4, 476, 677 


1 Includes only commercial operations. 
2 Includes cement- and lime-processing plants. 
8 Preliminary figures. 
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REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Abrasive Materials. Manufacturers Mineral Co., Chewelah, Stevens 
County, produced grinding pebbles for use at its Seattle plant. Output 
was less than in 1959. 

Barite.—Production of barite more than doubled, compared with 
1959. Two companies—D & P Lewis Mining Co. (formerly Chewelah 
Minerals Co.) and Natural Stone Co.—supplied the output. Work at 
the Lynx Cats deposit (D & P Lewis) on Eagle Mountain near Chewe- 
lah was resumed in September after having been idle since 1958. 

Cement.—Combined output of portland and masonry cement was 
T percent lower than in 1959; shipments were 1 percent higher. The 
industry, comprised of six plants owned by four companies, operated 
at about 66 percent of capacity (67 percent in 1959) ; yearend stocks 
decreased considerably. Within-State-shipment terminations in- 
creased to 88 percent, compared with 83 percent in 1959; the remainder 
went to other Pacific Northwest States and Alaska. 

Construction of & cement-distribution terminal at Vancouver by 
Ideal Cement Co. continued. 'Three storage silos having a capacity 
of 100,000 barrels were completed about midyear. Field studies were 
continued by the company on limestone deposits 30 miles up the Snake 
River from Clarkston, Asotin County ; location of the site and interest 
in building a cement-producing facility were announced in 1959. 

Combined production from nine cement plants in Washington and 
Oregon was 8,244,300 barrels (376 pounds each); the same plants 
shipped 8,319,400 barrels during the year. Ave value of portland 
cement shipped by producers in Washington and Oregon was $3.52 
per barrel, f.o.b. plant, compared with $3.50 in 1959. 

Clays.—Clavs sold or used by producers decreased 5 percent, largely 
because of reduced output of miscellaneous clay for heavy clay prod- 
ucts (building brick and draintile) : smaller output of fire clay used 
in making refractory products (firebrick and block) also contributed 
to the decline. 

Fire clay was mined at five operations in Spokane and King Coun- 
ties: 13 pits in 8 counties yielded. miscellaneous runs and King, 
Spokane, and Whatcom Counties were the source of clay used in 
manufacturing cement. A small quantity of bentonite was dug in 
Yakima County for lining irrigation canals. 

Diatomite.—Quantity and value of diatomite production increased 10 
percent and 2 percent, respectively, over 1959. Kenite Corp., Quincy, 
Grant County, mined and prepared diatomite for filler, in eon. and 
miscellaneous purposes 

Gypsum.—A gro Minerals Inc.. mined gypsite (a mixture of gypsum, 
iana and clay) from its Poison Lake deposit near Tonasket, 
Okanogan County. Output was marketed for agricultural uses. 

In Seattle, Kaiser Gypsum Co., Inc.. processed raw material from 


Baja California, Mexico, for gypsum building products. Gypsum 
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imported from British Columbia was marketed by a Spokane firm 
for agricultural purposes. 

Magnesian Minerals. —Lessened demand for refractory magnesia by 
the steel industry resulted in a 25-percent decrease in tonnage and 
value of crude magnesite mined by Northwest Magnesite Co. 

Production of olivine, principally for use as foundry sand, continued 
to increase and was 42 percent higher than in 1959. Northwest Olivine 
Co. mined olivine at the Twin Sisters quarry, Skagit County, and 
processed the material at its Hamilton plant. 

Pumice.—Grimes Co. marketed pumicite from its Sunnyside quarry, 
Yakima County, for use as a pozzolan material. Output increased 
substantially over that of 1959. 

Sand and Gravel.—Production of sand and gravel increased from 
21.4 million tons ($18.6 million) in 1959 to 25.3 million tons ($19 mil- 
lion). Demand for use in highway construction and maintenance 
continued strong. 

Sand and gravel was produced in 36 of the 39 counties in the State. 
The output of each of five counties was valued at over $1 million— 
Walla Walla, Pierce, Snohomish, King, and Franklin. Distribution 
by use was road building and maintenance, 30 percent; construction, 
26 percent; and miscellaneous, 44 percent. Included under miscel- 
laneous for 1960 was a large quantity of fill material used at dam- 
construction projects. 


TABLE 5.—Sand and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 
Class of operation and use AREAS IS APA 


Quantity Value Quantity Value 


——— a 


Commercial operations: 

A A E. 5, 366 $5, 725 4, 765 $4, 854 
Road material.......................-. 2. ll ee o 4, 267 4,076 3, 584 3, 360 
Railroad ballast............-.--.......- ll llle lll. 1 1 359 214 
Oli oo ese Dt aa aE E 1, 693 1, 368 2,039 1, 393 

TO dur A e a R eE 11, 325 11, 170 10, 748 9, 821 

Government-and-contractor operations: 

UINIBE A once cda cuba O II PEE 975 804 1, 781 2, 251 
Road MASA) EA cece e euas Remi e ra atacs 5, 953 3, 973 4, 026 9, 284 
OUNCE AAA 3, 106 2, 539 8,712 3, 623 

LOTA O aa 10, 034 7, 406 14, 519 9, 158 

AM operations: 

FA A A A 6, 340 6, 619 6, 546 7,105 
Road material............................. Lll lc... 10, 220 8, 049 7, 010 6, 644 
Railroad ballast...................-....... 2.2.2... () (1) 359 214 
Othon aaa 4, 799 3, 908 10, 780 5,016 

a E A A a ai LE 21, 360 18, 576 25, 297 18, 979 


3 Included with “Other” to avoid disclosing individual company confidential data, 
3 Mainly fill material used at dam-construction projects; also includes special sands for construction and 
n os and sand and gravel used for miscellaneous unspecified purposes, including items indicated 
y tnote 1. 
3 Owing to rounding, individual items may not add to totals shown. 
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Stone.—The quantity of stone quarried totaled 13.9 million tons 
valued at $15.8 million, compared with 12.3 million tons valued at 
$13.6 million in 1959. Consumption by the U.S. Army Corps of 
Engineers (Walla Walla district) furnished a large part of the in- 
crease. Stone was quarried in 34 of the 39 counties. Walla Walla 
County led in stone output, followed by Klickitat and Douglas Coun- 
ties; Walla Walla and Klickitat Counties each had production valued 
at more than $1 million. 

R. H. Sussex developed a silica deposit along the Loup Loup Pass 
highway, 14 miles from Okanogan. Lane Mountain Silica Co. aries 
constructing a 400-ton-a-day silica-processing plant near Valley, 
Stevens County. The mill was to upgrade silica (weathered quartzite) 
from a deposit on Lane Mountain, 10 miles distant, to a es 
sand suitable for use by the glass industry in the Pacific Northwest. 

Basalt, greatest in tonnage output, was used for concrete aggregate, 
roadstone, riprap, and ballast. Walla Walla and Klickita Counte 
had the largest output. 

Limestone production from Chelan, Pend Oreille, Skagit, Stevens, 
and Whatcom Counties was used in manufacturing cement. Crushed 
limestone for agricultural purposes came from Snohomish County, and 
limestone from Stevens County was used at paper mills and metallurg- 
ical plants. Dimension marble and marble crushed for roo 
granules and terrazzo chips and for agricultural uses were market 

rom Stevens County quarries. 


TABLE 6.—Stone sold or used by producers, by uses 
(Thousand short toms and thousand dollars) 


Die Son gore MA I ll. $265 
Cone and A lll. 6 733 
o a esi ia ea ere aeons 2, 008 
Ra rudi DALAS ooo oo (0) 
Oe E 6 796 
Total oo. 15, 796 
Moe wish “Other™ to aro ia da company confdenttal data. 
Bal al een maces. Teil ac! ecos Mais Sugar refneries; and for miscellaneous 


UT Se UR OS es ad Dy aro L 
ua ke WO PEA, ur Lo eS Tay IX dd to total shown. 


Dimension granite was quarried in Grant, Kitsap, Spokane, What- 
cem, and Yakima Counties Crushed granite quarried in Chelan, 
Dougias, Ferry, King, Kitap. Okanogan. and Snohomish Counties 
Was used mainly as roadstone; other uses included rooting rock, riprap, 
and poultry grit. 

Sandstone was quarried for facings and flagging (Ferry and 
Kittitas Counties), as rough blocks (Pierce County), for use in manu- 
facturing cement (Pend Orile County), and for making ferroalloys 
(Spokane County). 
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Talo and Soapstone.—Tonnage and value of soapstone output were 
about half the 1959 totals. Soapstone mining was limited to Skagit 
County where three operators near Marblemount produced the raw 
material for processing at two grinding plants. Some of the output 
was shipped to Oregon for grinding. e chief use for the ground 
soapstone was as a carrier for insecticides; a small quantity was sold 
for paint filler. 

Vermiculite (Exfoliated).—An increased tonnage of Montana vermic- 
ulite was expanded at the Spokane plant of Varmiculite Northwes 
Inc. The product was marketed principally for use in insulation an 
lightweight-plaster and concrete aggregate. 


METALS 


Aluminum.—Primary aluminum output totaled 346,126 short tons 
valued at $181.1 million, an increase of 4 percent in tonnage and 10 
percent in value over 1959. Aluminum output, largely because of 
slackened markets and increased competition from new plants in 
the Midwest and East, was 28 percent (136,900 tons) short of the 
total State primary capacity (483,000 tons). 


TABLE 7.—Primary aluminum plant capacity and production data 


Primary production 


capacity, Percent of Value price per 
short tons | Short tons | national |(tbousands)| pound, 
total cents 


Pd  _. €QDur$nn a A 


1951-55 (average)........................... 389, 000 368, 475 31 $146, 757 21.0 
POW secectm cestode sedate sdocesecssewecees 481, 000 486, 204 26. 0 
A axi cui at 483, 000 445, 709 27.5 
A A e vade 483, 000 311, 417 20 156, 376 26.9 
AA 483, 000 333. 615 17 165, 423 26.9 
AAA — — 483, 000 346, 126 17 181, 138 1 26.0 


1 Price of pig now applied to ingot. The use of the term “pig” was discontinued in August 1960. 


Higher purity end products and exports of primary metal and 
semifabricated products to western Europe were becoming more 
important to State producers. Additional PUDE cells for producing 
superpurity aluminum were in operation at the Mead plant of Kaiser 

uminum & Chemical Corp. at Spokane. The Mead plant became 
one of the leading producers of superpurity aluminum 1n the world. 
New products were aluminum shot for deoxidizing steel and impact 
extrusion slugs for manufacturing seamless cans. The Kaiser com- 
pany Trentwood rolling mill began producing sheet for food cans, 
using new equipment that cost $3 million. 

Further expansion of facilities to produce higher pu roducts 
was considered by some of the aluminum companies. Reynolds Metals 
n pn to expand the Longview aluminum reduction plant to 
p uce extrusion ingot, improved ingot products, and bar stock 

or making aluminum conductor wire. The estimated $600,000 ex- 
pansion included a new building, three holding furnaces, a horizontal 
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casting machine, sawing equipment, and homogenizing furnaces. 
Aluminum Company of America (Alcoa) decided to increase manu- 
facturing facilities 1n the ingot-casting department of the Vancouver 
plant; $250,000 was to be spent to construct a building and install 
a preheat furnace for extrusion ingot. 

Bauxite.—The Washington Division of Mines and Geology mapped 
bauxite deposits in Cowlitz and Wahkiakum Counties during the 
year. 

Copper.—Copper output was 78 tons, an increase of 59 percent over 
1959. Of the total, 53 percent came from lead-zinc ores of Pend 
Oreille Mines & Metals Co. (Pend Oreille mine) and American Zinc, 
Lead & Smelting Co. (Grandview and Mineral Rights mines)—all 
in Pend Oreille County. Operations directed principally to recoverin 
lead and zinc had been the main source of copper since closure o 
the Holden mine, Chelan County, in 1957. 

Kromona Consolidated Mines, Inc., produced 40 percent of the 
State total from the Kromona mine, Snohomish County, where ore 
was valued chiefly for its copper content. Small quantities of copper 
concentrate were shipped to the Tacoma smelter by Paymaster Mines, 
Inc. (Paymaster mine), Okanogan County; Amco Mining Co. (Way- 
side mine), Snohomish County; Bonanza Mines, Stevens County; 
a Machinery Center, Inc. (Holden mine cleanup operations), Chelan 

unty. 

Ferroalloys.—Keokuk Electro-Metals Co., Wenatchee, produced sil- 
icon metal and ferrosilicon in four electric furnaces (three silicon, 
one ferrosilicon) until July 1; output was curtailed during the re- 
mainder of the year owing to depressed markets. 

Pacific Northwest Alloys, Inc., reactivated the second of its four 
furnaces early in the year at the Mead ferrochromium plant. 

Gold.—Gold. output increased 9 percent over 1959. Lovitt Mining 
Co., Chelan County (Gold King mine), and Knob Hill Mines, Inc., 
Ferry County (Knob Hill and Gold Dollar mines) were the principal 
producers. Four other companies were active gold producers; Ma- 
chinery Center, Inc., Salt Lake City, Utah, recovered the metal from 
cleanup operations at the Holden mine, Chelan County. 

Iron Ore.—No iron ore was produced in 1960. Results of a magne- 
tometer and scintillometer survey, made by Hunting Geophysical 
Services, Inc., in 1959, were published.* This report, including 25 
maps, covered parts of northeastern Okanogan County and north- 
western Ferry County. 

Lead.—A lengthy strike at The Bunker Hill Co. lead smelter, Kel- 
logg, Idaho, and a higher pu for zinc (companies focused attention 
on zinc production) contributed to a decline in lead production. Lead 
output decreased 25 percent from the 10,310 tons produced in 1959; 
however, total value of lead production dropped 24 percent, indicatin 
a slightly higher 1960 weighted average price for lead ($0.117 a Bound 
compared with $0.115 a pound for 1959). 


“Hunting Geophysical Services, Inc. Geological Interpretation of Airborne Magnetom- 
eter and Scintillometer Survey, Mt. Bonaparte, Bodie Mountain, Curlew, Aeneas, and 
Republic Quadrangles, Okanogan and Ferry Counties, Wash.: State of Washington Div. 
of Mines and Geol. Rept. of Investigations No. 20, 1960, 34 pp. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zino, in terms of 
recoverable metals * 


Material | Gold (lode and placer) | Silver (lode and placer) 
Mines producing sold or A ee eee 
Year treated 3 
(thousand 
Lode Placer {| short tons) 


eos o | mee e Yet Po | amr d 


1951-55 (average)..... 26 2 1, 536 344 $312 
Ts eco 34 1 1, 697 448 406 
AA 19 1 1, 495 (n 
19058... eem o rn 14 3 975 3 e 
1950... darias 15 1 958 s! (3 
1960 t.. ooo 17 O 1, 070 3 (3) 
1860-1900. ............].---..-.-.]--.-...... (5) € 2, 844, 331 € 78, 307 6 16, 391 612, 333 
Lead 
Total 
value 
Short Value (thousands) 
tons (thousands) 
1951-1955 (average)... 10, 218 $3, 051 $14, 494 
1950- oo oou 11, 657 3, 660 16, 044 
j'y cia is adios 12, 734 3, 642 13, 706 
E AR A 9, 020 2,111 10, 469 
1959... 20, 310 2,371 10, 986 
1960 t_............... 7,725 1, 808 12, 388 
1860-1960. ............ 208, 000 47, 912 204, 216 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, and ore supped to 
smelters during calender year indicated. Owing to rounding, individual items may not add to totals shown. 
2 Does not include gravel washed. 
3 Figure withheld to avoid disclosing individual company confidential data. 
4 No placer operations in 1960. 
4 1860-1 ata not available; 1904-60—30,339,001 short tons. 
ê Excludes 1957-60. 


TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in 1960, by 
classes of ore or other source material, in terms of recoverable metals 


Material Gold | Silver 
sold or (troy | (troy | Copper Lead Zinc 
treated lounces)|ounces)| (pounds)| (pounds) | (pounds) 


108,214; (0D | (0D | 8,000 ]|............|....-.-.---- 


100] (Y | (9 |. 2000 |... [sm RR 
1, 933 AAA [enn E EE cS 
959, 822 15,450,000 | 42,634,000 


————— || —M——ÓM— | ——À [| |.—M—M—— |1——M— 


1, 070, 069 156,000 | 15,450,000 | 42, 634, 000 


1 Figures withheld to avoid disclosing individual company confidential data. 
3 Combined to avoid disclosing individual company confidential data. 


Three mines in Pend Oreille County (American Zinc, Lead & 
Smelting Co., Grandview and Minera] Right mines; and Pend Oreille 
Mines & Metals Co., Pend Oreille mine) yielded the entire production. 

Manganese.—Sixty-seven manganese deposits in Clallam, Jefferson, 
Mason, and Grays Harbor Counties were described in a publication. 


5 Magill, E. A., Manganese Deposits of the Olympic Peninsula: Bureau of Mines Rept. 
of Investigations 5530, 1960, 82 pp. 
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Nickel.—No nickel was produced in 1960. The Jumbo Mountain 
nickel deposit, Snohomish County, was the subject of a report.* 

Silver.—Silver production increased 3 percent over 1959. Asin 1959, 
Knob Hill Mines, Inc. (Knob Hill and Gold Dollar mines, Ferry 
County), was the leading source of silver. Six gold producers sup- 
plied 96 percent of the total silver output. Silver was recovered at 
the average ratio of 4.7 ounces per ounce of recoverable gold. 

Three lead-zinc operations furnished 3 percent of the silver output; 
silver was recovered at the average ratio of 2.7 ounces per ton of lead 
produced, compared with a 3.6: 1 ratio in 1959, 

Two silver and five copper producers supplied about 1 percent of 
the State total; ore from the silver mines averaged 76.6 ounces a ton 
and silver from copper mines was recovered at the average ratio of 
24 ounces per ton of recoverable copper. 

Steel— Bethlehem Steel Co., Pacific Coast Division, installed a new 
Universal platemill, which was capable of rolling plate up to 30 inches 
wide, 3 inches thick, and 70 feet long. 

The company expanded the industrial fastener plant at Seattle: 
new equipment included a 34-inch cold boltmaker for production of 
6-inch long, 5$-, 34-, and %-inch diameter bolts and 1-inch diameter 
rivets. Also planned was installation of a new Universal cold header 
for forming 1⁄2- and 5%-inch diameter bolts and 15-, 5-, and 34-inch 
diameter rivets all up to 6 inches in le 

Uranium.—According to the Newmont Mining Corp. annual report, 
Dawn Mining Co. (controlling interest—51 percent Newmont Mining 
Corp. and 49 percent Midnite Mines, Inc.) milled 170,142 tons of 
uranium ore in 1960, compared with 160,000 tons in 1959. Dawn 
Mining Co. purchased the Silver Buckle Mining Co. Peters uranium 
lease for $1 million in June. Isbell Construction Co., Reno, Ner. 
contractor for open-pit mining operations at the Dawn company 
Midnite mine, also began mining the Peters lease. 

The Dawn company uranium-ore-purchasing contract with the 
AEC was made effective until December 31, 1966; it provided only 
for purchase of concentrates produced from uranium ores that were 
developed before November 24, 1958. Twenty-five Pacific Northwest 
operators met the September 30, 1959, deadline for submitting ore 
reserve data to the AEC and became eligible to sell ore to the Dawn 
company for processing at the Ford mill under the new contract. 
Twenty-five percent of the Dawn company mill capacity was allo- 
cated for handling custom ore. 

Zinc.—The rise in zinc output, 25 percent above that in 1959, was 
attributed to the emphasis placed on zinc recovery as the result of 
a price increase; the yearly weighted average price of zinc was $0.129 
a pound compared with $0.115 a pound in 1959. Increased price and 
os ey PEGHRGMOR boosted the value of output 40 percent above that 
o 


e Mills, J. W.. Geology of the Jumbo Mountain Nickel Deposit, Snohomish County, Wask- 
ington: Min. Eng., vol. 12, No. 3, March 1960, pp. 272-274. 
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Zinc concentrate, usually shipped to The Bunker Hill Co. elec- 
trolytic plant at Kellogg, Idaho, was moved to The Anaconda Com- 

any zinc facility (Anaconda, Mont.) during the 7-month strike at 

unker Hill. Three mines in the Metaline district—the Pend Oreille, 
Grandview, and Mineral Right—yielded lead-zinc ore. 


MINERAL FUELS 


Carbon Dioxide.—There was a 9-percent increase in the quantity of 
carbon dioxide recovered from mineral waters in Klickitat County 
by Gas-Ice Corp. The gas was converted to dry ice by the company. 
Another plant was maintained by the same concern at Finley, Benton 
County, for making carbon dioxide from an ammonia-plant waste 
product. Dry ice and liquid and gaseous carbon dioxide were 
marketed. 

Coal.—Nine underground and two strip-mine operations contributed 
to the 228,000-ton coal output, about 14,000 tons less than 1959. Stoker 
Coal Mining Co. operated the Tono No. 4 (Thurston County) under 
lease but was not active at the Stoker Nos. 2 and 3 in Lewis County. 

Two announcements by midyear indicated the possibility of a 
brighter picture for coal mining in the State—Japanese interests re- 
ported favorably on coking coal from Pierce County for use by the 
steel industry in Japan, and the Hanford atomic works contracted 
for a minimum of 50,000 tons of bituminous coal from Washington 
producers. Negotiations were reopened during the year between in- 
terested parties relative to a coal-fired steamplant for generating elec- 
trical energy at Lake Cle Elum in Kittitas Com The county public 
utility district has had an option to buy the Roslyn operations of 
Northern Pacific Railway Co. Coal Department. 

A mechanical planer, designed by Bureau of Mines engineers at 
Spokane for use in underground phosphate mines of the Western 
States, was tested at the Northern Pacific Railway Co. Coal Depart- 
ment No. 9 mine at Roslyn. The planer worked well in a steeply 
dipping coalbed, yielding a ton of coal per minute of working time 
from a 35-foot test face. The planer as used in phosphate mining was 
described in a Bureau of Mines report.’ 

Peat.—Production of peat was 27,800 tons, 5,100 tons less than 1959. 
King County led in peat production, followed by Snohomish, Kitsap, 
and Thurston. 

Petroleum and Natural Gas.—Recovery of crude oil from Sunshine 
Mining Co. Medina No. 1, Ocean City, Grays Harbor County, was the 
same as in 1959. 

Sunshine Mining Co. and Cascade Natural Gas Co. jointly drilled 
the Oscar No. 1 and Oscar No. 1-A, a southeast extension of the Ocean 


? Service. A. L., and Howard, T. E., Design and Test Operation of a Pneumatic Vibrating- 
Blade Planer. A Progress Report on Phosphate-Mining Research, 1956-57: Bureau of 
Mines Rept. of Investigations 5437, 1959, 22 pp. 
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City discovery, as well as the Rayonier No. 1 and Rayonier No. 1-A, 
12 miles north of Ocean City at Aloha. According to the companies, 
electrical logs of the Rayonier well, which was bottomed at 6,500 feet, 
indicated the presence of several producing horizons down to a depth 
of 4,700 feet. The production casing was set to 4,731 feet and a flow 
rate of 120 barrels a day was reported from a short production test. 


TABLE 10.—Test holes drilled for oil and gas in 1960 


Source: Washington Division of Mines and Geology. 


It was announced that Sunshine, through Summit Pipeline Co., a 
wholly-owned subsidiary, would pipe natural gas to Ocean City and 
Copalis Beach from the Sampson-Johns No. 1 near Oyehut. 


REVIEW BY COUNTIES 


Chelan.—Limestone from the Soda Springs quarry near Leaven- 
worth was shipped to the Grotto plant (King County) of Ideal 
Cement Co. 

Clark.—Miscellaneous clay was used for making heavy clay products 
by Hidden Brick Co. and Ridgefield Brick & Tile Co. 

A $250,000 expansion of the ingot-casting department of the Alcoa 
Vancouver aluminum plant was expected to be completed by the 
fall of 1961. The new facilities would permit production of higher 
quality ingots for use in making extruded shapes. 

In August, over 1,500 tons of aluminum ingot produced at the 
Alcoa Vancouver plant was shipped to western Europe. The ship- 
ment, the largest aluminum cargo ever loaded at the Port of Van- 
couver, consisted of extrusion ingot and smaller ingot shapes to be 
used as a metallurgical additive and for general foundry purposes 
at West German steel plants. 

Cowlitz.—Reyvnolds Metals Co. produced aluminum metal at its 
Longview reduction plant; a $00.000 plant expansion was planned. 

Douglas —Silicon metal and ferrosilicon were produced in electric 
furnaces at the Keokuk Electro-Metals Co. plant near Wenatchee. 
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TABLE 11.—Value of mineral production in Washington, by counties * 
(Thousand dollars) 


Minerals produced ín 1960 in order of value 


Adams Stone, sand and gravel. 

Asotin Sand and gravel. 

Benton Sand and gravel, stone. 

Chelan Gold, stone, sand and gravel, silver, copper. 

Clallam Sand and gravel. 

Clark esee 608 | Sand and gravel, stone, clays. 

Cowlitz Sand and gravel, stone. 

uglas 685 Stone, sand and gravel. 

Ferty 5 ee ee Qa) Gold, silver, sand and gravel, stone. 

Franklin Sand and gravel, stone. 

Garfield Stone. 

Grant Diatomite, sand and gravel, stone. 

Grays Harbor. ............. 288 Sand and gravel, stone, petroleum. 

Island Sand and gravel, stone. 

Jefferson Stone, sand and gravel. 

BING NN eset adada a Cement, sand and gravel, stone, coal, clays, peat, silver. 

Kitsap 232 Sand and gravel, stone, peat. 

Kittitas Coal, sand and gravel, stone, gold, silver. 

Klickitat 692 Stone, sand and gravel, carbon dioxide. 

¡A Sand and gravel, stone, coal, clays. 

Lincoln Stone, sand and gravel, 

Mason Sand and gravel, stone. 

Okanogan 238 | Sand and gravel, gypsum, stone, silver, copper, gold. 

Pacific 204 Stone, sand and gravel. 

Pend Oreille Zinc, cement, lead, stone, sand and gravel, copper 
silver, uranium, 

Pierce Sand and gravel, stone, clays. 

San Juan 156 | Sand and gravel. 

Skagit Cement, stone, sand and gravel, olivine, talc and 
soapstone. 

Skamania Stone, sand and gravel. 

Snohomish Sand and gravel, stone, peat, clays, copper, gold, silver. 

Spokane Cement, sand and gravel, stone, clays, uranium, 

Stevens Uranium, magnesite, stone, sand and gravel, barite, 
copper, silver, grinding pebbles, gold. 

Thurston Coal, sand and gravel, stone, peat. 

Walla Walh Sand and gravel, stone. 

Whatcom Cement, stone, sand and gravel, clays. 

Whitman Stone, sand and gravel. 

Yakima 964 1,290 | Sand and gravel, stone, pumice, clays. 

Undistributed ? 16, 378 


Total ¢ 70, 005 


! No production reported in Columbia and Wahkiakum Counties. 

2 Parure withheld to avoid disclosing individual company confidential data; included with **Undistrib- 
ute Ed: 

3 Includes value of some sand and gravel, stone, and gem stones that cannot be assigned to specific coun- 
tles and values indicated by footnote 2. 

* Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement. 


Ferry.—Knob Hill Mines, Inc., the leading producer of gold and 
silver in the State, operated its Knob Hill gold mine and the adjacent 
Gold Dollar mine owned by Day Mines, Inc., at Republic. 

According to the Day Mines, Inc., annual report to shareholders, 
the Knob Hil company produced 41,376 tons of gold ore from the 
Gold Dollar mine on a joint production basis with the Day company. 
Ore reserves were expanded with development of the 11th level, and 
two diamond drill holes indicated the persistence of the vein to the 
13th level; however, indications were that the grade was lower at 
depth. A new ore body, 400 feet long, designated as the No. 3-JO 
vein, was disclosed on the 8th level at the Gold Dollar property. 
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Adjoining properties were developed in 1960; development included 
5,638 feet of drifts and crosscuts and 12,188 feet of diamond drilling. 

Thomas Consolidated Mines, Inc., Spokane, trenched and sampled 
the South Penn open-pit gold mine in the Republic district. e 
work extended the known mineralized zone 75 feet beyond the a 
pit boundaries, which had been carried out over a 200-foot width; 
metallurgical tests indicated that the ore was amenable to cyaniding. 

Franklin.—Sand and gravel production was 1.3 million tons (471,- 
000 tons in 1959); the county ranked fourth in the State. Most of 
the increase was used by the U.S. Army Corps of Engineers at the 
Ice Harbor Dam. em 

King.—The value of nonmetal commodities produced in King County 
was $2.4 million less than in 1959. This marked the first time King 
County had been surpassed as a source of these commodities. Sub- 
stantial decreases in output of cement, sand and gravel, and stone 
contributed to this decline. 

Cement production by Ideal Cement Co. at its Grotto plant was 
less than in 1959; the quantity of clay mined by the company was 
almost double the 1959 tonnage. The Seattle plant of Lone Star 
Cement Corp. was closed for a short while for inventory adjustments. 

The Danville and Rogers mines of Palmer Coking Coal Co., Inc., 
supplied most of the coal production. The company also dug clay at 
its Bagley pit for making clay products. : 

Locally mined clays were used by manufacturers of firebrick and 
block, heavy clay products, and flowerpots. Soaprtone mined in 
Skagit County was ground at the Manufacturers eral Co. plant 
in Seattle 

Bethlehem Steel Co., Pacific Coast Division, Seattle, operated a 
new platemill at the steel plant and installed new equipment at a 
nearby fabrication plant to make a greater variety of cold-formed 
bolt products A building for 150 office ae completed in 
1960, was the last major project of a 3-year, $25-million expansion 
pregram. l 

Kittitas—Rittitas County maintained its position as the leading 
soune of coal produced. Northern Pacific Railway Co. Coal Depar- 
ment and Reslyn Cascade Coal Co. each operated a surface and under- 
ground mine 

Okanogan. —Grypsite was mined near Tonasket (Poison Lake) by 
Agro Minerals Ine. An epsomite deposit owned by the company in 
the same area was idia 

Paymaster Mines. Inc. Pxreros, completed construction of a 50- 
ton-a-iay mill at the site of a guld-silver-copper-tungsten property 
wawi included X claims ang Squaw Creek, northwest of Pateros. 
An air rape was being driven in the old Hunter tunnel, which was 
opened hxween PN and IAN Work ar the mine, which started 
my Apri, inciuded oreng old turneis on the property. setting up a 
dam and wwr, and balding a piiw-type ome reduction plant. 

Fezi Ora— Te Maali Fals par: of Leigh Portland Cement 
Ca was Ge principal pecca] indusry in tre county. Cement 
PARADA by the scvalyY corra 13 perveni in contrast to a 3o 
penent kumwa in PERES rara with 1959. Sand and gravel 
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output increased sharply. The county gained some $600,000 in value 
of nonmetals over the preceding year. | 

Pend Oreille Mines & Metals Co., according to the company annual 
report to stockholders, mined and milled 727,759 tons of ore, a 17- 
percent increase over 1959. 'Total costs were reduced from $3.384 & 
ton in 1959 to $3.254; operating costs were reduced from $3.116 to 
$3.004 a ton. Underground development expenditures totaled $305,132 
($298,340 in 1959) and consisted of 6,725 feet of drifts and raises 
25,380 cubic feet of station excavation, and 67,215 feet of diamond an 
long-hole drilling. Management substituted long-hole drilling where 
feasible to cut exploration and development costs; long-hole drillin 
Pur averaged $0.37 a foot, compared with $2.80 a foot for diamon 

rilling. 

Ore production at the Grandview mine (American Zinc, Lead & 
Smelting Co.) near Metaline Falls was started on a 650-foot level 
that was reached by sinking an inclined shaft 3,000 feet from the bot- 
tom of the main shaft; ore was mined from three levels. 

American Zinc, Lead & Smelting Co. opened up working sto 
in the Mineral Right mine on company property near the Grandview 
mine. According to the annual report to shareholders, the company 
expected to mine 50 percent of its tonnage from the Mineral Right 
mine by mid-1961, and by the end of the year only & small tonnage, 
if any, would come from the Grandview mine property. | 

A propero merger of claims in the Metaline district owned b 
Metaline Contact Mines, Inc.; Day Mines, Inc.; and The Bunker Hill 
Co. into one operating unit (Metaline Contact Mines, Inc.) was pro- 
posed and accepted by directors of the companies involved. The 
propery eno was to be handled by exchange of Bunker Hill 
and Da ines holdings for common stock of Metaline Contact. 
Consolidation of the Metaline area holdings was considered desirable 
to facilitiate a program of exploration, development, and operation 
under one operating unit. The agreement was subject to stockholder 
ratification. 

Pend Oreille County Public Utility District No. 1 and Diamond 
National Corp. granted $5,000 and $2,000, respectively, to two Wash- 
ington State University geologists to make a geochemical and geo- 

hysical mineral resources survey in the Metaline mining district. 
Gecchemical soil samples and geophysical anomalies were correlated 
with ore e indicated by previous diamond drilling. 

Skagit.—V alue of nonmetal commodities produced was $495,000 less 
than in 1959. A sharp drop in production of sand and gravel was not 
offset by gains in cement, stone, and soapstone production. The Lone 
Star Cement o plant at Concrete was the major nonmetal industry 
in the county. Olivine was mined at the T'win Sisters quarry. Soap- 
Stone was mined at deposits near Marblemount by Herman Smith, 
William Soren, and Cascade Talc & Silica Co. ec Y 

Snohomish.—The value of mineral production was $1.9 million. The 
county ranked second as a peat-producing area. Lowell Brick & Tile 
Co. used locally mined clay to make building brick. A 

Bear Creek Mining Co., exploration subsidiary of Kennecott Copper 
Corp., did geological work at the Index mine, Sultan Basin ares, 
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where three large breccia zones contain copper mineralization. Bear 
Creek also continued geological, geophysical, and geochemical explora- 
tion work on the Glacier Peak Minin & Smelting Co. property south 
of Plummer Mountain on Miners Ridge. The firm had worked sum- 
mers on the property since 1953 and had made regular option pay- 
ments. E. J. Longyear Co. conducted extensive diamond drilling at 
the Glacier Peak property for Bear Creek during the summer. Gla- 
cier Peak Wilderness Area, established September 6 by the Secretary 
of Agriculture, encompassed this property. 

Tapren to separate molybdenite from chalcopyrite was installed 
at the Kromona property, Sultan Basin district. 

Spokane.—Nonmetal mineral production was valued at $3.9 million, 
compared with $5 million in 1959. This decrease caused the county to 
drop to fourth place in value of nonmetals. Cement, sand and gravel, 
and stone production was lower. There was a small advance in clay 
output. Clay mined locally, limestone from Stevens County, and 
iron ore from Benewah County, Idaho, were used at the Irvin plant, 
Ideal Cement Co., the principal nonmetal industry in the county. 
Fire clay refractories and other clay products were made at Mica by 
Gladding, McBean & Co. Greenacres Gy peun Co. marketed Canadian 
gypsum for use as land plaster. 

ranium ore was shipped by Daybreak Uranium Co. (Dahl lease) 

and Evergreen Uranium Exploration Co. (Morning lease), 48 and 

2i miles, respectively, to the Dawn Mining Co. mill at Ford, Stevens 
unty. 

Silver Hill Mining Co., Spokane, purchased & 130-acre tungsten 
property on Moran Prairie from Spokane Tin Mines Co. Silver Hill 
planned to build a pilot mill on the pro rty, 

Stevens.— Magnesite mining at the Red arble and Keystone quar- 
ries of Northwest Magnesite Co. was the main nonmetal mineral in- 
dustry. Limestone was quarried for use in cement manufacture, as a 
metallurgical flux, and for various other p : 

Triton Mining Co. develo the old Sonn aker property (Joe 


Creek mine) near Colville. velopment consisted of retimbering a 
300- foot adit, diamond drilling, and ing and sampling a winze. 


Goldtield Consolidated Mines Co. drove a 1,500-foot drift from the 
bottom of the 100-foot-deep Anderson open-pit mine; three zinc ore 
bodies, discovered by diamond drilling, were developed. The 15- by 
16-foot drift was driven at a grade of about 10 percent to permit use 
af dieel- powered trucks to haul ore out of the mine. 

Clavloon Uranium Co. moved a 1,000-ton-a-day mill from Spokane 
to Che Stevens County Lead Trust mine. Jigs, ore crushers, hoppers, 
a Ue hors>power diesel-electric powerplant, and other equipment were 
taken to the property and set on foundations built early in the year. 
A buling was constructed over the equipment in the fall; late in the 
var the fead-sine gravity-type mill was operated on a test basis, treat- 
ux are fram Che aunpany-leased Lead Trust and Lead King mines. 

The Dawn Mining Ca Midnite mine was the leading producer of 
manam are m the Nate. The nearby Peters purchased by 
Lawn fran Suv Backie Mining Ca in June, vielded a considerable 
human Ore was haujed about 20 miles to the Dawn Mining Co 
aunar Pond for pmi ng. 
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Walla Walla —Value of sand and gravel and stone production, the 
only mineral commodities produced, rose to $6.5 million from $1.5 mil- 
lion in 1959. Most of the output was used by the U.S. Army Corps of 
Engineers at its Ice Harbor Dam project. 

Whatcom.— Whatcom County ra first as a source of nonmetal 
production. Substantial increases in cement and stone output ac- 
counted for the advance. The Olympic Portland Cement Co., Ltd., 
plant at Bellingham was the leading nonmetal industry in the county, 
and it continued to have the largest cement output in the State. Lime- 
stone for use at the cement plant was Produced by the company from 
the Kendall quarry near Maple Falls. 

Yakima.— Pumicite mined near Sunnyside was used as a pozzolan 
material. A small quantity of bentonite was produced for use in 
sealing irrigation canals by Tietonite Mines, Inc., near Naches. 
nem Clay Products Co. made building brick from clay mined 

ocally. 
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The Mineral Industry of West Virginia 


This chapter has been prepared under the cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the West Virginia Geologic and Economic Survey. Ds 


By James R. Kerr * and Jean Pendleton ? 


de 


INERAL production in West Virginia declined 2 percent in 
M value in 1960 despite increased production of most mineral 
commodities. The continuing decline in coal output after the 
steel strike was the contributing factor in the decline. Coal prices 
dropped $0.17 to $5.02, further decreasing the total dollar realization 
from this major industry. | | 
Greatly increased crushed stone production was recorded to meet 
the demand for materials used in constructing Interstate routes 77 
from Charleston to Parkersburg and 64 from Huntington to Charles- 
ton. Clays, salt, and petroleum output also increased significantly. 
Leading in mineral roduction were the larger coal producing 
counties of McDowell, Logn, Wyoming, Marion, Kanawha, an 


Raleigh. 
TABLE 1.—Mineral production in West Virginia * 
T 
E A A iQ Qus thousand short tons.. 
Coal A eb cesdebeedbaiddecous qe do.... 
Natural g8s.......... - --- less ss. million cubic feet.. 
Natural gas liquids: 
Natural gasoline................- thousand gallons.. 
|o p— ——  ——— PR da Oros 
Petroleum (crude)......... thousand 42-gallon barrels. . 
A ERU DORSET UU IE O thousand short tons.. 
Sand and gravel..............- cL e Le cec sess s sl do-... 
e AA A eau a ara da ua n do.... 


Value of items that cannot be disclosed: Bromine, calci- 
t memedam chloride, cement, gem stones, and 


See SOP OGeveBF TF Saeed ews BZ BZ FB eGeeeeeGeeranwvesececneee|wcowceocwecocoeoo 


cate as measured by mine shipments, sales, or marketable production (including consumption by 
ucers). 
2 Preliminary figure. 

3 Excludes certain stone, included with “Value of items that cannot be disclosed.” 


* Total adjusted to avoid duplicating value of clays and stone used in manufacturing cement and lime. 
§ Revised figure. 


1 Commodity-industry analyst, Bureau of Mines, Pittsburgh, Pa. 
* Statistical clerk, Bureau of Mines, Pittsburgh, Pa. 
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REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Coal.—Coal production decreased slightly from 1959. Captive pro- 
duction for the metallurgical market increased 7 percent but did not 
compensate for a 2-percent decline in commercial output. Although 
total output decreased, the number of mines increased significantly 
from 1,464 to 1,700. The increase was chiefly in small un erground 
mines as many miners, who were out of work because of increasing 
mechanization in the larger mines, opened pits and produced small 
ree dis for local markets. 

Underground-mined tonnage comprised 92 percent of total produc- 
tion; strip, 6 percent; and auger, 2 percent. The average value of 
coal production dropped from $5.19 to $5.02 per ton, reflecting a 
continuance of cost-cutting practices and greater competition for 
markets. 

Over 90 percent of underground production was loaded mechani- 
cally. Output by continuous mining increased 6 percent to 32 percent 
of total mechanically loaded output. There were 55 more continuous 
miners in use, bringing the total to 315. Most of the new machines 
loaded directly onto conveyors and into shuttle cars rather than onto 
the bottom for disposition by mobile loaders. The number of mobile 
loaders, decreased by 123, and the tonnage loaded by these devices 
dropped 5 percent to comprise 66 percent of mechanically loaded 
output. Of the 1,060 mobile machines, 88 loaded into mine cars; 
169, onto conveyors; and 803, into shuttle cars. The remaining ton- 
nage was mechanically loaded by 326 hand-loaded face conveyors. 

ther equipment at underground mines included 1,865 cutting ma- 
chines, 2,420 handheld and post-mounted drills, 147 mobile drills, and 
703 rotary and 483 percussion roof or rock drills. 

The following equipment was used at strip mines: 280 power 
shovels, 13 dragline excavators, 9 carryall APTE 247 bulldozers, 86 
horizontal and 58 vertical overburden drills, and 570 trucks of an 
average of 14-ton capacity, hauling an average of 7 miles from pit 
to tipple. At auger mines, 101 augers, 23 power shovels, 1 carryall 
scraper, and 78 bulldozers were used. A total of 210 trucks, average 
capacity of 14 tons, traveled an average of 6 miles from pit to tipple. 

e number of active cleaning plants dropped 14 to 170. Almost 
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86.5 million tons of coal, 73 percent of total output, was cleaned. 
Jigs cleaned 37 percent, wetwashing other than jigs, 54 percent; and 
pneumatic methods, 9 percent. Of total vp ues 31 percent was crushed 
and 15 percent was treated, chiefly with oil for dust-allaying purposes. 

According to preliminary data, the State coal-mining industry re- 
corded 119 fatal and 4.550 nonfatal lost-time injuries during the 
year, compared with 56 fatal and 4,800 nonfatal injuries in 1959. An 
alarming increase in fatality rates over the commendable record of 
1959 was evident in the rise from 0.73 to 1.00 fatal injury per million 
tons of coal mined. Nonfatal injury rates were 60.28 per million man- 
hours and 38.33 per million tons mined, compared with 56.16 and 
40.68, respectively, in 1959. Comparative employment data showed 
that the average number of men active decreased from 54,800 to 45,100. 
The average number of days worked per man increased to 200.5 from 
196.9. Total man-hours decreased to 76 million from 85 million. 

A major disaster occurred in a West Virginia mine on March 8 
when a mine fire claimed the lives of 18 men. Preliminary data indi- 
cated that 91 of the State's remaining 101 fatalities occurred under- 
sais Of these, 64 were caused by falls of roof, 12 by haulage, 4 

y machinery, 3 by electricity, 3 by gas or dust explosions, 2 by falls 
of face, and 3 by other circumstances. The fatalities occurring in 
surface facilities associated with the underground mines were caused 
by haulage (3), machinery (1), and other circumstances (4). The 
one fatality each occurring at strip and auger mines was caused by 
machinery. 

Two West Virginia mines were among the top five bituminous coal 
mines in the Nation with the lowest injury-severity rates in the 1960 
National Safety Competition. They were (ranking 2d), the Mont- 
coal No. 1 mine of Armco Steel Corp., Montcoal, Raleigh County, 
which worked 362,508 man-hours without a lost-time injury: and 
(ranking 5th), the No. 6 mine of United States Steel Corp., Gary, 
McDowell County, which worked 252,169 injury-free man-hours. 

Initial planning was announced for constructing a $125 million- 
plus coal-slurry pipeline from West Virginia to the east coast. The 
proposed pipeline, 24 inches in diameter, would move coal 350 miles 
to utility companies in Pennsylvania, New Jersey, and New York. 
Partners in the venture were Texas Eastern Transmission Corp. and 
Consolidation Coal Co.* 


2 Oil and Gas Journal, vol. 58, No. 45, Nov. 7, 1960, p. 103. 
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TABLE 3.—Bituminous eoal production, by counties 
(Thousand short tons and thousand dollars) 


SECTOR ONES MICE CNN UR RE a $13, 413 $14, 067 
MERI NP eae Pe ate 3 RAT Ne A O MEN 29, 892 28, 465 
A COEPERUNT 555 99g; 
BOO s cce asia 2, 070 2. 599 
E A A esed oes. 25, 178 22. A 
Gilmor. ose oot A coda e eee A Se ia 1, 537 4, 038 
A A Dro douce NN AN 244 () 
Greenbrier. o ss kt aes ere ie A 3, 036 3, 581 
o MA A A A AA AA 6 
1 A A A A NN, 28, 636 27,719 
Kanawha sc A eue sDwu uie desde E 45, 064 42. S46 
od p A AS N ANS 3, 239 2, 023 
TANGO ec cutee decere A IA AAA 115 
DORAN C. Sec baie toe A ud ERE A UE 78, 699 74,419 
aL: A A eat ou ee Oder ena VERRE 50, 431 49, 12 
AN AAA A A NÓ 1, 606 1, 540 
MEDI li 92, 180 g7, 923 
IV CRO A EAT es eons Nata i 4, 199 3, 949 
A clt lé A uk wet enna A 205 294 
A AE e ue aie c OT d 32, 037 29, 5M 
A A eda etuRs 37, 147 $4. 41 
INICHOIBS: x oclo cane ees eo we Rage dau naui Me 23, 852 24, 637 
Pocahontas A ure 1, 842 1, 532 
PROS OM A ieee ate ae ted Pe i OS 8, 223 9, 550 
o te eens E, 298 29 
Palelul. IA A cin iE Etuis dee aaa 39, 897 TM 
O A A NN EAT RD 4,738 gs 
AERA loe c ucro t ue eu ited dot d ir NO 274 3l 
da m RN AAN A A 415 918 
U pshur da to mL cr o Se ACN nid 4, 769 ^ 
DEI PRENNE teen eee IN 230 z9 
A AA A A na al E EE E ON 2, 476 
NET A 64, 031 
Undistributed Plioceno 20, 540 
Total A IA A A 621, 003 


t Included with “Undistributed.” 
? Includes data for Clay, Marshall, and Ohio Counties, and Counties indicated by footnote 1. 


TABLE 3.—Bituminous coal production 
(Thousand short tons and thousand dollars) 


Value 


LT SAR, 733 E one cca en Soin Sade $35. 281 
24,043) T ISTO le 621.08 


152 | 875.587 à Tv aa dt 


"m 


Coke and Coal Chemicals.— Four oven-coke plants with 691 ovens were 
active, 51 ovens less than in 1959. Oven-coke production was 2,158.02 
tons, a decrease of 10 percent from 1959. Average value per ton at the 
ovens was $17.43, an increase of $20.57 per ton. A total of 4.038,07 
tons of coal was carbonized (average vield 68.3 percent). Recovered 
products at the oven-coke plants included 168.889 tons of coke breeze, 
almost 41 billion cubic feet of coke-oven gas: 41.48 tons of ammonium 
sulfate equivalent, 41,252,265 gallons of coke-oven tar, and 12.012.822 
gallons of crude light oil from which were derived 7,521,720 gallons 
benzene, 2,143,073 gallons toluene, 665,239 gallons xylene, and 72,002 
gallons of solvent naphtha (crude and refined). 

Pennsylvania provided almost three-fourths of the coking coal 
requirements in West Virginia. However, West Virginia was the 
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leading coking coal-producing State; Pennsylvania, Ohio, and Indi- 
ana, consumed large tonnages. 

Wheeling Steel authorized ] Koppers Co. to rebuild a battery of 51 
coke ovens at its East Steubenville plant. The existing No. 3 battery 
of an original 6-battery plant of 314 ovens was to be replaced. 

Petroleum and Natural Gas.—Production of petroleum increased 6 

recent, and natural gas production increased 2 percent. Total pro- 

uction of natural gas liquids increased because of a 7 percent in- 
crease in output of LP-gases. Natural gasoline production dropped 
21 percent. 
e number of well completions increased by 78 to 884. Only 11 
of these were wildcat completions. Of total completions, 686 were 
as, 78 were oil, 94 were dry holes, and 26 were service wells. Total 
ootage drilled was 2,161,149, an average of 2,445 feet per well. Drill- 
ing was done chiefly with cable-tool rigs; 880 wells were completed by 
this method. Lewis County led in total completions with 141, followed 
by Doddridge, 107; Wayne, 94; Ritchie, 83; and Calhoun, 74.* 

According to the American Petroleum Institute and the American 
Gas Association, reserves on December 31, 1960, were 1,831,125 mil- 
lion cubic feet of natural gas; 51,433,000 barrels of petroleum, and 
44,734,000 gallons of ye gas liquids. 


NONMETALS 


Cement.—Production of portland and masonry cements decreased 3 
percent. Shipments from the one plant, in Berkeley County, were 
mostly non-air-entrained, general use, and moderate heat types, prin- 
cipally to Maryland, Virginia, and the District of Columbia. Con- 
sumers were chiefly ready-mixed concrete companies. Concrete 
product manufacturers and building material dealers also consumed 
significant quantities. | 

Clays.—Total ae of clays increased 5 percent. Production 
of fire clay for firebrick and block and foundries and steelworks rose 
to meet the demand of renewed steel production, but fire clay output 
for building brick dropped. Miscellaneous clay production for heavy 
clay products manly building brick) increased 19 percent, but output 
for cement manufacture dropped 19 percent. 

Fire clay was mined at three underground mines and one open pit 
in Kanawha and Hancock Counties. Miscellaneous clay was mined at 
seven open-pit mines in Berkeley, Cabell, Mercer, Lewis, and Taylor 


Counties. 
TABLE 4.—Clays sold or used by producers 


Fire clay Miscellaneous clay Total 
Year EROR ee ee (ae ee are POENAE AE IT 
Short tons Value Short tons Value Short tons Value 
1951-55 (average).............. 545, 555 | $1, 931,719 324, 258 $312, 173 889,813 | $2, 243, 802 
NAAA AA oes 423, 033 2,171, 942 341, 485 277, 266 769, 518 2, 449, 208 
AAA Ozrx 402, 581 2, 445, 427 , 952 245, 182 707, 533 2, 690, 609 
VOSS is 2 ce A ceed 264, 107 1,732, 034 245, 699 , 910 509, 06 1, 959, 974 
¡A 2409-2252 328, 792 2, 178, 974 266, 932 312, 970 595, 724 2, 491, 944 
A AA 346,053 | 2, 328, 865 279, 570 310, 341 625, 623 2, 639, 206 


4 Oil and Gas Journal, Review Forecast: Vol. 59, No. 5, Jan. 30, 1961. 
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Gem Stones.—Quartz crystal and miscellaneous gem materials were 
collected by hobbyists at scattered locations throughout the State. 

Lime.—Lime production increased 3 percent, owing to increased 
output (12 percent) for chemical and industrial uses. The refrac- 
tory market was virtually unchanged from 1959. Output of quick- 
lime for agricultural uses was only a fraction of the preceding year's 
output. Two producers operated in Berkeley County, and one oper- 
ated in Jefferson County. 

Natural Salines.—Elemental bromine, ethylene dibromide, miscel- 
laneous bromide compounds, and calcium-magnesium chloride were 

roduced from well brines at South Charleston. Output of the dou- 
le salt decreased, but bromide materials increased 15 percent. 

Salt.—An improved market for chlorine, the chief end product of 
brine salt, brought about a 13-percent increase in salt production. 
Three companies, two in Marshall and one in Kanawha, produced 
salt in brine for chlorine manufacture. One company in Mason 
County produced evaporated salt for sales to feed dealers and water- 
softener manufacturers. 

Sand and Gravel.— Production of sand and gravel decreased for the 
third consecutive year. Output was 7 percent lower than that of 
1959, as gravel output dropped sharply. Paving gravel output de- 
creased 35 percent in sharp contrast to paving sand uction 
which increased 39 percent. Building sand and gravel decreased 4 
percent and 17 percent, respectively, but building comprising 53 per- 
cent of the total remained as the most important use for sand and 
gravel. Significant tonnages of glass sand and ground sand also were 
produced. 

There were 27 commercial operations active in 18 counties. In 
addition, the State Road Commissioner of West Virginia reported 
Government-and-contractor production in six counties. Hancock 
County led in production, followed by Morgan, Wood, Cabell, and 
Ohio. Morgan County with its valuable glass sand deposits led in 
value of production. 
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TABLE 5.—Sand and gravel sold or used by producers, by classes of operations 


and by uses 
Class of operations and use 
Value 
one operations 
Building. ............-.-.-------------- $1, 639, 914 1,254,507 | $1,475,835 
PAVINE o aee eine eee 474, 545 380, 538 574, 109 
Fire or füurnace......................... 64, 104 29, 196 83, 575 
Engin. A Ore SOUS 278, 061 117, 827 323, 223 
Gravel: 
Building. cuisine tdi. 1, 506, 153 1, 116, 174 1, 287, 348 
PSVIDE AAA ete ea 945, 313, 690 519, 188 
pl ee cee sea CDI A sete eee 7, 104 12, 397 
Undistributed !. 222.2 5, 604, 812 1, 194, 362 5, 481, 000 
vernment-and-contractor operations: 
vel: 
Fs sae i TEMOR CMT PNE els a AOS 1,350 500 
PAVING A A, E IA 91, 400 90, 280 


10, 513, 051 4, 506, 148 9, 802, 460 


1 Includes blast, glass, molding, ground, and other sands, railroad-ballast gravel, and other gravel. 


_ Stone—A heavy demand for roadstone caused a 35-percent increase 
in stone production. Limestone output, which comprised 87 percent 
of total, increased 28 percent over 1959. Instrumental in this in- 
crease was over 500,000 tons of Government-and-contractor output. 
Leading uses for limestone were concrete aggregate and roadstone, 
flux, and cement and lime manufacture. Commercial production of 
crushed sandstone, chiefly for roadbuilding, decreased considerably, 
but, combined with almost 650,000 tons of Government-and-contractor 
production for roadbuilding, total production of sandstone more than 
doubled. A small quantity of dimension sandstone was produced 
for rough construction. 

Leading counties for limestone production were Berkeley, Jeffer- 
son, and Greenbrier. Leading sandstone-producing counties were 
Lewis, Harrison, and Kanawha. 


TABLE 6.—Stone sold or used by producers, by uses 


10, 481, 859 


1 Figure withheld to avoid disclosing individual company confidential data. 
3 Includes limestone for miscellaneous uses (asphalt filler, masonary mortar (1959) coal dust, and stone 


sand. 
3 Includes limestone used for cement and lime, riprap, caleareous mar] (1960), refractory sandstone (1900) 
and uses indicated by footnote 1. 
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Aluminum.—Kaiser Aluminum & Chemical Corp. completed its first 
full year of operation at its four-potline primary aluminum plant at 
Ravenswood, W. Va. Yearly capacity of the plant, which was com- 
pleted in 1959, was estimated at 145,000 tons of aluminum per year. 

Ferroalloys.—Union Carbide Metals Co. and Vanadium Corporation 
of America produced a wide variety of ferroalloys at Alloy and 
Graham, respectively, in electric furnaces. 

Iron and Steel.— Weirton Steel Co., Division of National Steel Corp., 
began operating a new continuous annealing line enlarging its Apio 
to produce annealed tin, for which there was an increasing deman 
A new 650-ton-per-day oxygen plant was to begin operating in 1961, 
bringing total oxygen supply for the 14 open-hearth furnaces to 1,100 
tons of oxy per day. One of four company blast furnaces was 
blown out for enlarging and relining after 8 years of continuous 
operation, a new record for the steel industry. 

Zinc.—Matthiessen € Hegeler Zinc Co. operated a vertical-retort 
zinc smelter at Meadowbrook: 

Zirconium.—Carborundum Metals Co., Inc., produced zirconium 
sponge at its plant in Wood County from Florida zircon. 


REVIEW BY COUNTIES 


Barbour.—Coal production increased 6 percent as the number of 
active mines increased by 14 to 66. Underground mining supplied 
74 percent of total output; strip mining, 23 percent; and auger 
mining, 3 Percent Significant new mines were opened by Virgil 
Harris Coal Co., Marino Coal Co., and Turkey Run Coal Co., Inc. 
The Glen Cambria mine which had been abandoned by Mountain 
Fuel Co. in 1959 was taken over by McGraw Coal Co. The Lechiara 
Coal Co. abandoned its Carol mine at yearend. 

Over 80 di of the underground tonnage was loaded me- 
chanically. Badger Coal Co. added two continuous miners, bringing 
the county total to five, which furnished one-third of the mechanically 
loaded total. The remainder was handled by mobile loading machines 
Forty-two percent of total production was mechanically cleaned, 70 
pervent was crushed, and 10 percent was treated. The first-aid teams 
of the Compass No. 1 mine of Clinchtield Coal Co. won the State and 
National first-aid contests. 

Crushed sandstone was produced at a portable plant near Beling- 
ton by Feather Construction Corp. for road construction. 
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TABLE 7.—Value of mineral production in West Virginia, by counties’? 


County 1959 
Barbour.................... $13, 665, 634 
Berkeley..............-..... 13, 033, 424 

A A IC AER EE 29, 891, 948 
Brarzton.................... 555,012 
Brooke..................... 2, 133, 681 
Cáabelli. cnacoaccocacinacones (3) 
Calhoun.................... 70, 728 
E AA ua (3) 
Fayette............... ett 25, 178, 142 
CL 1, 601, 889 
E A 257,517 
Greenbrler.................. (o 
Hampshire. ................ 3) 
Hancock.................... 6) 
Hardy... 3 
Harrison.........-..........- 28, 635, 086 
JACKSON AO le ubqus we denen 
Jefferson.................... 3 
Kanawha................... 46, 897, 708 
Lewis....................... 9, 432, 982 
Lincoln..................... 11, 57 
A A 78, 698, 697 
Marion....................- 50, 430, 723 
Marshall...................- (3) 

AAA (3) 
McDowelL................. 92, 179, 969 
Mercer....................- 4, 199, 793 
Mineral..................... (3) 
Min@0 2. om ecce secet RPEE 32, 036, 918 
Monongalia................. ( 
Morgan..................... 3 
Nicholas.................... 23, 861, 766 
O10 232. pais 
Pendleton.................- 20, 623 
GE AA aso TER ESGC 
Pocshontas................. 1, 842, 127 
PrestOll.ucaeserewuwensooxec 8, 481, 813 
Putnam.................... 297,5 
Raleigh...... -02-2 39, 932, 401 
Randolph................... 

EI E 68, 888 
Taylor. ERAS 273, 985 
yy ..-...--.-.--..-.--- 414, 671 
A da d AAA A EEE 
U 7 A A 4, 834, 237 

PING. cscs ccwctewesen cece (3) 
Webster.................... 2, 475, 566 

1 A A (3) 

Iff eo A chews 44, 873 
WOOD. 55 oon se arte cece 1, 190, 564 
W yoming................... (3) 
Undistributed......... .....| 230, 958, 865 

Total................. 4 737, 616, 000 


C) 
44, 746, 934 


C) 

205, 164 
74, 418, 020 
49,073, 971 


(3) 
87, 764, 959 
4, 052, 558 


290, 849, 265 


720, 674, 000 


Minerals produced in 1960 in order of value ? 


Coal, stone. 
Cement, stone, lime, clays. 
mien 


Coal. Mud and gravel. 
Sand and gravel, clays. 


Coal. 
Do. 
CORR UE 
Cos B. Hone. sand and gravel. 
Clays, sand and gravel, coal. 


Coal, stone. 
Stone. 
Stone, lime, 
Coal, salt, bromine, stone, clays, calcium 
chloride, ‘sand and gravel, 
Coal, stone, clays. 
oal, stone, sand and gravel. 
Coal, sand and gravel. 
Coal, stone. 
Coal, salt, stone. 
Coal, salt, sand and gravel, 


Coa 

Coal, stone, clays. 

Stone, coal. 

Coal, sand and gravel. 

Coal, stone, sand and gravel. 

Seat, and eng poy , gem stones, 
d gravel. 


store” 

Sand and gravel. 
Coal, sand and gravel. 
Coal, , stone, 


Coal, stone, sand and gravel. 


Sand au: Rud Havel stone. 
c noe and gravel. 


Sande and gravel, stone. 
Stone. 

Sand and gravel. 

Coal, sand and gravel. 


1 Doddridge and Ritchie Counties not listed, as no production was reported. 

3 Excludes natural gas, natural-gas liquids, petroleum, some gem stones and stone (1960) not assigned to 
specific counties, included with ‘‘Undistributed.”’ 

3 Figure withheld to avoid disclosing individual company confidential data; included with ““Undistrib- 


uted.’ 
4 Revised figure. 
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Berkeley.—Standard Lime & Cement Co., Martinsburg, was the sole 
cement producer in the State. Output decreased slightly in 1960. 
The company operated five kilns; a sixth kiln was down for RI 
the entire year. The bulk of the output was shipped to Maryland, 
Virginia, and the District of Columbia to ready-mixed concrete com- 
panies, concrete product manufacturers, building material dealers, 
and highways contractors. 

The county continued to lead in limestone production. Plants of 
Standard Lime & Cement Co., Blair Limestone Division of Jones 
& Laughlin Steel Corp., W. S. Frey Co., and J. E. Baker Co. crushed 
limestone, mainly for cement and lime manufacture and for metal- 
lurgical uses. Blair Limestone put two new gas-fired limestone kilns 
into operation; these new kilns doubled lime capacity and should im- 
prove quality. The two kilns, with a yearly capacity of 72,000 tons 
of burned lime for Jones & Laughlin furnaces in Pittsburgh and 
pra eo The gas-fired kilns reportedly reduced the sulfur content 
of the burned lime, thus increasing efficiency of steelmaking furnaces; 
they replaced 11 coke-fired kilns. Standard Lime & Cement Co. also 
manufactured lime. County lime production decreased 10 percent. 

Standard Lime & Cement Co. mined shale for cement manufacture, 
and Continental Clay Products Co. and United Clay Products Co. 
mined miscellaneous clay for building brick. Clay output increased 
a vee d 

Boone.—Although coal production decreased 2 percent, the county 
increased in rank from 10th to 9th. Underground tonnage from 33 
mines comprised almost 90 percent of total output. The only strip 
mine was operated by Glenn Brooke Coal Co. There were five active 
auger mines. The Red Parrot mines (underground and auger) of 
North American Coal Corp. were abandoned in October, and the 
company Red Cedar mine was closed all year, idling an average of 
919 men. The Westmoreland Coal Co. opened the Hampton No. 2 
underground and auger mines in November, employing 26 and 12 
men, respectively. Ninety-seven percent of the underground tonnage 
was mechanically loaded. The number of continuous miners rose from 
6 to 17 as Eastern Gas & Fuel Associates added 10 and Armco Steel 
added 1. However, 56 mobile loading machines loaded over three- 
fourths of the mechanically loaded coal. There were seven active 
cleaning plants, one less than in 1959 owing to the closing of the 
North American Red Cedar mine. Eighty-nine percent of the county 
y was cleaned; 24 percent was crushed; and 5 percent was 
Tat. 

Braxton.—Coal production increased 78 percent because of increased 
meluctioón by Guardian Coal Co. at a mine formerly operated by 
Cedar Creek Coal Co. There were nine mines: seven underground 
(an increase of two over 1959), one strip. and one auger. Jigs and 
other wetwasking methods were used at the Guardian Coal Co. clean- 
ng plant Two mobie loading machines, loading into shuttle cars, 
and 2 hand-loaded face omvevors, loaded almost nine-tenths of the 
wadergnmund tonnar. Four-ofths of the county output was crushed, 
Atl one chind was treated with calcium chloride. 
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Brooke.—Coal production increased 46 percent and the number of 
mines rose by 3, to 12. Underground mines furnished 56 percent of 
the output; strip mines, 41 percent; and auger mines, 3 percent. Cap- 
tive coal for power generation was mined from the Pittsburgh No. 8 
seam by Windsor Power House Co. The Half Moon cleaning plant 
and the Beech Bottom cleaning plant of Windsor Power House oper- 
ated jigs and an R. & S. Hydro Separator, respectively. Ninety- 
four percent of the underground output was mechanically loaded into 
shuttle cars by six mobile loading machines. 

Sand for fire or furnace use and building and fill gravel were 
produced by the Brilliant Sand Co. 

Cabell —Sand and gravel production, ui for building and pav- 
ing, increased slightly. Producers were Ohio River Dredging Co. and 
Union Sand & Gravel Co. both of Huntington. Sand comprised 
about two-thirds of county output; gravel, the remainder. 

Miscellaneous clay (red shale) was mined by Barboursville Clay 
Mfg. Co. for building brick. 

y.—County coal mines increased by 3, to 11. Elk River Coal 

& Lumber Co. was the largest of eight underground producers. The 
company also operated one of the county’s two auger mines but 
abandoned the auger in April. There was one strip mine. Under- 
dde tonnage, which comprised nine-tenths of output, was mined 
m the Kittanning seams. About nine-tenths of the output was 
cleaned at the Rich Run cleaning plant of Elk River Coal & Lumber 
Co., which employed dense-medium washers. Ninety-two percent of 
output was crushed, and 80 percent was treated with oil. Eighteen 
mobile loaders loaded 90 percent of the underground tonnage into 
shuttle cars, and four hand-loaded face conveyors handled 3 percent. 

Fayette.—Coal production declined 3 percent even though the num- 
ber of mines increased by 19 to 148. of the total tonnage, 97 percent 
came from 139 underground mines. The remainder was from three 
strip and six auger mines. In June, Eastern Gas & Fuel Associates 
abandoned its operations in the county when it closed the Beards Fork 
mine, idling 240 men. The Layland and Minden mines of New River 
& Pocahontas Consolidation Coal Co. were abandoned during the 
year. Eel River Mining, Inc., abandoned its Long Branch strip mine 
1n January and opened the Gamoco strip and auger mines in June. 
Seventy-eight percent of the underground coal was mechanically 
loaded. Of this quantity, mobile loaders handled 85 percent; con- 
tinuous miners, 10 percent; and hand-loaded face conveyors, the re- 
mainder. Jigs cleaned 26 percent and wetwashing other than jigs 
cleaned 38 percent of the output. Twenty percent was crushed; 11 
percent was treated mostly with oil. 

Gilmer.—Among the coal-producing counties, production from Gil- 
mer increased the most (126 percent), because output from Rochester 
& Pittsburgh Coal Co. was over four times that of 1959. Output from 
18 underground mines comprised 82 percent of the county total; the 
remainder came from 2 strip mines (9 percent) and 2 auger mines 
e percent). Jigs were used at the O'Donnell plant of Rochester & 

ittsburgh Coal Co. to clean its underground, strip, and auger output. 
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Three-fourths of the county underground coal was mechanically 
loaded by one continuous miner and four mobile loading machines. 
Forty-six percent of the county total was crushed. 

Sandstone was crushed for use as concrete aggregate by Basil R. 
Heavner. The State produced sandstone for use in concrete and as 
roadstone. 

Grant.—The number of mines decreased from seven to five, causing 
a decrease in production. Lindsey Coal Mining Co., the largest pro- 
ducer, operated the only strip mine. The largest of the four under- 
ground mines was that of Moomau Coal Co. 

Limestone from the two quarries of the Beans Lime & Stone Co., 
Inc., Moorefield and Petersburg, and of Keplinger & Co., Maysville, 
was crushed for use in concrete as roadstone and for agricultural 
purposes. 

Greenbrier.—Coal production increased 27 percent, because 27 new 
mines were active. Although only seven were strip mines, strip ton- 
nage comprised 41 percent of total output. In comparison, 96 under- 
ground mines produced 58 percent. e only auger mine was oper- 
ated by Beech Run Coal Co. The Lafayette Springs Coal Co. stri 
mine was by far the leading producer. Strip mining utilized 1 
shovels, 4 draglines, 18 bulldozers, and 23 trucks with average capacity 
of 18 tons. Underground mines were small hand-loading operations, 
except four mines which employed mechanical loading methods. 
Lafayette Springs Coal Co. and Leckie Smokeless Coal Co. operated 
cleaning plants where over half the total production was cleaned by 
wetwashing methods. Seventeen percent of the output was crushed. 
Anjean Coal Co. took over operation of the Leckie Smokeless Coal 
Co. preparation plant on November 1 and acquired more than 20 
small underground operations during the year. 

Limestone produced by H. Frazier Co., Inc., was used for railroad 
ballast. Output from the Snow Flake quarry of Acme Limestone 
Co. was used for concrete aggregate, railroad ballast, agricultural 
purposes, dust for coal mines, and stone sand. The Fort Spring 
Stone Co. produced dimension sandstone (rough blocks for con- 
struction). Gravel for State roads was produced by the State Road 
Commission. 

Hampshire.—Crushed limestone for concrete and roadstone was pro- 
dued by Terra Alta Limestone Co. and Williams Quarry, Inc., from 
operations near Forks Capon, and Romney, respectively. Output 
increased significantly over 1959. 

Hancock.—Clay production increased 24 percent, and sand and 
gravel output decreased 13 percent. ne the lower production 
of sand and gravel, the county remained the leader in production of 
both commodities. Fire clay for refractories was mined by The 
Globe Brick Co., Newell, and Crescent Brick Co., Inc., and West Vir- 
ginia Fire Clay Manufacturing Co., both of New Cumberland. The 
refractory clay industry in the county depended chiefly upon the 
steel industry. The market was firm as the year began, but slowed as 
the year pro 
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The number of sand and gravel producers increased to three with 
the addition of a new stationary plant by Volino Brothers near 
Newell. The Dravo Corp. Nos. 9 and 16 plants and Arroyo Sand & 
Gravel Co. continued operations. Sand comprised 55 percent and 
gravel 45 percent of production. Except for a small quantity for 
till, output was used for building purposes. 

Coal was mined by the Velegol Coal Co. from the Freeport seam. 

Hardy.—The State Soil Conservation Potomac Valley District 
crushed limestone at its Baker plant for agricultural purposes. 

Harrison. —Harrison County ranked eighth in coa] production. Out- 
put decreased 4 percent. The number of mines remained at 102 
(70 underground, 23 strip, and 9 augers). Of the total, underground 
production comprised 81 percent and strip production, 16 percent. 
ed Make used 34 power shovels, 5 draglines, 39 bulldozers, and 116 
trucks. About nine-tenths of the underground coal was mechani- 
cally loaded, of which 78 percent was loaded by mobile loaders and 
22 percent by continuous miners. There were Y continuous miners 
and 68 mobile loading machines. Fifty-eight percent of the output 
was cleaned by wetwashing methods. Galloway Land Co. used pneu- 
matic cleaning for the first time. 

Feather Construction Corp., Wolfe Summit, and North View 
Stone Co. crushed sandstone for concrete aggregate and roadstone. 
The State Road Commission produced sandstone for paving. 

Jackson.— Sandstone was crushed for paving by the State Road 
Commission. 

Jefferson. Jefferson County was the second largest stone producer. 
Firms were U.S. Steel Corp., Michigan Limestone Division; Jones 
& Laughlin Steel Corp., Blair Limestone Division; and American- 
Marietta Co., Standard Lime & Cement Co. Division. Output was 
used for metallurgy, the manufacture of dead-burned dolomite, rail- 
road ballast, concrete aggregate and roadstone, and for agricultural 
purposes. Over four-fifths was shipped by railroad. 

Output of calcareous mar] by West Virginia Lime Co. decreased 
considerably. The product was sold in raw sun-dried condition for 
agricultural purposes. 

Kanawha.—Kanawha County ranked fourth in coal production. 
Virtually the same tonnage was produced as in 1959 although an 
additional 19 mines were active, bringing the total to 120. Ninety 
percent was mined by 111 underground mines; the remainder came 
from 6 auger and 3 strip mines. The Dana No. 1 mine of Amherst 
Coal Co. was abandoned in March, idling 180 men. Auger No. 6 
was opened by Carbon Fuel in June employing an average of 40 men. 
Imperial Colliery Co. purchased the No. 2 underground mine from 
Wyatt-Seanor Coal Co. in May. oad Norton Co. closed its No. 
11 underground mine and opened the No. 12 underground mine in 
November. The four leading producers mined over 1 million tons 
of coal each and furnished over half the underground production. 
Continuous miners, which increased to 15 with the addition of 1 by 
Cannelton Coal Co., loaded 13 percent of the underground-mined 
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coal. Mobile loading machines (118) handled 78 percent, and the 
remainder was taken care of by 26 hand-loaded face conveyors and 
hand loading into mine cars. Sixty-three percent of the coal was 
cleaned (69 percent by jigs, 20 percent by wetwashing other than jigs, 
and 11 percent by air methods); 40 percent was crushed, and 11 
percent was treated with oil. 

Westvaco-Chlor-Alkali Division, Food Machinery & Chemical 
Corp., increased salt output for manufacturing chlorine. Bromine, 
ae compounds, and calcium-magnesium chloride also were 
pr : 

Tony Pacifico opened a stone quarry near Charleston and produced 
crushed sandstone for use in furnaces and i -shaped stone for 
buildings. Mazzela Quarries, Inc., South Charleston, crushed sand- 
stone for concrete aggregate. 

Fire clay was mined near Charleston by West Virginia Brick Co. 
and Charleston Clay Products Co. An over-heated stove sent flames 
through part of the West e Brick Co. plant and caused dam- 
age estimated at $175,000. 320-foot-long warehouse, a railroad 
loading dock, the plant office, two railroad cars, an 1,800-foot-long 
conveyor belt, and a mine tipple were destroyed. 

Engine sand was d the St. Albans Sand Co. The com- 
pany discontinued business on May 3. Building sand was produced 

y the Charleston Sand Corp. near Big Chimney. 

Lewis.—Active coal mines increased by one to nine, but production 
decreased 36 percent. Three each—strip, auger, and underground 
mne dar 64 percent, 34 percent, and 2 percent of output, 
respectively. Stripping operations used 16 power shovels, 16 bull- 
dozers and 26 trucks with an average a rep d of 18 tons. In the auger 
mines, five augers were used along with 9 bulldozers and 17 trucks. 
J igs cleaned more than one-fourth of the total output. 

andstone was crushed for use on State roads by Feather Con- 
struction Corp. and Weston Stone Co. Miscellaneous clay for build- 
ing brick and tile and draintile was mined by Weston-Jane Lew Brick 
& Tile Co. at mines Nos. 1 and 2 near Weston and Jane Lew. | 

Lincoln.—Coal was dredged from the Guyandot River by Davis & 
Adkins Coal Co., Dial Coal Co., Rebel Coal Co. and Sand Dredging 
Operation Co. 

The State Road Commission produced crushed sandstone for road 

aving. Engine sand was produced by Davis & Adkins Sand Co, 

errellsburg, and sand for industrial use was produced by Hal Dial 
& Sons Co., Branchland. 

Logan.—Although coal production decreased slightly (2 percent), 
the county maintained first place for the sixth consecutive year. The 
number of mines decreased by 10 to 70. Sixty-four underground mines 
furnished 96 percent of the total production. Output from one strip 
mine, operated by Boone County Coal Corp., and five auger mines 
composed the remainder. Three-fourths of the underground coal was 
pie uced, in order of decreasing output, by the following companies: 

sland Creek Coal Co.: Amherst Coal Co.; Omar Mining Co.; Princess 
Coals, Inc.: and Lorado Coal Mining Co. An average of 3,490 men 
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were employed in the 23 mines operated by these companies. The 
Amherst Coal Co. Auger No. 2 was abandoned in December. The 
Lorado Coal Mining Co. opened an underground mine (No. 5) in July. 
Six percent of the underground tonnage was loaded by 12 continuous 
miners, 5 more than in 1959; Amherst Coal Co. added 3 and Island 
Creek Coal Co. and Omar Mining Co. added 1 each. Ninety-three 
percent of the output was loaded by 179 mobile loading machines. The 
remainder was hand-loaded into mine cars and onto face conveyors. 
Twenty-one cleaning plants prepared 92 percent of the coal. One- 
fifth was crushed, and 14 percent was treated with oil and a combina- 
tion of oil and calcium chloride. 

Gravel for roads was produced by the State Road Commission. 

Marion.—Coal production decreased 4 percent, but the county con- 
tinued to rank fifth. There were 12 mines (10 underground and 2 
strip), 3 less than in 1959. Almost all the coal was mined mechani- 
cally from the underground mines of Mountaineer Coal Co. four 
mines), Bethlehem Minerals (two mines), Eastern Gas & Fuel 
ciates, Joanne Coal Co., Rochester & Pittsburgh Coal Co., and Corwin 
Coal Co., Inc. equipment included 45 mobile loading machines load- 
ing 31 percent and 42 continuous miners loading 69 percent. In addi- 
tion, 32 mobile loaders were used in conjunction with the continuous 
miners. Two-thirds of the total production was cleaned, of which jigs 
and wetwashing other than jigs cleaned 47 percent each and pneu- 
matic methods, 6 percent. Forty-six percent of the coal was crushed. 
In December, Eastern Gas & Fuel iates began constructing a 
multimillion dollar coal-cleaning plant. When in full nic, 
the plant was to process 12,500 tons of coal per day with a heavy- 
medium washer, concentrating tables, and froth flotation. 

Sandstone was crushed by the State Road Commission. 

—Underground coal mines were operat by Hanna Coal 
Co., Division of Consolidation Coal Co., Valley Camp Coal Co., and 
West Virginia State Penitentiary. Almost all the coal was mechan- 
ically loaded by 2 mobile loaders and 19 continuous miners un increase 
of 3 miners). Four-fifths of the coal was cleaned by jigs, chance cones 
and concentrating tables; almost three-fourths was crushed. 

Output of salt increased slightly. Columbia Southern Chemical 
Corp. New Martinsville, and Solvay Process Division of Allied 
Chemical Corp. continued to produce salt in brine for use in manu- 
facturing chemicals, chiefly chlorine. Solvay announced plans for new 
facilities to increase production by 20,000 tons per year. A 40 percent 
increase in capacity for chlorinated methanes also was planned. 

The State Road Commission crushed sandstone for concrete aggre- 
gate and roadstone. 

Mason.—Coal output dropped 11 percent. Nine underground mines 
produced 83 percent of the total; one strip and two auger mines 
produced the remainder. Of the undergroun hag tn a nine-tenths 
was mechanically loaded by 11 mobile loading machines. Seventy- 
eight percent of the total was crushed. 
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The Liverpool Salt Co. evaporated salt production was sold to feed 
dealers and mixers and water-softener manufacturers. Sand and 
gravel for road paving was produced by Letart Sand & Gravel Co., 
Inc., New Haven. 

McDowell. —McDowell ranked second among the coal-producing 
counties in tonnage but led in value. Thirty-two additional mines 
brought the total active to 184, the most in any county. Of this 
number, 168 were underground mines from which 95 percent of the 
total production was loaded. The remainder was mined by nine strip 
and seven auger mines. U.S. Steel Corp. was the leading producer, 
followed by Island Creek Coal Co., Olga Coal Co., and Eastern Gas 
& Fuel Associates. Companies and mines closed in 1960 were: U. S. 
Steel Corp., No. 6 mine in July (210 men idled) ; New River € Poca- 
hontas Consolidation Coal Co., No. 6 mine in March and No. 9 mine in 
June (156 idled) ; Pocahontas Fuel Co., Peerless mine in April and 
Amnonate mine in August (556 men idled). No large mines were 
opened. Over nine-tenths of the underground tonnage was loaded 
mechanically. Of this total, 61 percent was cut and loaded by ‘4 
continuous miners, 14 more than in 1959. Eastern Gas & Fuel As- 
sociates, Island Creek Coal Co., Olga Coal Co., and U. S. Steel Corp. 
installed the additional machines. Thirty-seven percent of the coal 
was loaded by 82 mobile-loading machines (38 less than in 1959). 
The remainder was loaded by 4 duckbills and 17 hand-loaded face 
conveyors. A total of 23 cleaning plants (2 more than in 1959) cleaned 
86 percent of the output. Forty-three percent of the coal was crushed, 
and 50 percent was treated. 

Mercer.—Coal mines increased from 16 to 25, but production de- 
creased 20 percent. Ninety percent of the total was mined by 22 
underground mines. The remainder was mined at two strip and one 
auger mines. Nine-tenths of the underground coal was loaded by 
15 mobile loading machines and 1 continuous miner. Four cleaning 
pane cleaned most of the output. The Arista mine of Wevanoke 

ou] & Coke Co. closed for an indefinite period in August, idling 
122 men. 

The Oakvale Stone Co., Princeton, crushed limestone for concrete 
and roadstone. The Virginian Brick & Tile Co. mined miscellaneous 
clay near Princeton for building brick and heavy clay products. 

Mineral.— Production of limestone increased significantly. Aurora 
Stone Co, near Thomas, and Spencer Lime Co., Keyser, crushed 
limestone for use in ceramics, concrete, and roadstone plus a small 
tonnage of agstone. 

Although the number of active coal mines dropped from nine to 
five, production increased significantly owing to output of the new 
strip operation of Walter H. Duncan, Inc. Output from two hand- 
loaded underground mines and one auger mine comprised 16 and 18 
percent, respectively, of the remaining tonnage. 

Mingo.—Because coal production decreased 11 percent, despite the 
addition of 46 mines Mingo County dropped from 7th to 10th place 
among the coal-producing counties. Total active mines increased to 
94, but the additional mines were small, and the leading operators 
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were idle part of the year. The Junior mine of Island Creek Coal 
Co. was abandoned in April; the Massey Coal Mining Co. No. 1 mine 
closed temporarily in June; the Ben Creek No. 2 strip mine ceased 
operation in August; the Alma mine of the Sycamore Coal Co. closed 
in July; and the S.B. & O. Coal Co. mine was abandoned in January. 
Of total output, 97 percent was mined at 88 underground mines. 
Output of five auger and one strip mine comprised the remainder. 
The largest producers were Island Creek Coal Co., Massey Coal 
Mining Co., Crystal Block Coal & Coke Co., and Ames Coal Co. Six 
continuous miners and 50 mobile loading machines loaded 93 percent 
of the underground coal. Eleven cleaning plants, one less t in 
1959, cleaned 91 percent of the coal; 20 percent was crushed. 

Engine sand was produced by Guyan Valley Sand Co., Gilbert. 
Gravel was produced for paving roads by the State Road Commission. 

Monongalia.—Coal production decreased 5 percent, but the county 
continued to rank sixth. Almost the entire output came from 64 
underground mines, of which the leading were the Christopher Coal 
Co. Pursglove No. 15, Osage No. 3, Humphrey No. 7, Booth No. 6, and 
Arkwright No. 1, which combined memi ed 1,115 men. The Chris- 
topher Coal Co. Booth No. 6 mine was abandoned in August, and 
the South Union Coal Co. No. 11 and No. 12 mines were abandoned 
in January and April, respectively. The Maiden No. 1 mine of Valley 
Camp Coal Co. was sold to Petitte Coals, Inc., in August. The num- 
ber of cleaning plants, which dropped by two to seven, cleaned 70 
percent of the coal. Continuous miners, which increased to 29 with 
the addition of 2 by Christopher Coal Co., loaded 70 percent of the 
underground coal. Of the remainder, 18 mobile loading machines 
loaded 26 percent and 4 percent was hand-loaded. Twenty-two per- 
cent of the coal was crushed. 

Limestone was crushed, mainly for use as concrete aggregate and 
roadstone, by Greer Limestone Co. in Greer. Lambert Bros, Inc., 
was not active. Keeley Construction Co. did not operate its sand- 
stone quarry in 1960. e company reported it was no longer in the 
stone-quarrying business. 

Deckers Creek Sand Co. produced glass and engine sands at a 
stationary plant near Masontown. 

Morgan.—Production of glass sand by the Pennsylvania Glass Sand 
Co. Berkeley Works increased slightly. Output was used chiefly for 
glass manufacture and for grinding for abrasives. 

E Quartz crystals were collected by Raymond W. Grant near Berkeley 
rings. 

'Wicholas.—An additional 20 mines brought the county total to 111 
and increased production 3 percent. Ninety-nine underground mines, 
the largest of which were operated by Maust Coal & Coke Corp., Johns- 
town Coal & Coke Co., Imperial Smokeless Coal Co., and Sewell Coal 
Co., mined over nine-tenths of the output. Five strip and seven auger 
mines na the remainder. The number of cleaning plants 
dropped to eight, which prepared slightly over half the total output. 
Over 80 percent of the underground output was mechanicall loaded, 
of which 71 percent was loaded by 60 mobile loading machines; 16 
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percent, by 131 hand-loaded face conveyors; and 13 percent, by 7 
continuous miners. Nineteen percent of the coal was crushed, and 
15 P Re was treated. The auger mine of Eel River Mining Co. 
and the strip mine of Quinwood Mining Co. were abandoned in June 
and December, respectively. Also, Tasa Coal Co. closed its Peerless 
strip mine. : 

Building sand was produced by Nettie Sand Co., Nettie. Gravel for 
fill was produced by the City Engineer of Piane 

Ohio.—Coal production increased 7 percent. e strip mine of the 
Jesuit Fathers of Wheeling College was closed. Valley Camp 
Co. (two mines) and Dependable Coal Co. were active. Virtually 
all the coal was cleaned by tables and jigs and loaded by six mobile 
loading machines. Two-thirds was treated with oil, and one-third 
was crushed. l 

Sand and gravel was produced by Delta Concrete Co., Wheeling; 
Ohio River Sand & Gravel Corp., Parkersburg; and the City Engineer 
of Wheeling, for building and paving. 

Pendleton.—Because a new quarry was opened by Germany Valley 
Limestone Co., Riverton, limestone production increased py 
This company along with Ruddle Lime, Franklin, and North Fork 
Lime Producers, Riverton, crushed limestone for concrete aggregate 
and roadstone, agricultural purposes, and rock dust for coal mines. 

Pleasants.—Sand and gravel was dredged from the Ohio River by 
Ohio River Sand & Gravel Corp. Output was used mostly for paving. 
The remainder was used for building, railroad ballast, and 

Pocahontas —The same number of coal mines operated as in 1959, 
but production decreased 17 percent. Nine of the eleven mines were 
underground mines, whose output composed the major part of total 
output, Maust Coal & Coke Corp. was the leading underground pro- 
ducer. One strip and one auger mine were operated by Cherry River 
Coal £ Coke Co. and Erickson & Bowers Co., respectively. Four 
mobile loading machines and 19 hand-loaded face conveyors loaded 
three fourths of the underground tonnage. All coal was mined from 
the Sewell sam, which averaged 40 inches in thickness. 

A small tonnage of gravel was produced by the State Road 
Comnussion. 

Preston.—The number of coal mines increased from 91 to 105, and 
pralución inereasad 13 pervent. Over two-thirds of the total was 
mined at ST underyreund mines The remainder was mined by 16 
arp and 2 auger mines Chapel Coal Co. Tri-State Mining Co., and 
Bosnie Mining Co. Ine. were the largest underground producers. 
The largest Strip mire was operated by Kingwood Mining Co. Over 
hat the undesymnnd mul was hard-leaged: the remainder was 
Rama y aa Ov S modi le lua ding machines and 21 hand-loaded 
face axe The Na 4 mine of Flovd Fuel Co. was abandoned in 
Vesruary and che Na 1 mire ef Relseld Coal Co, in May. Both 
MINS AD OAL ever X open 
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Output of limestone increased significantly owing to the new E 
ation of Preston Limestone Co., Inc., Kingwood, and greater produc- 
tion by Terra Alta Limestone Co., Aurora. Most of the crushed out- 
put was used for concrete and roadstone. A small tonnage was used 
or agricultural purposes. Irre up dimension building 
sandstone was quarried at Aurora by Consolidated Supply Co. 

Putnam.—Virtually the same tonnage of coal was mained as in 1959 
from 18 underground mines (an increase of 3). All the mines were 
small hand-loading operations producing less than 10,000 tons each. 
Mining was from the Pittsburgh No. 8 seam which average 63 inches 
in thickness. 

Raleigh.—Coal production increased 2 percent, and Raleigh County 
rose to seventh place despite 17 fewer mines. Ninety-six percent of 
the output came from 113 underground mines. Six auger mines and 
five strip mines produced the remainder. Two-thirds of the output 
was produced by four underground operators: Winding Gulf Coals, 
Inc. (five mines, two of which were the Eastgulf and Mead No. 4, pur- 
chased from C. H. Mead Coal Co. in February), Eastern Gas & Fuel 
Associates (three mines), Slab Fork Coal Co. (one mine), and Armco 
Steel Corp. (two mines). Of the underground coal, 70 percent was 
loaded by 74 mobile loading machines; 13 percent, by 18 continuous 
miners; 6 percent, by 39 hand-loaded face conveyors. The remainder 
was hand-loaded into mine cars. Almost two-thirds of the coal was 
cleaned. Of this amount, 40 percent was cleaned by jigs, 30 percent 
was wetwashed other than by jigs and 30 percent was cleaned by 

neumatic methods. Over 100 men were idled because of mine closings 
Raleigh Eagle Coal Co., Sterling Smokeless Coal Co., and Crandon 
al Co. Raleigh Pocahontas Mining Co., a newly organized concern, 
purchased the Affinity, Killarney, and Lillybrook No. 3 mines, which 
were closed in 1959 by Lillybrook Coal Co. The new company 
planned to reactivate the No. 3 mine as soon as possible and install a 
new preparation plant at the Affinity mine, which would eventually 
process the coal from all three mines. 

Sandstone was crushed for concrete aggregate and roadstone by 
the Table Rock sand plant, Beaver. Beaver Block Co., Beaver, pro- 
duced building sand. 

Randolph. —Because of increased production by Bethlehem Minerals 
Co. and Peerless Coals, Inc., the county’s largest underground mining 
companies, coal production increased considerably. A total of 22 
underground mines produced 83 percent of the total output; 6 strip 
mines and 3 auger mines produced the remainder. The addition of 1 
continuous miner by Peerless Coals, Inc., and 2 by J. T. Coal Co. in- 
creased the total to 10, which loaded almost half the underground 
tonnage. Over one-fourth was loaded by five mobile loading ma- 
chines; the rest was hand-loaded onto face conveyors and into mine 
cars. There was no cleaning, but 40 percent of the coal was crushed, 
and 8 percent was treated with oil. 

Elkins Limestone Co. crushed limestone near Elkins chiefly for 
concrete aggregate and roadstone, plus a small tonnage for road sand. 
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Roane.—Sandstone was crushed for concrete aggregate and road- 
stone by Tri-State Stone Corp. at the Roberts quarry near Spencer 
and by the State Road Commission. 

Taylor. —Underground coal production increased 26 percent as Blue 
Ridge Coal Co., the leading producer, tripled production. Two auger 
mines were active; none produced in 1959. One-third of the coal 
was crushed. 

The State Road Commission crushed sandstone for concrete aggre- 
gate and roadstone. Miscellaneous clay for building brick was mined 
near Grafton by the Grafton Brick Co. 

Tucker.—The new Kempton strip operation, opened on January 1 by 
dp de Coal Co., Inc., increased coal production significantly. Two 
hand-loaded underground mines produced only a small part of the 
total tonnage. Seven power shovels and one dragline were used at 
the four strip operations. 

Fairfax Sand & Crushed Stone Co. produced crushed sandstone 
near Thomas for concrete aggregate and roadstone. 

Tyler.—Sand and gravel was dredged from the Ohio River by the 
Ohio River Sand & Gravel Corp. Paving uses consumed most of the 
output; railroad ballast and fil, the remainder. Crushed sandstone 
for State roads was produced by the State Road Commission. 

Upshur.—Underground mining increased 8 percent, but owing to 
decreased strip and auger output, there was little change in overall 
production. ighty-five percent of the underground coal was 
mechanically loaded at 4 of the 27 underground mines, Seven mobile 
loading machines and two continuous miners were active. Reppert 
Fairmont Coal Co. and Pecks Run Coal Co. were the leading pro- 
ducers Four cleaning plants prepared 71 percent of the output. 
Two-thirds was crushed, and a small tonnage was treated. 

Corhart Refractories Co., a subsidiary of Corning Glass Works. 
announced plans in October for constructing a new refractories plant 
at Buckhannon that would employ 60 persons. 

Wayne.— Decreased output by the four underground mines dropped 
coal production by one-third. Traction and building sands were 
pue from the Big Sandy River near Fort Gay by Laval Sand 

o., Inc. 

Webster.—Output from nine additional mines increased coal pro- 
duction. Twenty underground mines produced most of the coal out- 
put. One auger mine also was in operation. The Sewell seam was 
mined solely. Johnstown Coal & Coke Co. the leading producer. 
operated the only cleaning plant in the county. Four mobile loid- 
Ing machines and 4 continuous miners were used. Williams River 
Coal Co. merged with Johnstown Coal & Coke Co. in July. 

Basil R. Heavner operated a portable crusher near Bolair and 
crushed sandstone for concrete agyregate and roadstone. 

Wetzel.—Sand and gravel production was less than half that of 1959 
as the Ohio River Sand & Gravel Corp. did not operate in 1960. The 
Ohio Valley Sand Co. dredged sand and gravel near New Martin 
ville. Building sand comprised over three-fourths of the output: 
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the remainder was used for paving. Crushed sandstone and gravel 
for concrete aggregate and roadstone was produced by the State Road 
Commission. 

Wirt.—Tri-State Stone Corp. continued operations at the Vandall 
quarry near Elizabeth and crushed sandstone for concrete aggregate 
and roadstone. 

Wood. —Production of sand and gravel by Pfaff & Smith Builders 
Supply Co., Charleston, and Kanawha Sand Co., and Ohio River 
Sand & Gravel Corp., Parkersburg, decreased one-third. Output was 
mainly for building and paving. Railroad ballast and fill uses con- 
stituted the remainder. 

E. VOE County continued to rank third as a coal- 
producing county. Although the number of mines increased by 27 to 
93, production decreased 2 percent. Eighty-three underground mines 
produced over nine-tenths of the tonnage. Of this quantity, nearly 
two-thirds was mined by Eastern Gas & Fuel Associates, Pocahontas 
Fuel Co., Semet Solvey Division of Allied Chemical Corp., and Island 
Creek Coal Co. Six strip mines and four auger mines furnished the 
remainder. The Glen Rogers mine of Raleigh-Wyoming Mining Co. 
was closed indefinitely in July, idling 196 men. Over two-thirds of 
the coal was cleaned at 17 plants: 23 percent was crushed; and 14 
pent was treated, mainly with oil. Continuous miners increased 

19 to 36 and loaded over one-fourth of the underground coal. 
wo-thirds was loaded by 192 mobile loading machines; duckbills 
and hand loading onto face conveyors and into mine cars supplied 
the remainder. The 82 mother conveyors, averaging 1,517 feet in 
length, in use ranked Wyoming County second only to Kanawha 
County in the number of mother conveyors. 
cule sand was produced by Casto & Lackney Sand Co. near 
imball. 
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The Mineral Industry of Wisconsin 
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of Wisconsin. 
By Samuel A. Gustavson * 
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INERAL output of Wisconsin was valued at $77.2 million in 
M 1960, exceeding the 1959 high of $72 million. Nonmetals 
represented about three-fourths of this total, and sales of these 
minerals were generally at about the same level as, or slightly less 
in 1959. The increased total mineral value for the State in 1960 

can be attributed to increased production of lead, zinc, and iron ore. 
Consumption, Trade, and Markets.—Sand and gravel production, espe- 
cially for highway use, declined slightly from 1959. However, the 
State Highway Commission indicated that this decrease could be 
nitributed more to the stage of road construction than to decline in 
activity. Proportionally less fill and subsurface work was done com- 
pared with surfacing and finishing. Declining sales of abrasive 
stones reflected strong competition from foreign grinding pebbles 
and synthetic grinding stones. Sales of most other nonmetallic 
minerals were little changed from the previous year. Relatively 


TABLE 1.—Mineral production in Wisconsin’ 


1959 


Mineral 
Quantity Value 
(thousands) 


Abrasive stones: Pebbles (grinding) and tube-mi!l 


|) MAA A E short tons.. 770 $27 
A YS E E EE ES thousand short tons.. 178 192 
Iron ore (usable) . ...thousand long tons, gross weight.. 701 (2) 
(recoverable content of ores, etc.)..... short tons.. 745 171 
pd. PEREDA DO RE dA ER RAUCHEN MN do.... 7 (2) 
Sand and gravel.................. thousand short tons.. 41, 999 27, 535 
BODA. «ainda as do.... 13, 522 23, 782 
Zinc (recoverable content of ores, etc.)...... short tons.. 11, 635 2, 076 
Value of items that cannot be disclosed: Cement, lime, 
and values indicated by footnote 2...............-..-.|-------.---- 18, 541 
Total Wisconsin MAA A A 71,959 


1 ia ig as measured by mine shipments, sales, or marketable production (including consumption by 
ucers). 

3 Figure withheld to avoid disclosing individual company confidential data. 

3 Total adjusted to eliminate duplicating value of clays and stone. 


1 Chief, Minneapolis Field Office, Division of Mineral Resources, Bureau of Mines, Min- 
neapolis, Minn. 
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FIGURE 1.—Value of sand and gravel, stone, and total value of all minerals 
produced in Wisconsin, 1935-60. 


stable zinc and lead prices and nearly continuous operation by two 
major companies in southern Wisconsin resulted in substantially 
greater output of these two metals in 1960. Demand for iron ore 
was strong at the beginning of the season as a result of the previous 
year’s extended strike. However, expected demand for steel did not 
develop, and the shipping season closed early because of high iron- 
ore stock levels at lower ports. Even with early closing of the season, 
shipments of iron ore were double those of 1959 and about average 
for the last 10-year period. 

Trends and Developments.—There was no io ARE oid drilling for iron 
ore in Ashland, Bayfield, or Iron Counties. Work on lower-grade 
magnetic iron-ore deposits in the vicinity of Butternut in 
County was reportedly abandoned. 

Cerro Corp. ceased exploration for copper in Douglas County; 
however, Bear Creek Mining Co., a subsidiary of Kennecott Copper 
at continued eg la on property owned by Douglas County. 

e New Jersey Zinc Co. was driving an inclined tunnel to a zinc 
deposit south and east of Platteville. Plans to construct a mill at the 
site were deferred. 


1 
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TABLE 2.—Employment and injuries for selected mineral industries * 


Total number of Total Injury 
lost-time injuries | number fre- Injury 


Year and industry AN days quency | severity 
lost or rate 1 rate 3 
Fatal | Nonfatal| charged 
1959: 
12 A 70) 76,932 EAN 16 26.00 
Granite. ................] 1589] 310,055 |.......... (8 35. 37 (8) 
Limekiln $. ........... (5) 23. 91 8 
Limestone !.............. (8) 49. 58 » 
¿E AI cece V 5 2M b. 2-5 OBO EAN EA E AAN PR 
Sand and gravel___......| 2,371 | 3,760,807 |.......... 1, 580 18. 61 420 
Sandstone................ 209,904 |.......... (5) 9. 53 (9) 
1960: ! 
Cinyud MR — OI) 7. 209,043 S err PAR A AU A 
Granite..................|] WN6] 231,817 |.......... (^ 43. 14 4) 
Limekiln$...............|] 126] 327,08 |......... y 24. 42 t 
Limestone?..............] 1,483 | 2,460,620 |.......... » 31.70 (0) 
¡q EA IA OD. |. 8 AMES ESA A AP PA 
Sand and gravel.......... 2 6, 663 11.26 1, 923 
8andstone................| 118 | 199,433 |..........|]...-...-. .] 2-22 2» » -] 2 22 2-2 --] ence een cee 


1 Excludes officeworkers. 

3 Total number of injuries per million man-hours. 

3 Total number of days lost or charged per million man-hours. 

t Excludes pits producing clay used exclusively in manufacturing cement. Includes clay processing 
plants operated in conjunction with tbe mine. 

! Data not available. 

* Includes limestone quarries producing raw material used tn manufacturing lime. 

? Excludes quarries producing limestone used exclusively in manufacturing cement and lime. 

! Preliminary figures. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Abrasive Stones. —Production and sales of grinding pebbles and tube- 
mill liners were less than half those of 1959, as lower-cost pebbles im- 
rted from Europe and synthetic materials manufactured in the 
nited States continued to capture an increasing percentage of the 
market. The Baraboo Quartzite Co. manufactured these items from 
a hard quartzite deposit near Baraboo in Sauk County. Tubemill 
liners are cut to specifications furnished by the buyer. Grinding peb- 
bles are usually cut to standard sizes. Grinding pebbles are made by 
first cutting the quartzite into cubes of the desired size. These cubes 
are then placed in a grinding mill, where the corners are rounded. 
Cement.—Total sales of portland cement produced by plants in Wis- 
consin were about 5 percent under 1959 sales; however, sales within 
the State remained about the same. The Manitowoc Portland Cement 
Co., a subsidiary of Medusa Portland Cement Co., manufactured 
cement at Manitowoc, using limestone from Michigan and locally 
obtained clay. The company had four kilns and used a wet process. 
The Marquette Cement Manufacturing Co. of Chicago, at Milwaukee, 
poe cement, using limestone from Michigan and shale from 
llinois. The company had one large kiln and used a dry process. 
Cement clinker was shipped in from Michigan by Universal Atlas 
Cement Co. and ground at a plant in Milwaukee. The Huron Port- 
land Cement Co. maintained storage silos at Milwaukee and Green 
Bay for cement made at its plant in Michigan. 
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All cement produced in the State was of types I and II, general 
use and moderate heat. Some masonry cement was made at the Mil- 
waukee plant. Capacity of the two producing plants had not changed 
since 1957. The average mill value per 376-pound barrel of portland 
cement was slightly over $3.30. 

Clays.— uction of miscellaneous clay or shale in 1960 was re- 
ported by the same eight companies and from the same pits in seven 
counties as in 1959. output was consumed by the producers. The 
Manitowoc Portland Cement Co., at Manitowoc, used clay in the 
manufacture of cement. Output for this purpose was slightly less 
than in the previous year. Other producers used clay in the manu- 
facture of building brick or draintile. Consumption for brick and 
tile manufacture was also slightly less than in 1959. 

Lime.—There was virtually no c in the output or value of 
quicklime and hydrated lime in 1960. uction was from the same 
six plants. The Western Lime and Cement Co. operated one plant 
each in Brown, Dodge, and Fond du Lac Counties; the Mayville 
White Lime Works operated in Dodge County; Cutler-LaLiberte- 
McDougall Corp. in Douglas County; and Rockwell Lime Co. in 
Manitowoc County. Lime, in order of decreasing quantities, was 
used for the following purposes: Paper manufacture, mason’s lime 
in the building industry, water purification, metallurgy, agriculture, 
insecticides, polishing pode aints, sewage disposal, plastics, 
and tanneries. About 23 percent of all the quicklime was hydrated. 
Hydrated lime represented about 28 percent of the total weight of 
quicklime and h ted lime shipped in Wisconsin in 1960. 

Perlite.—Crude perlite from Colorado and New Mexico was ex- 
panded in plants of the Western Mineral Products Co. at Milwaukee 
and the Midwest Perlite Co. at Applington. Expanded perlite was 
used chiefly in lightweight plaster and concrete. Vermiculite from 
Montana also was expanded by Western Mineral Products Co. It 
was used as insulation and as a lightweight te. 

Sand and Gravel.—The quantity and value of sand and gravel output 
declined to 35.7 million tons and $25.6 million, respectively, decreases 
of 15 and 7 percent from 1959. Most of the decline was explained 
by the Wisconsin State Highway Commission as a “stage of road 
construction.” During the year much of the highway construction 
was that of finishing and surfacing. Sand and/or gravel in the past 
had been produced in every county. In 1960 operators reported pro- 
duction from 63 counties; several operators did not designate the 
source of their output. Most of the production, 71 percent, was for 
highway use; 18 percent was for building uses. e quantity and 
value of sand and gravel sold for building uses was little 
from the previous year, indicating a virtually unchanged level of 
building construction and continued keen competition for work, unit 
values did not increase with labor and o due epee 

Demand for industrial sand inc slightly over 1959, approach- 
ing $3 million. Uses of industrial sand included foundry, engine, 
blast, filter, and hydrofractionating. Most of the industrial sands 
were produced from surface or near-surface deposits in Clark, Por- 
tage, Sauk, and Wood Counties. Preparation of industrial sands for 
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TABLE 3.—Sand and gravel sold or used by produoers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 
Class of operation and use room 
Quantity Quantity Value 
Commercial operations: 
Sand: ! 
Molding 552 ce osos a dia 66 83 $178 
Bill ding AAA II e Ads 3.079 3,071 2,711 
Paving AA A duet ouo a nases idii 2, 363 2, 615 2, 099 
UE, A se ess dereRMe E RES 108 105 B4 
A A A EE 1, 320 751 413 
OUNGE A IRURE Cp 122 205 276 
Total shoes ee wetedateceeeesscseteccensescs 7, 058 6, 830 5, 761 
Gravel: 
AA pe ERROR eRda cde E 8, 423 8, 409 3, 198 
WG ANA case A A taceeewas 9, 511 10, 306 7, 960 
Railroad ballast........-..........----.-.------ §22 503 365 
BAN os o ias 1, 222 773 385 
Othe A A II ua Maced 261 1, 053 913 
Total A IA II AERE C Md 14, 939 16, 044 12, 821 
Total sand and gravel................-..----- 21, 997 22, 874 18, 582 


Government-and-contractor operations: 
Sand: 


© ORS OOS raro 


A OF COS 6G 48 2H 80222 ESFEDO BHAT OHCSHSHAOBBO 


1 Includes friable sandstone. 
3 Includes sand for foundry use (1959), engine, blast, filter, ofl (bydrafrac), and other industrial sand 


(1969-00). 
3 Less than $1,000. 


marketing usually required special equipment for sizing and remov- 
Mo es IE ees if the deposit were not free of contaminants. 

he 10 pum commercial operators were: Consumers Co., Divi- 
sion of Vulcan Materials Co., Chicago; Courtney & Plummer, Inc., 
Neenah; Janesville Sand & Gravel Co. and Wm. J. Kennedy & Son, 
Janesville; Edward Kraemer & Sons, Inc., Plain; C. C. Linck, Inc. 
Beaver Dam; Arthur Overgaard, Inc., Elroy; Ozaukee Sand & Grave 
Co., Milwaukee; H. Turner & Son, Bosco l; and Wissota Sand $ 
Gravel Co., Eau Claire. 

Stone.— Limestone deposits are widespread throughout the southern 
two-thirds of the State. Thinly bedded limestone deposits, chiefly 
in eastern Wisconsin, yielded dimension stone of good quality for 
building, construction, and house veneer. Most of the quarries of 
companies producing dimension limestone were in Waukesha County. 
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Others produced dimension limestone from quarries in Brown, Door, 
Fond du Lac, Manitowoc, and Milwaukee Counties in the eastern 
ortion of the State, and one company operated in each of Juneau, La 
rosse, and St. Croix Counties in the western part of the State. 
Commercial and noncommercial producers adai output of 
crushed and broken limestone from quarries in 42 counties. Some 
reporting companies did not designate the locations of their quarries. 
About 88 percent of the crushed and broken limestone was used for 
concrete aggregate and roadstone and about 8 percent for agricul- 
tural purposes. Uses of the remaining 4 percent, in order of magni- 
tude of tonnages sold, were: riprap, railroad ballast, lime, metallur- 
ical flux and other metallurgical, asphalt filler, filter beds, fertilizer 
ller, and chemical (paper mills) : 

There was a declining market for dimension limestone, which had 
a high unit value. Tonnages of crushed limestone sold for most uses 
also declined in 1960. Several companies reported that sales of agri- 
cultural limestone were as much as 20 percent less than in the previous 
year. However, sales of crushed limestone for highway and building 
construction increased about 3 million tons, resulting in a net increase 
in tonnage of limestone produced, although the total value of lime- 
stone sold was about the same as in 1959. 

The 10 leading commercial producers of crushed and broken lime- 
stone, listed alphabetically, were: Badger Highways Co., Inc., 
Menasha; Consumers Co., Division of Vulcan Materials Co., Chicago: 
Courtney & Plummer, Inc., Neenah; Fond du Lac Stone Co., Inc., 
Fond du Lac; Halquist Lannon Stone Co., Sussex; Edward Kraemer 
& Sons, Inc., Plain; Arthur Overgaard, Inc., Elroy; Quality Lime- 
stone Products, Inc., Sussex; H. Turner & Sons, Boscobel; and 
Waukesha Lime & Stone, Inc., Waukesha. 


TABLE 4.—Limestone sold or used by producers, by uses’ 


1959 
Use 
Quantity 
Dimension: 
Rough construction. ......... thousand short tons.. 
Rubble a a a cds ro oe ae ey do... 
Rough architectural. ......... thousand cubic feet. . 
Dressed (cut and sawed)....................- do.... 
Flagging. coste lirio da robs dex ad do.... 


Total approximate thousand short tons 3......... 


Crushed and broken: 


KDD sport A Sooke: thousand short tons.. a3 132 
Concrete aggregate and roadstone............ do.... 2. 
AgricultUre..... lie eT EN OWSME DE do.... 
A A A A ERR do.... 89 
Othep E A A A AAA do... 464 
Totali. cuss eda uo A do.... , .48 
Grand IM le ewosasuetoeusy do.... : à E ` 
OQ L.L——————————————————)'''Ae'"'"——'——— É 


1 Includes both commercial and Governrrent-and-contractor production. 

3 Averoge weight of 16) pounds per cubic foot used to convert cubic feet to short tons. 

3 Includes limestone for alkali works, lime (1959), flux, railroad ballast, paper mulls, asphalt, fertiliser. 
filter beds, and other uses. 
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Granite, quarried chiefly for building and monumental uses, was 

roduced in Marathon, Marquette, and Waushara Counties. Some of 
the material was sold as rough blocks, and some rough blocks were 
shipped to finishing plants in Minnesota. Most of the granite, how- 
ever, was cut and polished in plants near the quarries. Trimmings 
and pieces not suitable for dimension purposes were crushed for local 
use as concrete aggregate. In Marathon County, decomposed granite 
from weathered outcroppings was excavated and sold locally as a 
road-surfacing material. 

Deposits of sandstone, quartzite, andesite, argillite, and basalt were 
also operated in the State. Dimension sandstone was sold chiefly for 
flagging and rough construction uses. One quartzite deposit was 

uarried to produce grinding pebbles and tubemill liners. Most of 
the quartzite produced was und and sized for use in the manu- 
facture of sandpaper or refractory brick. Andesite and argillite 
served as a raw material in the manufacture of roofing granules. 


METALS 


Iron Ore.—Shipments of iron ore were more than double those of 
1959, when production was adversely affected by a 116-day strike. 
Wisconsin production was chiefly from two underground mines on 
the Gogebic panes in Iron County. They were the Montreal mine, 
operated b Ogle ay, Norton & Co., and the Cary mine, operated by 
Pickands Mat er & Co. Ore from these two mines was of direct- 
shipping grade. Some iron-ore concentrates were produced and 
shipped from stockpiles at the Badger and Meress mines in Florence 
County by Zontelli Brothers Division of Pittsburgh Pacific Co. 
These stockpiles were reported as depleted by the company in 1960. 
Ore from the Montreal and Cary mines was shipped to ports at Ash- 
land, Wis., or Escanaba, Mich., for lake transport to consumers, 
1960, because of adjustments in freight rates, more than half of the 
ore was shipped through Escanaba. Ore from the Badger and Meress 
mines was shipped through the port at Escanaba. 

Base prices per long ton for iron ores were res ia from those 

osted January 30, 1957, as follows: High Phosphorus, $11.45; 
esabi Non-Bessemer, $11.45; Mesabi Bessemer and Old Range Non- 
Bessemer, $11.70; and Old Range Bessemer, $11.85. Prices for iron ore 
included all shipping costs from the mines to lower Lake pones these 
costs do not appear 1n the total value of iron-ore output of Wisconsin. 
The base prices were for ores grading 51.50 percent iron (natural) 


TABLE 5.—Iron-ore production and shipments 


Production | Shipments | Iron content 
(thousand (thousand | of shipments 
long tons) long tons) natura 

(percen 


Ae na PERRET E N Se REC Se eer eU 52. 49 
1907- ecca act A AN 52. 32 
Do "e ———————M 53. 72 
1980 A ROME 53.39 
Do dC CORNER p ur DRE 53. 50 
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and for Bessemer ores less than 0.045 percent phosphorus (dry). Ores 
higher than 0.18 percent phosphorus (dry) were classed as High 


Phosphorus. Variations in e from this base and diversities in 
Pp structure from established norms called for premiums or 
penalties. 


Shipments of iron ore from Ashland started April 17 and ended 
November 6; those from Escanaba started March 28 and ended No- 
vember 17. The closing dates for iron-ore shipping were unusually 
early and reflect the lack of demand for steel in the latter half of the 
year. 

Lead and Zinc.—Lead and zinc production increased 56 and 58 per- 
cent, respectively, over 1959. Eagle-Picher Co. operated its Shulls- 
burg mine and mill continuously, the Birkett-Bastian-Andrews mine 
from January through November 4th with the exception of the period 
October 1-31 during a labor strike and the Kickapoo-Alden Thomson 
mine and Linden mill from March through September. Vinegar Hill 
Division, American Zinc, Lead and Smelting Company operated its 
mill and the Blackstone, Temperly, and Thompson mines continuously 
and the Hancock mine from August through December. Piquette 
Mining Co. operated its mine and mill from January to July. A 
small tonnage of ore was shipped by the Mifflin Mining Co. All 
mines except the Shullsburg operation of Eagle-Picher Co. had been 
idle during most of 1959. 

A report on shallow lead diggings in Grant and Lafayette Counties 
based on work done in 1947—49 was published.? 

Average weighted prices per pound used to calculate the values of 
lead and zinc in table 1 in 1960 were, respectively, 11.7 and 12.9 cents. 
The average price used in 1959 was 11.5 cents for both metals. There 
was little fluctuation in prices in 1960. Lead quotations, per pound 
New York, opened at 12 cents, remained at that leval throug De- 
cember 12, and were 11 cents beginning December 13 to the end of 
the year. Zinc quotations, per pound East St. Louis, opened at 12.5 
cents, rose to 13 cents January 8, declined to 12.5 cents mber 13, 
and to 12 cents December 19. 


TABLE 6.—Mine production of lead and zinc, in terms of recoverable metals 


Mines 
producing 


1951-55 (average) .. 
1956... 2 


C —— 9 2 ————---. a mm -- 


9 Grosh, W. A. Shallow Lead Grant and Lafayette Counties, Wis.: Burean of 
Mines Rept. of Investigations 5694, 960, 59 pp. 
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TABLE 7.—Mine production of lead and zinc in 1960, by months, in terms of 
recoverable metals 


(Short tons) 


REVIEW BY COUNTIES 


Sand and gravel or crushed limestone for use in construction and 
roadbuilding was produced in virtually every county. Reports 
received for 1960 indicated production of one or both of these mineral 
commodities for 69 of the 71 counties. Several of the larger road- 
building contractors, who operated portable plants, did not indicate 
the county source on their reports. ong the commercial operators, 
192 produced sand and gravel and 113 produced crushed limestone. 
Noncommercial or Government-and-contractor operators included 
State and county highway departments, cities, towns, and full-time 
contractors for Federal or State projects. Production of minerals 
other than sand and gravel or crushed limestone was reported from 
only 30 counties. These minerals included dimension stone (lime- 
stone, granite, sandstone, and quartzite), special sands, marbl 
andesite, marl, and peat in the nonmetals group and zinc, lead, an 
iron ores among the metals. 

d.—No new work was reported at the low-grade magnetic 
iron deposit near Butternut, and plans for bringing the property into 
production were deferred. 

Bayfield.—A dolomitic marble deposit was quarried near Grand View 
by Wisconsin Marble Heights Quarries, Inc. The product was 
crushed and sold as chips for manufacture of a synthetic stone. 

Brown.—Production of sand and gravel and crushed limestone for 
roadwork was reported by 12 operators. enone Me largest producers 
were Allard & Van Nelson, Daanen & Janssen, Fred Kropp, Schuster 
Construction Co., W. B. Sheedy, Vic Zeman, Scray Quarries, and 
Village of Howard Highway Department. 

Miscellaneous clay for brick and other heavy clay products was 
produced by Duck Creek Brick Co. and Hockers Brothers Brick & 
Tile Co. 

Western Lime & Cement Co., Milwaukee, made quicklime and 
hydrated lime at its plant in Green Bay. 

Buffalo.—Crushed limestone for roads and agricultural uses was the 
only mineral production reported for the county. Herbert Tiffany, 
Jr., and Neuheisel Lime Works accounted for most of the production. 

Calumet.—Sand and gravel was produced by Sell Brothers Stone $ 
Gravel Co., Quality Sand & Gravel Co., and Arnold M. Ortlepp. 
Sand and gravel and limestone were produced by the Calumet County 
Highway Department. 

615629—61———73 


1132 MINERALS YEARBOOK, 1960 


and for Bessemer ores less than 0.045 percent phosphorus (dry). Ores 
higher than 0.18 percent phosphorus (dry) were classed as High 
Phosphorus. Variations in grade from this base and diversities in 
payee structure from established norms called for premiums or 
penalties. 

Shipments of iron ore from Ashland started April 17 and ended 
November 6; those from Escanaba started March 28 and ended No- 
vember 17. The closing dates for iron-ore shipping were unusually 
early and reflect the lack of demand for steel in the latter half of the 
year. 

Lead and Zinc.—Lead and zinc production increased 56 and 58 per- 
cent, respectively, over 1959. Eagle-Picher Co. operated its Shulls- 
burg mine and mill continuously, the Birkett-Bastian-Andrews mine 
from January through November 4th with the exception of the period 
October 1-31 during a labor strike and the Kickapoo-Alden Thomson 
mine and Linden mill from March through September. Vinegar Hill 
Division, American Zinc, Lead and Smelting Company operated its 
mill and the Blackstone, Temperly, and Thompson mines continuously 
and the Hancock mine from August through December.  Piquette 
Mining Co. operated its mine and mill from January to July. A 
small tonnage of ore was shipped by the Mifflin Mining Co. All 
mines except the Shullsburg operation of Eagle-Picher Co. had been 
idle during most of 1959. 

A report on shallow lead diggings in Grant and Lafayette Counties 
based on work done in 1947-49 was published.? 

Average weighted prices per pound used to calculate the values of 
lead and zinc in table 1 in 1960 were, respectively, 11.7 and 12.9 cents 
The average price used in 1959 was 11.5 cents for both metals. There 
was little fluctuation in prices in 1960. Lead quotations, per pound 
New York, opened at 12 cents, remained at that level through De 
cember 12, and were 11 cents beginning December 13 to the end of 
the year. Zinc quotations, per pound East St. Louis, opened at 125 
cents, rose to 13 cents January 8, declined to 12.5 cents mber 13, 
and to 12 cents December 19. 


TABLE 6-—Mine production of lead and zinc. in terms of recoverable metals 
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TABLE 7.—Mine production of lead and xinc in 1960, by months, in terms of 
recoverable metals 


(Short tons) 


REVIEW BY COUNTIES 


Sand and gravel or crushed limestone for use in construction and 
roadbuilding was produced in virtually every county. Reports 
received for 1960 indicated production of one or both of these mineral 
commodities for 69 of the 71 counties. Several of the larger road- 
building contractors, who operated portable plants, did not indicate 
the county source on their reports. ong the commercial operators, 
192 produced sand and gravel and 113 produced crushed limestone. 
Noncommercial or Government-and-contractor operators included 
State and county highway departments, cities, towns, and full-time 
contractors for Fedora] or State projects. Production of minerals 
other than sand and gravel or crushed limestone was reported from 
only 30 counties. These minerals included dimension stone (lime- 
stone, granite, sandstone, and quartzite), special sands, marbl 
andesite, marl, and peat in the nonmetals group and zinc, lead, an 
iron ores among the metals. 

d.—No new work was reported at the low-grade magnetic 
iron deposit near Butternut, and plans for bringing the property into 
production were deferred. 

Bayfield.—A dolomitic marble deposit was quarried near Grand View 
by Wisconsin Marble Heights Quarries, c. The product was 
crushed and sold as chips for manufacture of a synthetic stone. 

Brown.—Production of sand and gravel and crushed limestone for 
roadwork was reported by 12 operators. Among the largest producers 
were Allard & Van Nelson, Daanen & Janssen, Fred Kropp, Schuster 
Construction Co., W. B. Sheedy, Vic Zeman, Scray Quarries, and 
Village of Howard Highway Department. 

Miscellaneous clay for brick and other heavy clay products was 
pou by Duck Creek Brick Co. and Hockers Brothers Brick & 
'Tile Co. 

Western Lime & Cement Co, Milwaukee, made quicklime and 
hydrated lime at its plant in Green Bay. 

Buffalo.—Crushed limestone for roads and agricultural uses was the 
only mineral production reported for the county. Herbert Tiffany, 
Jr., and Neuheisel Lime Works accounted for most of the production. 

Calumet.—Sand and gravel was produced by Sell Brothers Stone & 
Gravel Co., Quality Sind & Gravel Co., and Arnold M. Ortlepp. 
Sand and gravel and limestone were produced by the Calumet County 
Highway Department. 

615629 —61——-73 
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TABLE 8.—Value of mineral production in Wisconsin, by counties! 


County 1959 1960 
o AAA ( (3) 
Ashland... ooa eek 6 AS 
Rmi ANIME 
a E 
BOWN... SA $1, a 1, dd 562 
Burnett....................... 171, 790 , 055 
Calumet.....................- 187, 505 297 
Chippewa.................... 19, 730 18,170 
Clark.......... dad 129, 801 450, 
Columbia............-........ (2) 1, 478, 915 
Crawlord... loea 203, 268 213, 875 
Edo A eros 1, 683, 855 1, 809, 914 
Dodg6... 2 lcacetwa c ik 797,975 | 1,330, 528 
DOr... .--- -2-2 e 858, 
Douglas. ....---.--------2-- 3) (2) 
UNO oc eRe E NEN 332, 212 175, 073 
Eau Claire.................... e) i) 
Florence...................... (? 
Fond du Lac. ................ 1,095,429 | 1,319, 331 
Foresk. concecccuocciusenecucc 64, 549 84,170 
o uso erae 533, 886, 350 
o nen cece eee e cnn 483, 623 388, 639 
Green Lake..................- 259, 798 234, 564 
TOWS@ A AS 442, 018 637, 010 
ITOD A Rene eee (3) 6% 
Jackson......................- 111, 500 [C 
Jefferson e lll le 160, 247 159, 124 
pr AAA sla Duscei (2) (2) 
¿CIO A 426, 650 232, 
Kewaunee.................-.- 98, 226 127, 411 
La Crosse..................... 94, 509 102, 
Lefayette............-........ (3) (1) 
Lanelade....................- 295, 895 284, 607 
Lincoln...............-......- 6) 137, 940 
Manitowoc. ...-......--....-- 3 (2) 
Marathon...................-. 6,691,290 | 2,854, 133 
Marinette._-........-.---2. is 6 (3) 
Marquette... 00an a 265, 211 
Milwaukee. -................- 5, 637,406 | 5, 568, 869 
MOIfOB EA 85, 729 103,167 
Oconto. lc lllsee- 314, 034 148, 759 
Oneida. ......... Ls cec c eese 142, 622 150, 665 
Outagamle.................... , 900 497, 070 
Ozaukee.........---.....ll2.. 89, 895 195, 425 
Pepin... coca ico leo (2) 5, 
Piel0@s cnc aaa 340, 279 417,109 
AI 677,199 496, 112 
Portage ess on es see coe 410, 472 (1) 
Prio AN A IN 1,699 3, 154 
HuüclB. e ecc ccc cree acs 1,677,608 | 1,822,205 
Richland. A (2) (2) 
ROCK esse ee Be 1,325,628 | 1, 533, 220 
Rüsk A se oe te 80, 83, 022 
Bt. CrOIE eae eee cece 696, 716 677, 456 
e ul A 1, 242,697 | 1,738, 637 
A cc ec ee en 68, 6 63, 
BShawano....-.... e cec e eee ee 474, 010 469, 224 
BheboyEAD.ooooccoococacocoo ; 482, 799 
Tayvlöl. cita 3) 189, 777 
Trempcaleau......----.-.---- y (?) 
A ose ecco (3) 
Vils- ous AN 56, 500 63, 135 
Walworth. -.....-. 2-22. 272, 109 591,872 
NET MO OO 71, 034 
Washin ie a wate aa UNIT CES 1, 029, 451 1, 235, 010 
Waukesha...................- 6, 382,187 | 5, 848, 522 
Waupaca-coococococccoccno..- 6 115, 365 
Waushnara....... cec c eec. (3 (3) 
Winnebago...........- e cess 1, 884, 262, 803 
DO cera d tine os (3) (5) 
Undistributed Ml 33, 831, 446 | 38, 788, 005 
Total AAA 71, 959, 000 | 77,171,000 


3 No production reported for Washburn County (1959). 


Minerals produced in 1960 in order of value 


Sand and gravel. 
Sand and gravel. 


Stone. 
ene and gravel, lime, stone, clays. 
e. 

Sand and gravel. 

Band and gravel, stone. 

Sand and gravel. 

Sand and gravel, stone. 

Stone sand and gravel. 


Sand and gravel, stone, 

Sand and gravel, lime, stone. 
Band and vel, stone. 

Lime, sand and gravel, 

Sand and gravel, stone, clays. 
Sand and gravel, stone. 

Iron ore. 

Stone, sand and gravel, lime, clays. 
Sand and gravel. 

Stone, anc lead, sand jus gravel. 
Stone, sand and gravel. 

Sand and gravel, stone. 

Stone, zinc, sand and gravel, lead. 
Iron ore, sand and gravel. 

Sand and gravel. 

Band and gravel, stone. 

Stone, sand and gravel. 

oand and gravel. 


Bend sud gravel, stone, 
ine lead, stone. 
and gravel. 
Band and gravel, stone. 
Cement, sand and grave a stone, claya. 
Stone, sand and gravel, 
plone. sand and gravel. 


O. 
Cement, stone, sand and gravel. 
Stone, 

Sand and gravel. 

ine en and gravel, stone. 


Sand and gravel 
Stone, sand and gravel. 
Sand and gravel, stone. 
Stone, sand and gravel. 
Sand and gae stone. 
Sand and ere 
Stone, sand and gravel, clays. 
Stone, sand and gravel. 
Sand and gravel, stone, 
Sand and gravel. 
Sand y^ d and. stone. 
d bi abrasives. 


Do. 
Sand and gravel, stone. 
Sand and gravel, stone, peat. 
Stone, sand and gravel, clays. 
Sand and gravel, stone. 


Stone. 


3 Figure withheld to avoid disclosing individual company confidential data; included with “Undis 


tributed.” 


3 Includes some sand and gravel and stone that cannot be assigned to specific counties and values indi- 


cated by footnote 2. 


4 Total adjusted to eliminate duplicating value of clays and stone. = 
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Clark.—Sand and gravel was produced by three companies. The 
largest producer was Plautz Brothers Sand & Gravel Co. The Clark 
County ighway ia also produced sand and gravel. Sand- 
stone produced by Ellis Quarries, Inc., was used for building, con- 
struction, and flagging. 

Columbia. —Several companies produced sand and praa, the largest 
being C. C. Linck, Inc., followed by A. T. Riese Trucking Co. and 
Columbia Ready Mix Co. The Columbia County Highway Depart- 
ment also was a lcge producer of sand and gravel. 

Crushed limestone and dolomite were produced by Dann & Wendt 
and Edward Kraemer & Sons, Inc. 

Portage-Manley Sand Co., Rockton, Ill, produced high-quality 
glass and foundry sand from a quarry near Portage. Representative 
samples of this sandstone contained more than 99.5 percent silica. 
The quarry face stood vertically and was about 75 feet high. Over- 
burden was up to 50 feet deep. Only moderate blasting was necessary. 

Crawford.—Sand and gravel was produced by the Prairie Sand & 
Gravel, Inc., and Lakeside Sand & Gravel. Limestone and dolomite 
were produced by Edward Kraemer & Sons, Inc., Loren J. Slaght, 
and Velmer Monroe. 

Dane.—This county was the leading producer of crushed limestone. 
It also produced sand and gravel. 

Leading producers of crushed limestone included Madison Stone 
Co., Inc., Hammersley Stone Co., Inc., Baumgardt Construction Co., 
and Melvin Paulson. 

The larger sand and gravel producers included C. C. Linck, Inc., 
Mus Stone, Capitol Sand & Gravel Co., Madison Sand & Gravel 
Co., Hartland-Verona Gravel Co., and General Silica Co. 

Dodge.—Mayville White Lime Works, Mayville, and Western Lime 
& Cement Co., Milwaukee, produced limestone for lime, metallurgical 
use, and roadstone. The former made quicklime at its plant near 
Mayville; most of the quicklime is used in preparing a barn disin- 
fectant. Western Lime & Cement Co. manufactured quicklime and 
hydrated lime at its Knowles plant. 

Larger operators producing sand and gravel included C. C. Linck, 
Inc, Linck & Henes, and the Dodge County Highway Department. 

Door.—Sand and gravel and crushed limestone were produced. 
Vernon E. Olsen Excavating Co. and the Door County Highway 
Department were the larger producers of sand and gravel. The high- 
way department and Adamski-Fisher Quarry produced crushed 
limestone. 

Douglas. —Quicklime and hydrated lime were manufactured at a 

lant in Superior, Wis. by Cutler-LaLiberte-McDougall Corp., 
uluth, Minn. The plant was equipped with two rotary kilns. 
Limestone was purchased in Michigan. 

Some sand and gravel was produced by the Douglas County High- 
way Department and the Superior City Engineer. 

Dunn.—Sand and gravel was produced by Edward Kraemer $ Sons, 
Inc., and the Red Cedar Sand & Gravel Co. 

Limestone was produced by the Barron County Agricultural A gent 
for agricultural uses. The Menomonie Brick Co. made building brick 
from clay mined near Menomonie. 
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Eau Claire.—Eau Claire Sand & Gravel Co. mined and prepared 
industrial sand for blast, engine, filter, and foundry uses at its plant 
in Eau Claire. The company also produced sand and gravel for 
building and highway construction. One of the largest producers 
of sand and gravel for construction and highway use was the Wissota 
Sand & Gravel Co. 

Florence.—Zontelli Brothers Division of Pittsburgh Pacific Co. pro- 
duced iron ore from stockpiles of the Badger and the Meress open 
pit mines on the Menominee Range near Florence. The company re- 
ported depletion of these stockpiles during 1960. 

Fond du Lac.—The larger producers of sand and gravel included 
Braun Construction Co., M. A. Leiberg, and the Fond du Lac County 
Highway Department. 

arger producers of crushed limestone were Fond du Lac Stone Co., 
Hamilton Stone Co., Elmer Dais Stone Co., C. C. Linck, Inc., Nellis 
Stone Quarry, Inc., Waupun Ready-Mix Concrete Corp., Western 
Lime & Cement Co., Oakfield Stone Quarry, and Edward Kraemer 
& Sons, Inc. 

The Oakfield Shale Brick & Tile Co., mined clay for the manufac- 
ture of heavy clay products, and Western Lime & Cement Co. quar- 
ried limestone to make both quicklime and hydrated lime. 

Grant.—The Piquette mine and mill, the county’s only producer of 
lead and zinc, after reopening December 7, 1959, operated continu- 
ously until the early part of July. The company sold its jig tailings 
poen f sand and gravel roduced by Beck 

small quantity of sand an vel was u er 
& Tuckwood. " de j d 

The principal producers of crushed limestone for road use included 
Becker & Tuckwood, Dell Needham, George Wendtlandt, Bertie & 
Russell Zenz, and Harry Croft & Sons. 

Green.—Crushed limestone and dolomite and sand and gravel were 
produced. The chief producers of crushed limestone were P. W. 
Ryan Sons, Inc., and Rees Construction Co. 

Sand and gravel was produced by Henry Altman and Green 
County Sand & Gravel Co. 

Green Lake.—Molding sand was produced by Chier St. Marie Sand 
Co. and Clifford Chier Sand Co. The larger sand and gravel pro- 
ducers for highway use were Paul Polenska & Son, Kopplin & Kinas 
Co., Inc., and the Green Lake County Highway Commission. 

Crushed limestone was produced by Gaastra Brothers. 

Iowa.—The Eagle-Picher Co. operated the Kickapoo-Alden Thom- 
son mine and Linden mill from March through September for the 
production of zinc and lead ores. Mifflin Mining Co. shipped a small 
quantity of zinc ore from the Bickford-Coker mine. 

Crushed limestone for E and highway construction was pro- 
duced by several companies. The larger included Ivey Construction 
Co., George Wendtlandt, and the Iowa County Highway Department. 

A relatively small quantity of sand and gravel was sold by Davis 
& Richardson. 

Iron.—Most of the iron-ore production from the State came from 
two underground mines operated in this Petr Ame: Montreal mine, 
operated by Oglebay Norton $ Co., and the Cary mine, operated by 
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Pickands Mather $ Co. a was about the average for the last 
10-year period and about double that of 1959, when an abnormally 
low production was reported as a result of a 116-day strike. Most 
of the ore from the Cary mine was shipped via Escanaba, Mich., and 
that from the Montreal mine through the Ashland, Wis., port. 

Edward Kraemer & Sons, Inc., produced sand and gravel for 
highway construction. 

ackson.—Sand and gravel for building and road use was produced 
by Laurence Murphy and H. T. Smith. 

Jefferson.—Sand and gravel and crushed limestone were produced 
for road use, chiefly by the Jefferson County Highway Commission 
and Rude Sand & Gravel. 

Juneau.—Limestone was quarried for use as flagging by the Lone 
Rock Stone Quarry. 

Arthur Overgaard Co. poe crushed stone for highway use and 
agricultural purposes. This company had seven portable crushin 
mn aa uneau County Highway Commission produced san 
an vel, 

Kenosha Gravel for road construction was produced by Consumers 
Co., Division of Vulcan Materials, Chicago, and Bloss Sand & Gravel. 
Limestone was produced by the Kenosha County Highway 
Department. 

ewaunee.— Schuster Construction Co. produced sand and gravel for 
highway load ia 

La Crosse.— Dimension limestone was produced by Herbert Hass of 
La Crosse. 

Sand and gravel was produced by Kammel-Smith Sand & Gravel 
Co., La Crosse Sand & Gravel Co., and the county highway 
department. 

Lafayette.—The Eagle-Picher Co. and Vinegar Hill Division, Ameri- 
can Zinc, Lead and Smelting ODE were the only lead and zinc 
mine operators in the county. agle-Picher Co., except for a 
labor strike October 1st to October 31st, operated the Shullsburg mine 
and mill throughout the year, and the Birkett-Bastian-Andrews mine 
from January through ovember 4th. The Birkett-Bastian-Andrews 
ore was shipped for concentration to the company’s Graham mill in 
Illinois. Vinegar Hill Division, American Zinc, and Smelting 
SOPORE operaia the Blackstone, Hancock, Thomson, and Temperly 
mines. e Hancock mine was operated from August through De- 
cember; the other mines were operated continuously throughout the 
year. The New Jersey Zinc Co. performed considerable churn drill- 
ing and started an incline shaft to a new zinc property a few miles 
south and east of Galena. Plans to start construction of a mill were 
deferred. 

Production of crushed limestone for highway and building use was 
reported by several operators—the largest was George Wendtlandt. 

Langlade.—Sand and gravel was produced chiefly for highway use 
by Duffek Sand & Gravel, Inc., and the county highway department. 

Lincoln.—Sand and jdn and crushed limestone were produced 
chiefly for road work by the county highway department, Merrill 
Gravel & Construction Co., and Clifford Gatterman. 
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Manitowoc.—Portland cement was manufactured by the Manitowoc 
Portland Cement Co. The plant has four 10-foot-diameter rotary 
kilns ranging in length from 160 to 310 feet. The company mined its 
own clay from a nearby pit and used a 6-inch hydraulic line to trans- 
port the clay to the plant. Limestone was shipped in from Michigan, 
as local limestones have too high a magnesium oxide content for the 
process used. 

Quicklime and hydrated lime for building, chemical, and other in- 
dustrial uses were produced by the Rockwell Lime Co. at its plant 
nel Francis Creek. The company had a rotary kiln and a batch-type 

ydrator. 

Dimension limestone, chiefly for building veneer and flagstone, was 
produced by Valders Lime & Stone Co. 

Sand add gravel and crushed stone were produced by several com- 
panies in the area including Manitowoc County Highway Depart- 
ment, Rockwell Lime Co., R. & J. Fricke Co., Schroeder Bros. Sand 
& Gravel Co., and Fred Radandt Sons. 

Marathon.—Minnesota Mining and Manufacturing Co., St. Paul, 
Minn., produced material for the manufacture of roofing granules 
from an argillite deposit north of Wausau and quartzite, chiefly for 
manufacture of sandpaper, from a quarry west of Wausau. Output 
of argillite was somewhat less than in 1959. 

Dimension granite for building and monument purposes was pro- 
duced by Anderson Bros. & Johnson Co., Cold Spring Granite Co., 
Cold Spring, Minn., Lake Wausau Granite Co., Prehn Granite Quar- 
ries, Inc., and Wisconsin Quarries, Inc. (a subsidiary of Rock of 
Ages). Most of the rough granite produced was cut and finished in 
plants near Wausau. However, Cold Spring Granite Co. shipped 
rough block to its Minnesota plant for finishing. 

Clay for the manufacture of building brick was produced by the 
Marshfield Brick & Tile Co. 

Tony Schilling Granite Pit produced road material from weathered 
outcroppings of granite near Mosinee. 

Ellis Quarries, Inc., Stevens Point, quarried and dressed sandstone 
for building use. Several companies produced sand and gravel for 
highway use. The larger included Riverside Gravel Co., Lotz Sand 
& Gravel Co., and Heiser Ready Mix Co. 

Marinette.—A ndesite was quarried for use in the production of both 
natural and colored roofing granules by the Central Commercial Co. 
of Chicago, Ill., at a pit about 10 miles east of Pembine. The stone 
has been called basalt, greenstone, and traprock. A basalt dike 
traverses the quarry, but this material is discarded. Some sand and 
gravel for highway use was also produced. 

Marquette.—Montello Granite Co. produced dimension granite for 
building and monument uses at Montello. Edward Kraemer & Sons, 
Inc., produced crushed limestone, and the Marquette County Highway 
Department produced gravel for road use. 

Milwaukee.—Marquette Cement Mfg. Co. of Chicago, Ill., manufac- 
tured cement, using shale from Illinois and limestone from Michigan. 

Dimension limestone was produced by Franklin Stone Products, 
Inc., and the Wauwatosa Stone Co. Crushed stone, chiefly for high- 
way use, was produced by Consumers Co., Division of Vulcan Materials 
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Co., Chicago, Ill and Wauwatosa Stone Co. Several companies 
produced sand and gravel. 

Pierce.—Sand for industrial purposes was produced by Maiden Rock 
Silica Sand Co., Bay City Sand Co., Inc., and River Falls Sand $ 
Gravel Co. The largest producer of sand and gravel for highway use 
was the Pierce County Highway Department. Crushed limestone for 
highway use was produced by Sanders Stone & Lime Co. and Caturia 
Limestone Co. 

Polk.—Basalt was quarried and crushed chiefly for road use by the 
Dresser Trap Rock Co. 

The Polk County Agricultural nt produced limestone for agri- 
cultural use. The county highway department and Ostermann Sand 
$ Gravel, Inc., were the largest producers of sand and gravel for 
highway use, 

ortage.—Ellis Quarries, Inc., at Stevens Point, quarried sandstone 
for flagging and construction purposes. A small quantity of marl 
was excavated and sold by Caldwe 's Dredging Co. and Bert Somers 
for agricultural use. The two largest producers of sand and gravel 
for highway and building purposes were F. F. Mengel Co. and 
Wimme Sand & Gravel. 

Racine.—Large quantities of limestone were quarried by Consumers 
Company, Division of Vulcan Materials Co., Chicago, 111.; the pro- 
iud was used for riprap, metallurgical uses, roadstone, and agricul- 
tural pu : 

Clay for the manufacture of heavy clay products was produced by 
the Union Grove Drain Tile Co. 

Larger sand and gravel producers in the county included Edward 
Kraemer & Sons, Inc., J. W. Peters & Sons, and Jeffries Const. Co. 

Rock.—Considerable quantities of crushed limestone and sand and 
gravel were produced chiefly for highway use in the county. Larger 

roducers of sand and gravel included Janesville Sand & Gravel Co., 
icago, Milwaukee, St. Paul & Pacific Railroad Co., and Edgerton 
Sand & Gravel Co. 

Larger pen of crushed limestone included Rock County 
Highway partment, P. W. Ryan Sons, Inc., Little Limestone Co., 
and Footville Lime € Rock Co. 

St. Croix.— Dimension stone for er and veneer use was quarried 
by the St. Croix Valley Stone Co., Stillwater, Minn. Construction 
road materials were produced by several operators; the largest"were 
St. Croix Highway artment, Edward Kraemer & Sons, Inc., Wil- 
son Rock & Limestone Co., and Leary Constr. Co. 

Sauk.—Quartzite for the manufacture of grinding pebbles and tube- 
mill liners was quarried by the Baraboo Quartzite Co, Inc. Output 
in 1960 was considerably es than that of 1959. Competition from 
foreign imports and synthetic products was severe, and the profit 
margin reportedly was very small. The plant was built about 17 
years ago to provide tubemill liners and grinding pebbles chiefly 
for war production. 

The largest operation in the county was that of Foley Bros., Inc., 
at a quartzite quarry. The product was chiefly for railroad ballast. 
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Dimension sandstone, chiefly for building purposes was produced 
ii Boyles Flagstone Qy., Walter Dwars, and E. R. Gall Stone 


General Refractories Co., Philadelphia, Pa., and Harbison-Walker 
Refractories Co., Pittsburgh, Pa., produced quartzite chiefly for use 
in manufacturing refractories. General Refractories Co. wp its 

roduct by rail to Joliet, Ill, where it was crushed, und, and 
ormed into firebrick. Several companies produced sand and gravel 
and limestone for highway purposes. The larger operators included 
Edward Kraemer & Sons, iuc: W. R. Dubois & Son, Inc., Deppe 
Lumber Co., and Baraboo Concrete Products Co. 
Waukesha.—Quarries in Waukesha County supplied much of the 
dimension limestone produced in the State from eue De deposits 

rominent in the area. Uses were chiefly for veneer. Producers of 

imension limestone included Thomas Carlson, Cawley Stone 
Quarry, Dudovick Lannon Stone Co., Fonda Lannon Stone Co., Hal- 
quist Lannon Stone Co., Joecks Brothers Stone Co., Johnson & Sons, 
Kindler Brothers Stone Co., Frank & Lindquist Lannon Stone Co., 
Lisbon Lannon Stone P Meadow Hill Quarries, Inc., Midwest 
Lannon Stone Co., W. G. Perren Quarry., Quality Limestone Prod- 
ucts, Inc., Sussex Lannon Stone Corp. W eather Rock Lannon Stone 
Qy., West Side Stone Co., and White Rock Lannon Stone Co. 

Crushed limestone for miscellaneous uses was produced by the 
Waukesha Lime & Stone, Inc. 

Peat produced by Demilco, Inc., was used chiefly in the company’s 
own product, which was sold as a potting mixture. 

Sand and gravel also was produced. 

Waupaca.—Building brick was manufactured from clay produced 
near New London by the Hockers Brick Co. 

Some marl was produced by Caldwell’s Dredging Co. for agricul- 
tural use. 

A small amount of sand and gravel was produced for construction 
and highway use. 

Waushara.—Granite was quarried by the Lohrville Stone Co. at 
Redgranite for construction and monumental uses. The company 
also produced dimension sandstone or quartzite in the same general 
area. 

Other minerals produced included marl for agricultural purposes 
and gravel for highway use. 

Winnebago.—Badger Highways Co., Inc., produced limestone for 
riprap, roadstone, and agricultural uses. Other large producers of 
crushed limestone were Consumers Company, Division of Vulcan 
Materials Co., Chicago, Ill. and Courtney & Plummer, Inc., Neenah, 
Wis. The latter also produced considerable sand and gravel. Produc- 
tion of over 1 million tons each of limestone and sand and gravel was 
reported for the county. 

ood.— Dimension sandstone for construction and flagging uses was 
quarried and dressed by Ellis Quarries, Inc., Klesmith Stone Co., 
and Tony Schmick. 


The Mineral Industry of Wyoming 


This chapter has been prepared under a cooperative agreement for the collection of mineral 
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, 
and the Geological Survey of Wyoming. 


By F. D. Everett? 


de 


HE WYOMING mineral industry in 1960 continued a trend of 
increasing annual output uninterrupted since 1949. The value of 
mineral production was $443 million, a 12-percent gain over 1959. 
The principal increases were in the value of petroleum, natura] gas, 
and uranium production with significant gains recorded for sand and 
gravel, sodium carbonate, and natural gas liquids. Small declines 
were noted in output of iron ore, phosphate rock, and sodium sulfate. 
Of the 22 mineral commodities produced, petroleum contributed 77 
percent of the total value, followed in order by uranium and natural 


E The second of two 100,000-kw. units of the Dave Johnston power- 
plant of Pacific Power & Light Co. at Glenrock was placed in opera- 
tion in November. Coal for both units was strip mined from a 35-foot 
seam in a pit 17 miles north of the plant. Utah Power & Light Co. 
completed an earth-fill dam as the first stage in construction of a 
reported $90 million steam-electric project on Hams Fork River near 
eee Coal was to be supplied from a strip mine adjacent to the 
plant. 

The Intermountain Chemical Co. completed an expansion program 
at the Westvaco plant 22 miles west of Green River and announced 
another to be completed by 1962 for production of 700,000 to 750,000 
tons of soda ash annually. West End Chemical Co. Division of Stauf- 
fer Chemical Co. began construction of surface facilities for producing 
sodium carbonate (trona) at a site 21 miles northwest of Green River. 
Sinking of two circular concrete-lined shafts began in November, and 
a 10-mile rail spur from the main line of the Union Pacific railroad 
was be in December. Completion of the project, designed for 
production of 200,000 to 300,000 tons annually, was scheduled for 
1962. 

Big Horn Gypsum Co. began a $3 million project for mining and 
processing gypsum and manufacturing wallboard at Cody. The 

lant, desi for a capacity of 100 million square feet of gypsum 
ard yearly, was to begin producing early in 1961. The product 
was to be marketed in several Western States, principally in Wyo- 


1 Mining engineer, Bureau of Mines, Salt Lake City, Utah. 
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TABLE 1.—Mineral production in Wyoming! 


1960 
Mineral 
Value Value 
- |Quantity| (thou- 
ds) sands) 
concentrate............... -short tons, gross weight... 5 $2 
Clays A aasde d short tons.. 788 9, 571 
E A qM Me, ARD, 2, 024 6, 992 
Gem A E AN A A Seta noe (4) 08 
Gold (recoverable content of ores, etc.) ........ troy ounces... 40 1 
GVDSUI..z d ca A thousand short tons.. 13 46 
Iron ore (usable)............. thousand long tons, gross weight.. (*) (n 
Natural RAS o -million cubic feet.. 181, 610 21, 793 
Natural gas liquids: 
Natural gasoline... -....-.----.-------- thousand gallons. . 72, 195 4, 535 
LP gad4..-.-: 5.240254 2 9 cc acram Manu et do.... 120, 693 5, 279 
Petroleum (crude). ............-- .. thousand 42-gallon barrels. . 0 135, 521 | *340, 158 
¡y A A HUC de nd thousand short tons.. 3 W 
Sand and grAvel. oo o ono rra do.... 5, 928 5, 356 
Silver (recoverable content of ores, etc.)_.....-...- troy ounces. .|..........].......... 4 Q 
(ONG soo ea E s E C DL thousand short tons. . 0 1, 401 2,302 
¡AI -Short tons.. 17,610 |1, 357, 225 27,887 
Value of items that cannot be disclosed: Cement, fireclay (1959) 
and miscellaneous clay, phosphate rock, sheet mica, sodium 
carbonate, sodium sulfate, vanadium (1960), and value indi- 
cated by footnote Di eas did ga rl £44 FEY cc 19, 741 


bs dag mena as measured by mine shipments, sales, or marketable production (including consumption 
ucers). 
3 Less than $1,000. 
3 Excludes fire clay (1959) and miscellaneous clay; included with “Value of items that cannot be disclosed.” 


4 Welght not recorded. 
: irure O to avold disclosing individual company confidential data. 


liminary figure. 
? Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement. 
8 Revised figure. 


ming, Montana, Idaho, South Dakota, North Dakota, Nebraska, 
Ore and Washington. 

The Columbia-Geneva Steel Division of United States Steel Corp. 
began constructing facilities to mine, concentrate, and agglomerate 
the taconite iron ores of the Atlantic City area. The project, esti- 
mated to cost $73 million, was designed to produce 4,000 tons of 
pellets a day. Completion was scheduled for late in 1962. Report- 
edly, exploration indicated 300 million tons of taconite ore containing 
21 to 35 percent iron. 

Globe Mining Co., a unit of Union Carbide Nuclear Co., a division 
of Union Carbide Corp., started processing uranium ore in its Gas 
Hills plant in January. Utah Mining Corp., subsidiary of Utah Con- 
struction € Mining Čo., mined the first commercial uranium in the 
Shirley basin 50 miles south of Casper. Petrotomics Co. r corporate 
combine of Kerr-McGee Oil Industries, Inc., Tidewater Oil Co., Skelly 
Oil Co., and Getty Oil Co.) was awarded an Atomic Energy Com- 
mission (AEC) contract that provided for Government purchase of 
1 million pounds of U,O, concentrates before March 31, 1962, and 
3.2 ee of concentrates between that date and December 31, 
1966. Total value of the contract quantity of uranium concentrates 
approximates $25 million. Petrotomics Co. reportedly will mine the 
ore by open-pit methods and build a mill at the mine site. 

Employment and Injuries.—Preliminary statistics for employment 


and injuries in the mineral industries, excluding the petroleum in- 
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FicvuRE 1.—Value of petroleum, coal, and other minerals, and total value of all 
minerals produced in Wyoming, 1935-60. 


dustry, are given in table 2. The uranium industry accounted for 
36 percent of the ent TAE One fatal and 11 nonfatal accidents 
were reported in coal-mining operations, and 7 fatal and 187 non- 
fatal accidents in the non-coal-mining industry. 


TABLE 2.—Employment and injuries in the mineral industries * in 1960 ° 


Injuries Frequaney 


Number | Average Total ra 
Industry of number | man-hours (injuries 
operations} of men worked E 
employed Fatal | Non- n 
fatal |man-hours) 
Ferrous me nonferrous (excluding 
gente eee EN one 4 333 462, 616 1 19 43.2 
ETE PERS DR ID 71 1,499 | 2,899,153 5 116 41.7 
NE (excluding sand and gravel and 
a 46 990 | 1,852, 864 1 33 17.8 
Bend and gi Y AN 68 ass | -— 400 |........l . 5.1 
8 SSS ee ODD dDapedA opm -—-moDomow [DII IZ IT T.I 2 355 650, 471 seso noo 17 26. 1 
APESTA A O 25 599 , 569 1 11 17.7 
Total. 2.2. osos» -—————--oo- cono... 235 4,161 7, 130, 072 8 108 28.9 


1 Exoludes petroleum. 
3 Preliminary figures. 
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REVIEW BY MINERAL COMMODITIES 
MINERAL FUELS 


Mineral fuels represented 85 percent of the value of mineral pro- 
duction in the State, an increase from $342 million in 1959 to $379 
million in 1960. 

Coal.—Coal was mined from 19 mines in 8 counties, and production 
was 2 percent greater than in 1959. Converse County had the t- 
est output, followed in order by Campbell, Sheridan, Lincoln, Sweet- 
water, Carbon, Hot Springs, and Fremont. The strip mine supplying 
the Dave Johnston powerplant of Pacific Power € Light Co. had the 
largest production. The second addition to the powerplant was placed 
in operation in November, and the two units required 3,000 tons of 
coal a day when operating at rated capacity. A test plant to produce 
metallurgical coke from subbituminous coal mined from surface op- 
erations near Kemmerer was started jointly by the United States 
Steel Corp. and Food Machinery € Chemical Corp. The plant, sched- 
uled to begin operations in mid-1961, was to have a reported capacity 
of 250 tons of coke daily. 

Natural Gas.—Natural gas production was 24,632 million cubic feet 
more than in 1959, an increase of 16 percent. Gasfields in Bi Horn, 
Carbon, Converse, Fremont, Hot Springs, Johnson, Lincoln, Natrona, 
Niobrara, Park, Sublette, Sweetwater, Cinta, and Washakie Counties 
contributed to the pan Reported ? reserves as of Janu 1, 
1961, totaled 3,975 billion cubic feet, 128 billion cubic feet more than 
on January 1, 1960. Colorado Interstate Gas Co. placed in operation 
a new compressor station 8 miles east of Rawlins which increased the 
capacity of its Wyoming pipeline from 138 to 188 million cubic feet 
a minute. This company won conditional approval from the Federal 
Power Commission for a $151 million project to construct a 155-mile 
pipeline from Rock Springs to Provo, Utah; the pipeline would con- 


TABLE 3.—Coal production, by counties 
(Excludes mines producing less than 1,000 short tons annually) 


pd AR E A $1. 27 $1. 25 
———————————— án 8.18 3. 68 
————————— —————— M 8.32 3. 58 
—————— ——— Á€— Scene 6.01 6.17 
—— ——Á—ÁÁ——————— PN 8. 36 9. 47 

m ———————— ————XÀ 8. 08 3.24 
A M uq De a dE T 8. 36 3. 36 
7.00 7.27 


eo epononr on. or rro rn rr casar rr rss rss 


! Value received or charped for coal f.o.b. mine, including selling cost. (Includes a value for coal not sold 
but used by producer, such as mine fuel and coal coked, as estimated by producer at average prices that 
might have been received if such coal had been sold commercially). 


* 011 and Gas Journal, 1960 Was a Good Year for Gas: Vol. 59, No. 5, Jan. 30, 1961, 
pp. 122-123. 
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nect with a 395-mile line to be built by El Paso Natural Gas Co. to 
the California-Nevada border near Las Vegas, Nev. 

Natural Gas Liquids.—Production of natural gasoline, butane, 
and propane was 25 percent greater than in 1959. Fifteen natural gas 
ate plants in 13 counties recovered 192,888,000 gallons of nat- 
ural gas liquids. The Big Horn plant of Mobil Oil Co. at Mander- 
son terminated operations in mid-1960. 

Petroleum.—Crude-petroleum production was 9.5 million barrels 

ater than in 1959, an 8-percent increase. Output came from 206 
elds in 20 of the State’s 23 counties. Forty-seven fields had an out- 
put that exceeded 100,000 barrels for the year. Wildcat drilling of 
435 wells resulted in 31 oil and 9 gas discoveries for a success ratio 
of 9 percent. Development drilling of 639 wells yielded 452 oil and 
47 gas producers for a success ratio of 78 percent. 
important source of oil, the development highlight of the year, 
was at the Patrick Draw, Beacon Ridge, and Arch units in Sweet- 
water County. Areas in Campbell and Crook Counties also were 
among the most active in petroleum development. In Campbell 
County, the Rozet field, which entered production in 1959, had devel- 
oped into one of the most important oil finds in Wyoming in many 
years. 

Counties having an annual output of 10 million or more barrels 
of crude oil were, in order of production, Park, Hot Springs, Fre- 
mont, Natrona, and Big Horn. Wildcat drilling resulted in dis- 
coveries in the four major basins—Powder River (16 oil, 1 gas), Green 
River (6 oil, 7 gas), Wind River (5 oil, 1 gas), and the Big Horn 
(4 oil). Forty-five percent of the successful development wells were 
in the Powder River basin (206 oil, 1 gas) followed in order by Green 
River (142 oil, 45 gas), Big Horn (70 oil), Wind River (33 oil, 1 gas), 


TABLE 4.—Crude petroleum production, by counties 


(Thousand barrels) 
County 1959 1960 ! Principal flelds in 1960 in order of production 
Albany................. 865 409 uealy. 
Big Horn. .............. 12, 386 11, 471 arland, Byron, Bonanga. 
Campbell............... 906 1, 816 | Dead Horse Creek, Rozet, Barber Crcek. 
Carbon................. 4, 216 3,970 | Wertz, Rock River, Big Medicine Bow. 
Converse. .............. 5,182 4, 693 | Glenrock d Rn dy. 
CrO00E. uo vesedasoees 3, 058 4,678 | Donkey Cree , Robinson Ranch, Coyote Creek. 
Fremont................ 14, 372 14,602 | Steamboat Butte, Winkleman Dome, Beaver Oreek, 
Big Sand Draw. 
Goshen. ................ 30 17 | Torrington. 
Hot Springs. ........... 21, 219 21,183 | Hamilton Dome, Grass Creek, Murphy Dome, Little 
Buffalo Basin, Gebo. 
Johnson.........-..---- 7, 720 8, 115 Busser, North Fork, Meadow Creek, Meadow Creek- 
Laramie. ............... 336 811 | Horse Creek. 
Natrona. ............... 12, 760 12, 273 | Salt Creek, Grieve Unit, Salt Creek-E. 
Niobrara................ 1, 212 1,251 | Lance Creek, Lance Croek-E, Little Buck Creek. 
¡A ethane 33,683 | Elk Basin, Oregon Basin, Fourbeer, Frannie. 
Bherldan................ 875 997 | Ash Creek. 
Bublette. ............... 1, 245 1,607 | Big Piney, La Barge. 
Bweetwater............. 3, 6,652 | Lost Soldier, Patrick Draw. 
EA 74 93 | Church Buttes. 
Wasbhakie............... 3, 601 8, 205 Cotton wood Creek, Worland, Slick Creek, Hidden 
me. 
Weston................. 2, 825 4,497 | Fiddler Creek, Miller Creek, Clareton, Skull Creek. 
pla APRA 126, 050 135, 521 
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TABLE 5.—Wildcat- and development-well completions in 1960, by counties 


Wildcat: 
E AAA A MEIE 8, 200 
Big HOM AAA -2-02-2000 20m0- 4 49, 000 
sl A owwe OU EE UREEESL b 416, 100 
Carbon... seoceasa ca A 11 142, 200 
0 A A A AA 41, 800 
CrOOK A oie okies amets 8 260. 000 
Fremont... ..0-.---20 222-22... 2 147, 900 
Hot Springs... O O AN x 300 
Ot SOMME AAA OEA A 
ODMSONS A 1 56, 400 
A PE ARA 44, 000 
Natrona. ............---.....--.--2- 14 165, 400 
A ee c ee erre 1 186, 900 
PIE. urolisecceasteesstdawaeart sl ue ac ul Er EE 27, 200 
PSO sco lassi A IA AS AA 5, 800 
JN AAN A lana e db RE 35, 900 
Sublette. S. ee- 2 129, $00 
BweetWater.....- 2-222- -2o -.2 4 292, 400 
PI A A EA PP aes 4, 300 
MITA. RA EA AA 2, 500 
A cce eee enses ec 4 270, 900 
Toti das 333 2, 345, 400 
prama 
Development: 
Big HO cecssseeseesccdes ces ccs clus 12 71, 600 
Campbell........................-.-. 56 500. 000 
arbol arar a a 6 37, 000 
Converse...........-- Leere ee eese 8 59. 500 
CYOOK AAA nada uexaRi d 51 411, 500 
e ki i ao 
ot Springs. ...-2.. 2. eee 
ODNSON A a i 4senivcón du 30 162 700 
A A ence 1 7, 400 
yA AAN A A $0, 300 
Natrona. ......---..--.-.....-...--- 26 139, 100 
NiObrara....--- 0-2. eene wm e oTRCaAS 4 7, 300 
IK O de dE 32 194, 900 
Bublette....... 2... 2-2200... ..- 227, 200 
Sweetwater. nooooocomooomemmoomoooo. 110 679, 000 
ashakl8 oocoonmcccoonommconmmoo. 19, 700 
W OSD AAA 87 100 
Tollos dadas 452 
Total al! drilling.................. 2 485 


1 Includes 1 condensate-well completion. 
2 Includes 2 wildcat condensate-well completions. 


Source: Oil and Gas Journal. 


and Laramie (1 oil) basins. A contract was awarded for drilling 
10 wells in the Teapot Dome reserve in Natrona County. 
field, controlled by the U.S. Navy, had been idle for many years. 
Refinery crude-oil throughput was 38.7 million barrels, an increase 
of 4 percent over that of 1959. Husky Oil Co. completed expansion 
at the ony refinery, raising capacity from 7,200 to 9,000 barrels 
of crude oil a day. The addition of a 2,500-barrel-per-day gas-oil 
cracking unit and a 700-barrel-per-day sulfuric acid alkylation unit 
was scheduled for the refinery in 1961. Texaco, Inc., completed in- 
stallation of a hydrotreating unit with a capacity of 4,000 barrels a 
day. Standard Oil Co. (Indiana) continued a modernization pro- 
grum at the Casper refinery, and announced replacement of a 37,000- 
arrel-a-day distillation unit which was to be installed in the spring 
of 1961. Products Pipeline of El Paso Natural Gas Co. built 32 miles 
of 6-inch line from the expanding Patrick Draw field to & connection 
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with Service Pipeline Co. line near Wamsutter. State approval was 
Api for extending pipeline service northwest of Donkey Creek to 

Uler Creek and Rozet fields in Campbell and Crook Counties. One 
of the 10 compressor stations planned by Colorado Interstate Gas Co. 
was completed 8 miles east of Rawlins on the Green River to Denver 
(Colo.) transmission lines. Late in 1960 the Federal Power Commis- 
sion gave its final but conditional approval to the Utah Project of El 
Paso Natural Gas Co. for a pipe ine from Green River to Provo, 
Utah, and to the California-Nevada border near Las Vegas, Nev. 
Delivery of 470 million cubic feet of gas per day would be possible 
through the system. 

The Federal Bureau of Mines Laramie Petroleum Center at Laramie 
continued its studies on petroleum production, petroleum processing 
and use, and oil shale, with particular emphasis on Rocky Moun- 
tain and Alaskan problems. Production and secondary recovery 
research concerned the variation of the physical characteristics of 
petroleum-reservoir fluids within geological basins and determina- 
tions of the types and amounts of clay minerals in reservoir rocks, 
their effects and that of permafrost on the behavior and water sensi- 
tivity of the petroleum-producing formations. Processing and 
utilization research included analysis of newly discovered crude oils 
from the Rocky Mountain States and compositional studies of sulfur 
and nitrogen compounds found in petroleum. 

Research on oil shale and shale oil included studies of the composi- 
tion and properties of oil shale, analysis of shale oil and its fractions, 
studies of thermal reactions of shale-oil components, and research on 
new methods for converting shale organic matter to oil, such as by in 
situ retorting, irradiation, and the action of micro-organisms. A 
study was made of the application of depleted uranium catalysts in 
hydrogenating and reforming shale oil and its fractions. 

Reports* of the results of petroleum and oil-shale research and 
pilot-plant processing of oil shale were published. 


s Baptist, Oren C., Ofl Recovery and Formation Damage in Permafrost, Umiat Field, 
Alaska: Bureau of Mines Rept. of Investigations 5642, 1960, 22 pp. 

Biggs, Paul, and Espacb, Ralph H., Petroleum and Natural Gas Fields in Wyoming: 
Bureau of Mines Bull. 582, 1960, 538 pp. 

Cook, G. L., Merer R. A., and Earnshaw, D. G., Dual-Inlet System for a Mass Spectrom- 
eter: Bureau of Mines Rept. of Investigations 5663, 1960, 8 pp. 

o ti R. O., and Matzick, A.. Bureau of Mines Gas-Combustion Retort for Oil 
Shale, a Study of the Effects of Process Variables: Bureau of Mines Rept. of Investiga- 
tions 5545, 1960, 73 pp. 

Frost, C. M., Carpenter, H. C., Hopkins, C. B. Tihen, $. 8., and Cottingham, P. L. 
Hydro qua] Shale Oil and Catalytic Cracking of Hydrogenated Stocks: Bureau o 
Mines t. of Investigations 5574, 1960, 17 pp. 

Heady, H. H., Adams, L. G., and Dinneen, G. U., Composition of Naphtha from Hydro- 
PU of Gas-Combustion Shale Oil: Bureau of Mines Rept. of Investigations 5662, 


PP. 

Jacobson, I. A., Jr., Thermal Decomposition of Organic Nitrogen and Sulfur Compounds: 
Bureau of Mines Inf. Circ. 7947, 1960, 99 pp. 

Matsick, A., Dannenberg, R. O., and Guthrie, B., Experiments in Crushing Green River 
O11 Shale: Bureau of Mines Rept. of Investigations 5563, 1960, 64 PP. 

Robinson, W. E., and Stanfield. K. E., Constitution of Oll-Shale Kerogen: Bibliography 
and Notes on Bureau of Mines Research: Bureau of Mines Inf. Circ. 7968, 1960, 79 pp. 

Stanfield, K. E., Smith, J. W., Smith, H. N., and Robb, W. A., Oil Yields of Sections of 
Sid ipa BC Shale in Colorado, 1954-57: Bureau of Mines Rept. of Investigations 

" , p. 

Wenger, W. J., and Reld, B. W., Properties of Petroleum from the Four Corners Area 
of Arizona, Colorado, New Mexico, and Utah: Bureau of Mines Rept. of Investigations 
5587, 1960, 25 pp. 
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NONMETALS 


Cement.—The quantity of cement manufactured in the only cement 
plant in the State was approximately the same as in 1959. The 
cement was marketed chiefly in Wyoming, Colorado, and Nebraska. 
Shale (natural cement rock), limestone, gypsum, and sandstone were 
the raw materials used in the processing. 
_ Clays.—Clay production was slightly higher. Bentonite was first 
in value of the clays mined, and its production was 2 percent greater 
than in 1959. Deposits in five counties were the principal source of 
swelling-type bentonite in the United States. Eleven plants were 
operated by nine companies, and the processed product was used 
chiefly for foundry, oil-well drilling, and iron-agglomerating indus- 
tries. A new plant with a designed ca er of 50,000 tons a year was 
being constructed by the Benton Clay Eo. of Casper. 

Miscellaneous clay production increased by 39,000 tons over 1959. 
Building brick and heavy clay pipe continued to be manufactured in 
plants at Lovell and Sheridan. Great Western Aggregates, Inc., 
mined bloating shale near Laramie and processed it into a lightweight 
aggregate marketed chiefly in the Laramie, Cheyenne, and Denver 
(Colo.) areas. Clay production started from two new pits 15 miles 
north of Evanston in Uinta County early in 1960. Brick manufac- 
turing companies in Utah used the clay in making high-quality white 
building brick. 

Gem Stones.— Wyoming was a source of several semiprecious or orna- 
mental stones. Such stones, hunted by individuals and commercial 
collectors, consisted mainly of varieties of Wyoming jade, agate, 
petrified wood, fossils, and: mineral specimens. The reported value 
of the stones collected was estimated at 11 percent less than for 1959. 

Gypsum.—Gypsum was mined in Albany County by Wyoming Con- 
struction Co. for use in manufacturing cement. A relatively 
small quantity was sold by Cody Sulphur Production Corp. as a 
soil-treating material from stocks of gypsum previously mined in 
Park County. 

A deposit near Cody in Park County was being developed by the 
Big Horn Gypsum Co. for processing into plasterboard in a plant 
that was to be completed early in 1961. 

Mica.—A small quantity of hand-cobbed sheet mica was produced 
from pegmatite mines in Goshen and Platte Counties. 

Phosphate Rock.—Production of phosphate rock was less than in 
1959; San Francisco Chemical Co. was the only producer. Phos- 
phate rock from Wyoming and Utah mines was processed in a plant 
at Sage in Lincoln County: The processed rock was sold to companies 
in Utah for manufacturing superphosphate and triple superphosphate 
fertilizers and phosphoric acid; ihe company exported phosphate rock 
to Canada. 

Pumice.— Production of scoria from a deposit in Sheridan County 
was 61,000 tons less than in 1959. The crushed and screened scoria 
was used for railroad ballast. 

Sand and Gravel .—The value of sand and gravel was 35 percent 
greater in 1960. Paving sand and gravel accounted for the major 
increase. Production of commercial sand and gravel came from 29 
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TABLE 6.—Sand and gravel production in 1960, by oounties 
(Thousand short tons and thousand dollars) 


Yellowstone National Park... 
Undistributed 


wie withheld to avoid disclosing individual company confidentialldata; included with ‘‘Undistrib- 
u Rad 


commercial operations in 16 counties and from Government-and- 
contractor operations in 19 counties. Sand and gravel prepared by 
washing, screening, or crushing continued to increase and comprised 
58 percent of the Government-and-contractor and 92 percent of the 
commercial output. 

The Bureau of Public Roads * indicated that from July 1, 1956, to 
December 31, 1960, 98.9 miles of road was completed and 20.5 miles 
of road improved to acceptable standards. On the basis of 119.4 
miles of road open to traffic from this program, the State ranked 28th 
in the United States. One hundred sixty-six miles of road was 
under construction and 59.3 miles was in engineering or right-of-way 
status. The total designated mileage for the State was 916.8 miles, 
of which 572.1 miles remains to be completed. Wyoming had com- 
pleted 38 percent of its interstate road program. 

Sodium Carbonate and Sulfate.—Intermountain Chemical Co. in- 
creased trona (natural sodium carbonate) production to a new high. 
The company started and completed mine and plant expansion so 
that facilities had a capacity of 600,000 tons at the end of 1960. Still 
another expansion program was announced, to be completed in 1961, 
when facilities will have a capacity of 700,000 to 750,000 tons a year. 

West End Chemical Co. started work during the year on a project 
for mining trona and processing 200,000 to 300,000 tons of soda ash 
annually. Completion was scheduled for late 1962. Diamond Alkali 
Co. had been actively exploring for trona for 2 years. Texota Oil Co., 
Utah Construction & Mining Co., and Allied Chemical Corp. also were 
reported to have interests in trona deposits. 

weetwater Chemical Co. and William E. Pratt continued to har- 
vest sodium sulfate from saline lake deposits in Carbon and Natrona 
Counties. Most of the product was shipped to the Midwest as an 
additive to stockraisin feed. 

Stone.—The value of stone production was 29 percent greater than 
in 1959. Crushed limestone, constituting the largest production, was 
used in manufacturing cement and refining sugar beets. Crushed 


* Bureau of Public Roads. alo os Report on the Federal-Ald Highway Program, 
Dec. 31, 1960, press release BPR 61-6, Feb. 22, 1961. 
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granite and dolomite were prepared for riprap and railroad ballast, 
and miscellaneous stone was used for riprap and road building. De 
Wald Stone Works quarried and prepared sandstone near Laramie for 
use as stone facing blocks in buildings of the University of Wyoming. 


TABLE 7.—8and and gravel sold or used by producers, by classes of operations 
and uses 


(Thousand short tons and thousand dollars) 


1959 1960 
Class of operation and use 
Quantity Value Quantity Value 
Commercial operations: 
Construction sand: 
UGG EM A IA E 181 $220 150 $211 
Paving ooo IA A 225 138 48 
Railroad ballast............. . c cc cc cc ccce so c] - ---- à EN LOTA à ees 14 m 14 
TO NN IA 36 Q) (5) 
Total sand................-..- c e ccce caesos 412 385 212 294 
Construction gravel 
A AAA A E 384 153 216 
e Se oo ose a NN abe ween 1, 124 774 1, 558 1, 029 
Railroad ballast... ....... Lc c llc e esee ne 1 95 161 
Kill. a as (1) (1) 10 14 
RA A A 46 AA eee eck 
Miscellaneous gravel..................- ecce e ecl - 2 2 Lc Lc | ------.....- 18 2 
Total gravel..................-. lc eee cene 1, 644 1, 288 1, 900 1. 361 
Total sand and gravel......................-. 2, 056 1, 673 2,112 1, 655 
en pand oon HSCQOF operations: 
Building EORR LO 965 95 51 
POVID AA A AA i E 98 102 113 
Total SONG sis idas 193 197 06 200 
Gravel 
Building... -0...20 -000MM 114 230 
AAA i sa wed asii 2, 049 1, 813 3, 549 3, 231 
Other s IN A A PR PP 57 
Total gravel... .uclllcolloaiuzdieeseelesssacc 2, 443 2,112 3, 720 3. 501 
Total sand and gravel........-.-.-------.---- 2, 636 2, 309. 3,816 3, 701 
All operations: 
Lo EA A a fe ec 605 582 308 494 
Gravel. c.i O code cwamela cr AN: 4, 087 8, 400 5. 620 4 $2 
Grand tota lactancia 4, 692 3, 982 5, 928 5, 356 


1 Figure withheld to avoid disclosing individual company confidential data; included with “Other.” 
3 Less than 1,000 short tons. 
3 Less than $1,000. 


TABLE 8.—8tone production in 1900, by counties 


ded um withheld to avoid disclosing individual company confidential data; included with ** Undistrib- 
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Sulfur.—Output of sulfur processed from hydrogen sulfide-bearing 
natural gas was 11 percent less than in 1959. Production was in three 
counties, by Texas Gulf Sulphur Co. (Washakie County), Pan Amer- 
ican Petroleum Corp. at Elk Basin (Park) and Cottonwood Creek 

Washakie), Texas Seabord, Inc. (Park) and Jefferson Lake 

ulphur Co. (Big Horn). According to the Jefferson Lake Sulphur 
Co. annual report, the Manderson plant, which began producing 
elemental sulfur from concentrated hydrogen sulfide in March 1955, 
discontinued operations in August 1960, having produced approxi- 
mately 90,000 long tons of high-grade sulfur. The Mobil Of Co. 
adjacent sour-gas-processing plant, which delivered hydrogen sulfide, 
discontinued operations because of losses due to PA 2d reduced 
volumes of sour natural gas from wells of the Manderson field. 

Vermiculite.—Golden Clover Corp. was developing the Platt mine 
near Encampment for vermiculite. 


METALS 


Beryllium.—Five tons of beryl valued at $2,407 was produced from 
three mines. Two operators shipped hand-cobbed beryl to the Gov- 
ernment purchase depot at Custer, S. Dak., and one operator sold 
to Mineral Concentrates & Chemical Co., Inc., of Loveland, Colo., 
and Gladys Wells of Custer, S. Dak. E 

Gold and Silver.—A lode and a placer operation in the Atlantic City- 
South Pass area of Fremont County produced 40 ounces of gold and 
4 ounces of silver. 

Iron Ore.—Iron-ore production decreased. Reduced operating sched- 
ules of the steel plant at Pueblo, Colo., necessitated stop page of work 
at the Sunrise mine of The Colorado Fuel and Iron Corp. (CF&I) 
in Wyoming for two periods, the first from August 21 to September 
25 and the second from November 27 to December 31. Iron ore pro- 
duced by Magnetite Products Corp. from the Cobar No. 1 mine in 
Albany County was concentrated and shipped to Texas for use as & 
heavy aggregate in coating underwater pipelines and transmission 

es. 

The proposed $73 million taconite-iron mining project of Columbia- 
Geneva Steel passed from the planning into the development stage 
iud is year. Pomeroy-Bechtel Joint Venture was contracted to 
start the open pit and construct the concentrating plant. Arthur G. 
McKee and Co. was subcontracted to construct the 4,000-ton-a-day 

lletizing plant. A 76-mile railroad spur was started from Winton 
M unction on the main line of the Union Pacific railroad to the iron 
deposit near Atlantic City. Initial production was scheduled for 
late in 1962. Reportedly, exploration indicated 300 million tons of 
taconite ore containing 21.8 to 35.2 percent iron. 

Uranium.—Uranium-ore production increased 57 percent. Produc- 
tion started at several large mines after long periods of development. 
The 492-ton-per-day mill of Globe Mining Co. started processing ore 
in January, and all five uranium mills in the State were operating 
at or above rated capacity most of the year. Fremont County sup- 

lied 78 percent of the ore mined, with Natrona, Crook, Converse, 
arbon, Campbell, Big Horn, N iobrara, and Johnson Counties sup- 
plying the remainder. A total of 106 operations was reported. 
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TABLE 9.—Mine production of uranium ore, by counties' 


County Num- Ore U308 F.o.b. 
ber of (short | contained mine 
open tons) (pounds) value 3 
ons 


Big Horn........ 6 3, 529 18, 928 $78, 250 1, 309 
ampbell....... 17 3, 366 15, 730 61, 463 36, 027 
Carbon.......... 2, 405 9, 320 36, 786 248, 134 
Converse........ 19 27, 148 113, 795 445, 887 214, 323 
Crook........... 15 44, 957 198, 332 788, 930 377, 043 
Fremont. 36 | 732,304 | 3,858,510 | 15, 894, 501 231, 292 
O Mus ed 4 481 2,376 9, 456 82 
Natrona......... 7 50, 068 119, 525 291, 602 631, 694 
ag A A AAA AMA PAPA 216 
Sublette......... 1 in Q) A A PA AAN Ede eE 
Sweetwater...... 1 3) (3) (c. duuncosccltasexss2eelcweoswe melius adum e 
Undistributed...|........ 324 917 2 Wl AA AAA A A 
Total...... 111 | 864,582 | 4,337, 433 | 17, 609, 546 6,740,180 | 27, 386,975 


1 Based on data supplied to Bureau of Mines by AEC. 

2 F.o.b. mine value; base price, grade premiums, and exploration allowance. 

th rbd withheld to avoid disclosing individual company confidential data; included with “ Undis- 
u . 


Utah Mining Corp. mined the first commercial uranium ore from 
the Shirley basin 50 miles south of Casper near the Natrona-Carbon 
County line; the ore was processed in the Lucky Mc mill in the Gas 
Hills. Several companies contributed to the development of multi- 
million-ton reserves in the Shirley basin. Petrotomics Co. was 
awarded an AEC contract which provides for the purchase of 1 
million pounds of U;O, concentrates before March 31, 1962, and 3.2 
million pounds of concentrates between that date and December 31, 
1966. Total value of the contract quantity of U¿O, approximated $25 
million. The Petrotomics Co. had AEC permission to build a mill 
or to make arrangements with other companies for treating the ore 
produced at existing mills. 

The uranium-concentrate purchase contract between AEC and Sus- 
quehanna-Western, Inc., operator of a 500-ton-a-day uranium process- 
ing plant at Riverton, was extended to December 31, 1966. Under 
the extended contract AEC will purchase uranium concentrates 
valued at approximately $47 million. All five of the uranium process- 
ing companies and the Petrotomics Co. had AEC contracts with 
extending concentrate purchasing through 1966. 

Vanadium.— Vanadium oxide was recovered from Wyoming uranium 
ores processed at the uranium mill of Mines Development, Inc., st 
Edgemont, S. Dak., where installation of a vanadium-recovery unit 
was completed in November. The uranium ore containing vanadium 
came chiefly from mines in Crook, Campbell, and Converse Counties. 
Recovery of vanadium from Wyoming ores, previously processed st 
mills in southwestern Colorado, was reported in 1954 and 1956-58. 
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REVIEW BY COUNTIES 


Albany.—Cement manufacture at the Laramie plant of Monolith 
Portland Midwest Co. accounted for the large value of mineral pro- 
duction in the county. Shale (cement rock) and limestone were mined 
by the company, and cement was ae in about the same amount 
as in 1959. Gypsum was mined by Wyoming Construction Co. for 
use in cement manufacture. A plant adjacent to the cement plant 
and operated by Great Western Aggregates, Inc., processed shale as 
lightweight aggregate, chiefly dae i buds construction in the 
Laramie, Cheyenne, and Denver (Colo.) areas. Production was 19 
percent greater than in 1959. DeWald Stone Works continued to 
supply sandstone blocks for facing buildings at the University of 
Wyoming. One Wyoming State Highway Department and ine 
commercial operations produced 56 percent more sand and gravel 
than in 1959. Magnetite Products Corp. mined iron ore and shipped 
it to Gulf Coast areas. 

5 raor production of petroleum continued to be from the Quealy 

e 


Big Horn.—Big Horn County was fifth in producen of petroleum, 
which amounted to 91 percent of the value of the county mineral out- 
put. Four new discoveries were made, and 19 successful development 
wells were completed. Production came from 13 fields, the most active 
being Garland with 5.2 million barrels, Byron with 2.5 million, and 
Bonanza with 2.4 million. New discoveries included a new pay zone 
in the Lamb field, pumping 50 to 60 barrels of oil a day from the 
Peay formation; a new field on the Cherry anticline pumping 2.5 
barrels a day from the Phosphoria formation; a new field at Lovell, 
pumping 15 barrels of oil a day from the Phosphoria; and a new field 
at North Deaver, pumping 120 barrels from the Tensleep formation. 
Of 16 development wells, 12 resulted in completions. Mobil Oil Co. 
operated a natural gas plant at Manderson for 6 months of the year, 
producing an unreported quantity of natural gas liquids. The 
residual gas was processed in a plant of Jefferson Lake Sulphur Co. 
for elemental sulfur until the plant was closed because of inadequate 
supplies of concentrated hydrogen sulfide gas. 

e bentonite producers in the county maintained the second 
largest production in the State, although output was 42,000 tons less 
than in 1959. Magnet Cove Barium Corp. had the largest operation 
in the State with mines and a mill north of Greybull. Wyo-Ben 
Products Co. also produced bentonite from mines and a mill in the 
same vicinity. Lovell Clay Products Co. maintained its steady opera- 
tion of mining clay and shale and manufacturing building brick and 
heavy clay pipe. Production was reported from one Government- 
and-contractor sand and gravel operation. 

Campbell.—Petroleum production accounted for 87 percent of the 
value of mineral output. Five fields were in operation, with the main 
activity at Dead Horse Creek with 703,600 barrels of oil, Rozet with 
628,400, and Barber Creek with 350,200. Of 56 exploratory wells 
drilled, 5 resulted in oil discoveries. A well in a new pay zone in 
the Raven Creek field pumped 440 barrels of oil a day from the 
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TABLE 10.—Value of mineral production in Wyoming, by counties 


County 1960 1 Minerals produced in 1960 tn order of value 

Albany $.................... $5, 494, 840 $5, 968, 138 | Cement, petroleum, stone, clays, iron ore, sand 
and gravel, gypsum, gem stones. 

Big Horn *.................. 4 24, 123, 095 31,369,857 | Petroleum, clays, stone, uranium ore, gem 
stones, sand and gravel. 

Campbell................... 3, 017, 937 4 5,266,030 | Petroleum, coal, uranium ore. 

Carbon $..........-......... $ 10, 935, 667 11,713,985 | Petroleum, uranium ore, coal, sand and gravel, 

um sulfate, gem stones. 

Converse ¢...............-.- 414,971,705 | * 14, 520, 969 te aed uranium ore, gem stones, 
sand and gravel. 

A A so e eR Ed EPS 13,071,810 | 5 18,579,053 | Petroleum, clays, uranium ore, stone. 

Fremont b....-..----------- $ 52, 311, 804 59,005,209 | Petroleum, uranium ore, sand and gravel, 
stone, gem stones, coal, gold, silver. 

Goshen: A 100, 643 57,882 | Petroleum, sand and gravel, gem stones, 
beryllium concentrate, mica (sheet). 

Hot Springs !............... 4 53, 193, 453 53, 291, 402 | Petroleum, coal, sand and gravel. 

Johnson 8................... 19, 374, 206 20, 535, 973 | Petroleum, sand and gravel, clays, uranium 
ore. 

Laramle.................... 1, 921, 500 2, 126,176 | Stone, petroleum, sand and gravel. 

Lincoln b......-------------- (5) (3) Phosphate rock, coal, stone, sand and gravel, 
gem stones. 

Natrona $................... 4 33, 039, 663 33, 685, 507 | Petroleum, uranium ore, sand and gravel, 
clays, sodium sulfate, stone, gem stones 

Niobrara 3.................. 3, 030, 000 73,141,698 | Petroleum, beryllium concentrate, uranium 
ore. 

PURO. asnicar 4 75, 139, 700 84, 738,000 | Petroleum, sand and gravel. 

Plati8. AAA AAA 3,375,313 3, 046, 115 | Iron ore, stone, sand and gravel, mica (sheet). 

Bherldan......-..... 2 ss. 8, 722, 066 8, 954, 622 Do coal, sand and gravel, pumice, 
clays. 

Sublette ?................... a, 4,147, 400 | Petroleum, sand and gravel. 

Sweetwater €................ 21, 655, 180 30, 488,043 | Petroleum, sodium carbonate, coal, sand and 
gravel, gem stones. 

o AAA 24, 100 88, 640 | Stone, sand and gravel. 

Uinta $4... cccdceks toe cece 227, 650 273, 400 | Petroleum, sand and gravel, clays. 

Washakle 8.2.2.2... 9, 052, 500 8, 068, 200 | Petroleum, sand and gravel. 

Weston 1... e eese cuccc 8, 548, 263 12, 753, 734 | Petroleum, clays, sand and gravel. 

Yellowstone Natlonal Park. (9) 123, 762 | Stone. sand and gravel. 

Undistributed $............. 4 28, 040, 478 36, 366, 837 

Total Moll... 4 393, 841,000 | 442, 738, 000 


3 Values of petroleum are preliminary. 
; koude natural gas os liada 
xcludes natural gas, nat , And sulfur. 

$ Revised figure. we p 

$ Excludes vanadium. 

* Excludes natural gas and natural gas liquids. 

Y Excludes natural gas. 
à E Figure withheld to avoid disclosing individual company confidential data; included with “Undistrib- 

* Includes natural gas, natural gas liquids, vanadium (1960), some sand and gravel, stone, gem stones, 
beryllium concentrate (1960), and values indicated by footnote 8. 

14 Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement. 


Minnelusa formation ; a discovery in the Rainbow Ranch field pumped 
125 barrels of oil a day from the Minnelusa formation; a North 
Donkey field discovery well pumped 100 barrels of oil a day from 
the Minnelusa formation; an O’Connor field discovery well pumped 
295 barrels of oil from the Muddy formation; and a penal Ranch 
field discovery pumped 90 barrels of oil a day from the Minnelusa 
formation. Of the 71 development wells, 56 resulted in oil 
completions. 

A new strip coal mine was started on the south side of U.S. High- 
way 14-16 by Wyodak Resources Development Corp. The company 
produced 32,000 tons more than in 1959. The coal, mined from a 
seam averaging 70 feet thick, was used chiefly in thermo-powerplants 
in eastern Wyoming and western South Dakota. 

Uranium production reported from 20 mines had approximately 
double the value of the 1959 output. Some vanadium was recov 
as a byproduct in concentrating uranium ore. 


THE MINERAL INDUSTRY OF WYOMING 1155 


Carbon.—The value of mineral production increased 7 percent be- 
cause of new uranium production in the Shirley basin. Petroleum 
output, which provided 85 percent of the total mineral valuation, was 
246,000 barrels less than in 1959. Oi production came from 90 wells 
in 13 fields; the producing oilfields were Wertz with 2.3 million bar- 
rels, Rock River with 976,000 barrels, and Big Medicine Bow with 
107,000 barrels. Of 24 wildcat wells, 3 natural gas discoveries were 
made. The Cow Creek discovery flowed 11 million cubic feet of gas 
from the Frontier and Nugget formations, and the Cole Springs 
Draw discovery flowed 8.2 million cubic feet of gas from the Sundance 
formation. Nine development wells resulted in six oil completions. 
Sinclair Refining Co. operated its 26,000-barrel-a-day refinery 
throughout the year. Ohio Oil Co. operated a ae 
tion natural gas plant at Rock River and produced 7,600 gallons of 
natural gas liquids from an average daily throughput of 1.4 million 
cubic feet of gas. 

Uranium production was from the Shirley basin and Baggs area. 
Utah Mining Corp. shipped ore to the Lucky Mc mill in the Gas 
Hills, and producers near Baggs shipped to the Trace Elements mill 
at Ma ba Colo. The underground operation of Utah Mining Corp. 
was plagued by pumping and high-cost mining because of the large 
amount of water encountered in the productive zone. Basin Engi- 
neering Co. and Trace Elements Corp., a unit of Union Carbide Nu- 
clear Co., division of Union Carbide Corp., were the principal ore 
producers in the Baggs area. 

Coal production increased 54 percent. Monolith Portland Mid- 
west Co., Hanna Basin Construction & Coal Co., and Rosebud Coal 
Sales Co. operated strip mines; Mike & Harry Thomas worked an 
underground mine. 

The Sweetwater Chemical Co. harvest of sodium sulfate from a 
saline lake north of Rawlins was slightly less than in 1959. Two 
Government-and-contractor and one commercial sand and gravel 
operation had triple the output of 1959. 

Converse.— Petroleum, coal, and uranium had the highest value of 
the minerals produced. Petroleum output decreased 9 percent from 
1959, but still accounted for 81 percent of the value of mineral pro- 
duction. Of the seven producing fields, Glenrock and Big Muddy led 
in output with more than 2.3 and 1.8 million barrels of oil, res 
tively. No new fields were discovered, but eight crude oil completions 
were reported. The Cabot Carbon Co. operated its natural gas plant 
at Glenrock. Throughput averaged 5 million cubic feet, with recovery 
of 46,000 gallons of natural gas liquids. Coal was produced from 
two strip mines. | | 

The value of uranium ore mined was almost double the 1959 output, 
although the number of operations decreased from 19 to 13. Robert 
W. Adams, B. & H. Mines, and Vernon A. Mrak operated the major 
producing mines. Some vanadium was recovered as a byproduct of 
uranium-ore processing. 

One commercial sand and gravel operation was reported. 

Crook.— Petroleum continued to increase in importance, and produc- 
tion from six fields was 53 percent greater than in 1959. Major fields 


1156 MINERALS YEARBOOK, 1960 


and production were Donkey Creek with 2.7 million barrels, Robinson 
Ranch with 855,000 barrels, and Coyote Creek with 793,000 barrels. 
Sixty-three wildcat attempte resulted in one natural gas and five oil 
discoveries. The SER y gas discovery, in the Kummerfeld field, 
flowed 5.2 million cubic feet a day from the Dakota formation. The 
Coyote Creek well pumped 50 barrels of oil a day from a new pay 
zone in the Muddy formation; the Grasshopper Butte discovery 
pumped 6 barrels a day from a new pay zone in the Minnelusa forma- 
tion; the Kummerfeld discovery flowed 231 barrels a day from the 
Dakota formation;the Mellott Ranch discovery pumped 38 barrels a 
day from the Minnelusa formation; and the Prairie Creek discovery 
pumped 271 barrels a day from the Newcastle formation. Develop- 
ment-well completions totaled 51 oil and 1 gas. 

Bentonite production, 14 percent above that of 1959, assumed sec- 
ond place in the county value of mineral products. Mines were 
eius by American Colloid Co., Archer-Daniels-Midland Co., 
Black Hills Bentonite Co., International Minerals & Chemical Corp., 
and Baroid Division of National Lead Co. Mills at Colony were 
operated by Baroid and Archer-Daniels-Midland Co. The other com- 
panies processed bentonite in mills in South Dakota. 

Uranium ore produced from 13 operations was shipped to the mill 
at Edgemont, S. Dak. The Hauber mine of Hom e Mining Co. 
had the largest production. Vanadium was recovered at the mill 
from some of the uranium ore mined in Crook County. 

Rounds Construction Co. mined and crushed stone for use in road 
surfacing. 

Fremont.—Fremont County was second highest in value of mineral 
production; petroleum production represented 62 percent of the 
mineral output. Petroleum was produced from 21 fields, and output 
was 2 percent above that of 1959. Major fields were Steamboat Butt 
with 2.9 million barrels of oil, Winkleman Dome with 2.7 million, 
Beaver Creek with 2.6 million, and Big Sand Draw with 1.8 million. 
Two discoveries were made at Sage Creek field, with one well pump- 
ing 2 barrels of oil a day from a new pay zone in the Peak 
formation and the other pumping 53 ba a day from the Phos- 
phoria formation. A natural gas discovery at Pavillion Unit flowed 
1.9 million cubic feet a day from the Fort Union formation. Natural 

as liquids were produced at plants of Northern Utilities Co. and Pan 
erican Petroleum Corp. Pan American Petroleum Corp. proc- 
essed 19,600 gallons of natural gas liquids from an ave daily gas 
throughput of 26 million cubic feet. Residual from both plants 
was transported to consumers through pipelines of the Rocky 
Mountain Gas Co. 

Uranium-oxide production had the second highest mineral valua- 
tion in the county, representing 37 percent of the mineral output. 
Production was reported from 39 operations in the Gas Hills and 
Crooks Gap areas. The five uranium-ore processing mills operated 
steadily ; contracts with the AEC were to allow for purchase of specific 
quantities through 1966. Mills were operated by Utah Construction 
& Mining Co. (Lucky Mc mill), Western Nuclear, Inc. (Jeffrey City), 
Susquehanna-Western, Inc. (Riverton), and Federal-Radorock- 
Hills Partners (Gas Hills). 


THE MINERAL INDUSTRY OF WYOMING 1157 


The Duncan mine, operated by Atlantic Western Mining Co., and 
Bonanza No. 1 placer, operated by D. H. Branson, had a small out- 
put of gold and silver. A highlight of the year was the start of con- 
struction of the reported $73 ion Atlantic City iron-ore project 
by Columbia-Geneva Steel. 

Sand and gravel was reported from 13 Government-and-contractor 
and 4 commercial operations. The county gem stone production, 
. largest in the State, was chiefly jade, agate, and petrified wood. 

than 1,400 tons of coal was produced from one operation. 

Goshen.—Petroleum production from the Torrington field, the only 
producing field in the county, again declined. Two exploratory wells 
were drilled, but both were dry. Nicola & Harvey produced a small 
quantity of beryl concentrate from the Spook mine. One Govern- 
ment-and-contractor sand and gravel operation was active. 

Hot Springs.—Petroleum accounted for 99.8 percent of the value of 
mineral output, the second largest in the State. Production came 
from 17 fields, the major ones being Hamilton Dome with 7.6 million 
barrels of oil, Grass Creek with 4.4 million, Murphy Dome with 2.9 
million, Little Buffalo basin with 2.1 million, and Gebo with 1.2 mil- 
lion. No new discoveries were made; 22 development wells of 29 
drilled resulted in oil completions. Empire State Oil Co. increased 
the throughput to its refinery to 2 million barrels of oil per year. 

Two underground coal mines were operated, with es 
the same production as in 1959. The Roncco Coal Co. mined 79 
percent of the coal produced. 

One commercial sand and gravel operation was reported. 

Johnson.— Petroleum output, 5 percent above that of 1959, accounted 
for agi all the value of mineral production. Eleven oil fields were 
active, the largest production coming from Sussex with 3.1 mil- 
lion barrels of oil, North Fork with 1.4 million barrels, and Meadow 
Creek with 1.3 million barrels. One oil discovery was made at the 
Cellers Ranch field, where pumping produced 358 barrels of oil a 
day from the Tensleep formation. Of 32 development wells drilled 
30 resulted in oil completions. Continental Oil Co. processed natural 

s at the Linch refrigeration plant; 34,500 gallons of natural 

ae was recovered from an average throughput of 15.6 million 
cubic feet a day. 

Bentonite production held steady in 1960. The Benton Clay Co. 
operated a mine near Kaycee and trucked bentonite about 70 miles to 
its plant in Casper. One commercial and one Government-and-con- 
tractor sand and gravel operation were reported. 

Uranium production was limited to a small yield from one mine. 

Laramie.—Petroleum production, 7 percent less than in 1959, came 
from four relatively small fields, one of which, Horse Creek, pro- 
duced 131,600 barrels. One development well was completed. e 
21,000-barrel-a-day refinery of Frontier Refining Co. at Cheyenne 
processed 6 percent less crude oil than in 1959. 

The Great Western Sugar Co. continued to mine and crush lime- 
stone for its sugar refineries. Production was reported from two 
commercial and two Government-and-contractor sand and gravel 
operations, 
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Lincoln.—The only phosphate-rock mine in the State, at Sage, was 
operated by the San Francisco Chemical Co. 

Coal production from the Elkol strip mine near Kemmerer de- 
creased, but coal production from the underground Brilliant No. 8 
mine slightly increased. Both mines were operated by the Kemmerer 
Coal Co. United States Steel Corp. and Food Machinery & Chemical 
Corp. began constructing a plant to make metallurgical coke from 
subbituminous coal near the Elkol mine south of Kemmerer. Coke 
pellets from the plant were to be used in electric furnaces making 
elemental ee near Pocatello, Idaho, and in the Columbia- 
Geneva Steel plant at Provo, Utah. 

El Paso Natural Gas Co. recovered 164,700 gallons of natural gas 
liquids from its gas absorption plant at Opal. The residual gas was 
O through the company pipeline system in the Northwestern 

tates. 

Stone was mined and crushed for road construction. One commer- 
cial and one Government-and-contractor sand and gravel operation 
were in production. 

Natrona.—Petroleum production, accounting for 92 percent of the 
value of the mineral output, came from 1,277 wells in 23 fields. Major 
fields were Salt Creek-L & B with 4.4 million barrels of oil, Grieve 
Unit with 4.2 million barrels, and Salt Creek-E with 1 million barrels. 
Three discoveries resulted from 37 exploratory attempts. A Wallace 
Creek discovery flowed 80 barrels of oil a day and 1.4 million cubic 
feet of ge a day from the Muddy and Thermopolis formations ; a well 
in the Boone Dome field flowed 325 barrels of condensate a day and 
28.5 million cubic feet of from a new pay zone in the Frontier 
formation; and a Twenty-Mile Hill discovery flowed 274 barrels of 
oil a day from the Frontier formation. Development drilling re- 
sulted in 1 and 26 oil completions from 44 tries. Oil refineries 
of Texaco, tne. Socony Mobil Co., and Standard Oil Co. (Indiana) 
continued refinery operations at Casper; the combined throughput 
was 16.6 million barrels of oil, an increase of 4 percent. Pan Ameri- 
can Petroleum Corp. operated its natural gas absorption ven at 
Midwest, producing 99,300 gallons of natural gas liquids from an 
average daily throughput of 18 million cubic feet of gas. The resid- 
ual gas was transported through Northern Utilities Co. pipelines. 

The value of uranium-oxide production increased sevenfold over 
that of 1959. This production, from eight operations in the Gas 
Hills, was centered in the operations of Globe Mining Co. and Fed- 
eral-Radorock-Gas Hills Partners. The Globe Mining Co. mill began 
operating in January at its capacity of 492 tons a day and maintained 
capacity output most of the year. 

enton Clay Co. increased bentonite output 11 percent over that of 
1959. William E. Pratt continued to harvest sodium sulfate from s 
small saline lake 28 miles west of Casper. 'Three commercial and 
three Government-and-contractor sand and gravel operations re- 
ported production. 

Niobrara.—Petroleum accounted for virtually all the mineral pro- 
duction value. Production, which came from 325 wells in 8 fields, was 
3 percent more than in 1959. Principal fields were Lance 
with 754,000 barrels of oil, Lance Creek-E. with 233,600 barrels, and 
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Little Buck Creek with 125,000 barrels. One discovery was made 
from 28 exploratory wells. The KREJCI discovery well, completed 
in the Mowry formation, flowed 93.5 barrels of oil a day. Develop- 
ment drilling resulted in four completions from eight attempts. The 
oil refinery of C & H Refinery Co. operated with 19 percent less 
throughput. The natural gas absorption plant of Ohio Oil Co. op- 
erated throughout the year with recovery of 18,400 gallons of nat- 
ural gas nee 

A small beryl operation by Dale MeDermond and a uranium opera- 
tion by Silver Cliff Mining Co. each had production valued at less 
than $1,100. 

Park.—Petroleum Pprodnenon, highest in the State, represented 
nearly the entire value of mineral Hoy de Twenty-five fields pro- 
duced; the major fields were Elk Basin-Hvy with 17.8 million barrels 
of oil, Oregon Basin with 5.2 million barrels, Fourbear with 3.2 mil- 
lion barrels, and Frannie with 2.7 million barrels. No new dis- 
coveries were made, but 32 oil completions resulted from 39 develop- 
ment wells. Husky Oil Co. increased the daily capacity of its 
refinery at On from 7,200 to 9,000 barrels of oil but processed 5 per- 
cent less petroleum than in 1959. Texaco Seaboard, Inc. and Pan 
American Petroleum Corp. produced elemental sulfur as byproducts 
from their natural gas plants. The Pan American Petroleum Corp. 
plant at Elk Basin processed 80,100 gallons of natural liqui 
from an average daily throughput of 13.2 million cubic feet of gas. 

One Government-and-contractor and three commercial sand and 
gravel operations had production. Big Horn Gypsum Co. was con- 
structing a errada plant at Cody. 

Platte.—Although iron ore produced by CF&I at the Sunrise mine 
decreased 4 percent, it was the principal mineral commodity. Addi- 
tional sinking of the main hoisting shaft was one of the company 
improvements at the Sunrise property. 

lomitic limestone was produced by Guernsey Stone Co. for use 
as railroad ballast. One Government-and-contractor sand and gravel 
operation was reported. 

Sheridan.—Petroleum and coal were the chief minerals produced. 
Oil output increased 14 percent, with 944,600 barrels of oil being 

roduced from the Ash Creek field. No new discoveries were made. 

al production by Big Horn Coal Co. and Welch Coal Co. held 
steady in 1960. 

Sheridan Press Brick & Tile Co. mined less clay in 1960. Tongue 
River Stone Co. decreased its scoria output to one-third; the scoria 
was used for railroad ballast. Two commercial and four Govern- 
ment-and-contractor sand and gravel operations were in production. 

Sublette.—Petroleum accounted for nearly all the value of mineral 

roduction. Output came from seven fields, the lar being Bi 

iney with 820,300 barrels of oil a day, followed by Bar ith 
367,900 barrels. Two oil discoveries and one gas were made from 20 
exploratory wells, The discovery well in the Hogsback field pum 
285 barrels of oil a day from the Nugget formation; the Mickelson 
Creek discovery well flowed 360 barrels of oil a day from the Mesa- 
verde formation; and the McDonald Draw discovery well flowed 11.6 
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million cubic feet of gas a day from the Wasatch formation. Of 54 
development wells, 26 oil and 22 gas wells were completed. 

Two Government-and-contractor sand and gravel operators 
reported production. 

Sweetwater.—Petroleum, sodium carbonate, and coal comprised 
most of the minerals produced. Petroleum accounted for 55 percent 
of the value of mineral output with production from 82 wells in 13 
fields; the output was almost double that of 1959. Principal fields 
were Lost Soldier with 3.6 million barrels of oil and Patrick Draw 
with 2.3 million barrels. Four oil and three natural gas discoveries 
were made from 51 exploratory wells. A discovery in the State Line 
Unit flowed 450 barrels of oil a day, and another well in the field 
flowed 6.2 million cubic feet of gas a day, both from the Fort Union 
formation; an Arch Unit well flowed 607 barrels of oil a day, and 
two wells in the West Desert Springs area flowed 14 and 200 barrels, 
all from the Almond producing zone. A Jackknife Springs well 
flowed 7.2 million cubic feet of gas from the Mesaverde formation; 
the Sand Butte discovery well flowed 10.6 million cubic feet of gas a 
day; and an unnamed field discovery well flowed 65,000 cubic feet of 
gas a day from the Almond producing zone. Of 137 development 
wells, 110 oil and 16 gas completions resulted, with most activity in 
the Patrick Draw, West Desert Springs, and Arch Units. The natural 
gas plant of Sinclair Oil & Gas Co. at Baroil recovered 8,000 gallons 
Ps Viri gas liquids from a throughput averaging 7 million cubic 

eet a day. 

Coal production decreased 8 percent. The Union Pacific Coal Co. 
O seated the Rock Springs No. 8 and the Superior D. O. Clark mines, 

unn Quealy Coal Co. operated the Rainbow Nos. 6 and 7 mines, and 
Edwin L. Swanson Bros. operated the Van Dyke mine. 

Intermountain Chemical Co. increased soda-ash output 11 percent 
over that of 1959. In November, the West End Chemical Co. 
constructing buildings and sinking a shaft for trona 21 miles west of 
Green River. One commercial sand and gravel operation was in 
production. 

Teton.—Utah-Idaho Sugar Co. mined and crushed limestone for 
sugar refining and road material. One Government-and-contractor 
sand and gravel operator reported production. 

Uinta.—Petroleum produced from two fields increased from 74,000 
barrels of oil in 1959 to 93,000 barrels. No new discoveries or de- 
velopment completions were made. Mountain Fuel Supply Co. 
operated a natural gas absorption plant at Lyman and produced 
1,200 gallons of natural gas liquids from an average daily throughput 
of 55 million cubic feet of gas a day. One commercial and one 
Government-and-contractor sand and gravel operator reported 
production. 

Washakie.—Petroleum represented most of the value of mineral 
pco: Crude-oil production decreased 11 percent. Eleven 

elds were active, the largest being Cottonwood Creek with 2 million 
barrels of oil, followed by Worland with 332,000 barrels, Slick Creek 
with 243,000 barrels, and Hidden Dome with 186,000 barrels. No 
new discoveries were made, but four oil completions resulted from 
six development wells. Pan American Petroleum Corp. recovered 
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elemental sulfur and 5,000 gallons of natural gas liquids from its 
natural gas plant at Cottonwood field. Pure Oil Co. recovered 72,000 
guion of natural gas liquids from its absorption plant near Wor- 
and, and Texas Gulf Sulphur Co. recovered elemental sulfur from 
the concentrated hydrogen sulfide gas. One commercial and one 
Government-and-contractor sand and gravel operation was reported. 
Weston.—Petroleum and bentonite accounted for almost all mineral 
production. Petroleum production was up 59 percent. Among 14 
producing fields, the following were the most active: Fiddler Creek 
with 1.2 million barrels of oil, Miller Creek with 1.1 million barrels, 
Clareton with 589,000 barrels, and Skull Creek with 430,000 barrels. 
Four new oil discoveries resulted from 50 exploratory wells. A dis- 
covery well in the Lovetree Creek field flowed 455 barrels of oil a day 
from the Dakota formation, and a well in an unnamed field pum 
190 barrels of oil a day from the Muddy formation. Of 87 develop- 
ment wells, 57 new producers were completed. Sioux Oil Co. opera- 
ted its 6,000-barrel-a-day refinery at Newcastle; throughput was 1 
percent above that of 1959. Wyton Oil Co. operated its 5.5-million- 
cubic-foot-a-day natural gasoline plant at Newcastle. 
American Colloid, Archer-Daniels-Midland, and Baroid mined and 
processed 5 percent more bentonite than in 1959. Two commercial 
and one Government-and-contractor sand and gravel operation were 
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Lincoln.—The only phosphate-rock mine in the State, at Sage, was 
operated by the San Francisco Chemical Co. Ri 

Coal production from the Elko] strip mine near Kemmerer de 

€ but coal production from the underground Brilliant No. 8 
mine Suebi increased. Both mines were operated by the Kemmerer 
Den Co. United States Steel Corp. and Food trans 

rp. began constructing a t to make metallurgi 
subbituminous coal near the lkol mine south of Kemmerer. Coke 
pellets from the plant were to be used in electric furnaces making 
elemental phosphorus near Pocatello, Idaho, and in the Columbia- 
Geneva Steel plant at Provo, Utah. 

_ El Paso Natural Gas Co. recovered 164,700 gallons of natural gis 
liquids from its gas absorption plant at Opal. The residual gas vis 
merked through the company pipeline system in the Northwestern 

tates. 


Stone was mined and crushed for road construction. One commer- 
cial and one Government-and-contractor sand and gravel operation 
were in production. . fth 

Natrona.— Petroleum prounchon icone for 92 percent Mai 4 
value of the mineral output, came from 1,277 wells in 23 fields. Mayr 
fields were Salt Creek-L & B with 44 million barres of oil, Grim 
Unit with 4.2 million barrels, and Salt Creek-E with 1 million Walla 
Three discoveries resulted from 87 exploratory attempts. A aii 
Creek discovery flowed 80 barrels of oil a day and 1.4 million mel 
feet of gas a day from the Muddy and Thermopolis rarius sd 
in the Boone Dome field flowed 325 barrels of condensate ^ Pontier 
28.5 million cubic feet of gas from a new pay zone in gini ol 
formation; and a Twenty-Mile Hill discovery flowed og - 
oil a day from the Frontier formation. Development guns 
sulted in 1 gas and 26 oil completions from 44 tries. Oil referis 
of Texaco, tne, Socony Mobil Co., and Standard Oil a hput 
continued refinery operations at Casper; the combined P poi 
was 16.6 million barrels of oil, an increase of 4 percent. Xan Jant ab 
can Petroleum Corp. operated its natural gas ep Ds m an 
Midwest, producing 99,300 gallons of natural gas iqui The resid 
average daily throughput of 18 million cubic feet of gas., lines. 
ual gas was transported through Northern Utilities Co. told over 

The value of uranium-oxide production increased seven the 
that of 1959. This production, from eight o Cac aM Fed- 
Hills, was centered in the operations of Globe Min PE Co. mill began 
eral-Radorock-Gas Hills Partners. The Globe Mining d maintained 
operating in January at its capacity of 492 tons a day an 
capacity output most of the year. £ over that of 

enton Clay Co. increased bentonite output 11 percen f te from * 
1959. William E. Pratt continued to harvest sodium sulfate Dr 
small saline lake 28 miles west of Casper. Three comm tions Te 
three | Covernment-and-contractor sand and gravel oper? 
po production. i m 

Niobrara.—Petroleum accounted for virtually all the eps vu 
duction value. Production, which came from 825 wells = x 
3 percent more than in 1959. Principal fields were Lame "rg 
with 754,000 barrels of oil, Lance Creek-E with 283,600 
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Little Buck Creek with 125,000 barrels. One discovery was made 
from 28 exploratory wells. The KREJCI discovery well, completed 
in the Mowry formation, flowed 93.5 barrels of oil a day. Develop- 
ment drilling resulted in four completions from eight attempts. The 
oil refinery of C & H Refinery Co. operated with 19 percent less 
throughput. The natural gas absorption plant of Ohio Oil Co. op- 
era roughout the year with recovery of 18,400 gallons of nat- 
ural gas liquids. 

A small beryl operation by Dale McDermond and a uranium opera- 
den eT del Cliff Mining Co. each had production valued at less 

n $1,100. 

Park. —Petroleum procneuon, highest in the State, represented 
nearly the entire value of mineral output. Twenty-five fields pro- 
duced; the major fields were Elk Basin-Hvy with 17.8 million barrels 
of oil, Oregon Basin with 5.2 million barrels, Fourbear with 3.2 mil- 
lion barrels, and Frannie with 2.7 million barrels. No new dis- 
coveries were made, but 32 oil completions resulted from 39 develop- 
ment wells. Husky Oil Co. increased the daily capacity of its 
refinery at Cody from 7,200 to 9,000 barrels of oil but processed 5 per- 
cent less petroleum than in 1959. Texaco Seaboard, Inc., and Pan 
American Petroleum Corp. produced elemental sulfur as byproducts 
from their natural gas plants. 'The Pan American Petroleum Corp. 
plant at Elk Basin processed 80,100 gallons of natural gas liqui 
from an average daily throughput of 13.2 million cubic feet of gas. 

One Government-and-contractor and three commercial sand and 
gravel operations had production. Big Horn Gypsum Co. was con- 
structing a Aerea plant at Cody. 

Platte.—A]though iron ore produced by CF&I at the Sunrise mine 
decreased 4 percent, it was the principal mineral commodity. Addi- 
tional sinking of the main hoisting shaft was one of the company 
improvements at the Sunrise propery, 

lomitic limestone was produced by Guernsey Stone Co. for use 
as railroad ballast. One Government-and-contractor sand and gravel 
operation was reported. 
- Sheridan —Petroleum and coal were the chief minerals produced. 
Oil output increased 14 percent, with 944,600 barrels of oil being 
produced from the Ash Creek field. No new discoveries were made. 
Coal production by Big Horn Coal Co. and Welch Coal Co. held 
steady in 1960. 

Sheridan Press Brick & Tile Co. mined less clay in 1960. Tongue 
River Stone Co. decreased its scoria output to one-third; the scoria 
was used for railroad ballast. Two commercial and four Govern- 
ment-and-contractor sand and gravel operations were in production. 

Sublette.—Petroleum accounted for nearly all the value of mineral 
production: Output came from seven fields, the largest being Bi 

ey with 820,300 barrels of oil a day, followed by Bar with 
367,900 barrels. Two oil discoveries and one were made fom 20 
exploratory wells. The discovery well in the Hogsback field pum 
285 barrels of oil a day from the N t formation; the Mickelson 
Creek discovery well flowed 360 barrels of oil a day from the Mesa- 
verde formation; and the McDonald Draw discovery well flowed 11.6 


1160 MINERALS YEARBOOK, 1960 


million cubic feet of gas a day from the Wasatch formation. Of 5 
development wells, 26 oil and 22 gas wells were completed. 

Two Government-and-contractor sand and gravel operators 
reported production. 

Sweetwater.—Petrole sodium carbonate, and coal comprised 
most of the minerals produced. Petroleum accounted for 55 percent 
of the value of mineral output with production from 82 wells in 13 
fields; the output was almost double that of 1959. Principal fields 
were Lost Soldier with 3.6 million barrels of oil and Patrick Draw 
with 2.3 million barrels. Four oil and three natural gas discoveries 
were made from 51 exploratory wells. A discovery in the State Line 
Unit flowed 450 al of oil a day, and another well in the field 
flowed 6.2 million cubic feet of gas a day, both from the Fort Union 
formation; an Arch Unit well flowed 607 barrels of oil a day, and 
two wells in the West Desert Springs area flowed 14 and 200 barrels, 
all from the Almond producing zone. A Jackknife Springs wel 
flowed 7.2 million cubic feet of gas from the Mesaverde formation; 
the Sand Butte discovery well flowed 10.6 million cubic feet of gas a 
day; and an unnamed field discovery well flowed 65,000 cubic feet of 
gas a day from the Almond producing zone. Of 137 development 
wells, 110 oil and 16 gas completions resulted, with most activity in 
the Patrick Draw, West Desert Springs, and Arch Units The miini 
gas plant of Sinclair Oil & Gas Co. at Baroil recovered 8,000 qum 
9 pri gas liquids from a throughput averaging 7 million cube 
eet a day. 

Coal t odustion decreased 8 percent. The Union Pacific Coal Co. 
operated the Rock Springs No. 8 and the Superior D. O. Clark d 
Gunn Quealy Coal Co. operated the Rainbow Nos. 6 and 7 mines, an 
Edwin L. Swanson Bros. operated the Van Dyke mine. t 

Intermountain Chemical Co. increased soda-ash output 11 peren 
over that of 1959. In November, the West End Chemical Co wen 
constructing buildings and sinking a shaft for trona 21 miles i 
Green River. One commercial sand and gravel operation W88 
production. : for 

Teton.—Utah-Idaho Sugar Co. mined and crushed paneer 
ee refining and road material. One Government-and-con 
sand and gravel operator reported production. 

Uinta.— Petroleum produced from two fields increased from ls pa 
barrels of oil in 1959 to 93,000 barrels. No new discoveries or ay 
velopment completions were made. Mountain Fuel Supp al 
Operated a natural gas absorption plant at Lyman tus hput 
1,200 gallons of natural gas liquids from an average daily he one 
of 55 million cubic feet of gas a day. One commercial sn rted 
Government-and-contractor sand an gravel operator repo 
production. f mineral 

Washakie.— Petroleum represented most of the value N Eleven 

roduction. Crude-oil production decreased 11 perth 9 million 

elds were active, the largest being Cottonwood Creek w1 lick Creek 
barrels of oil, followed by Worland with 332,000 barrels, Slick Cre 
with 243,000 barrels, and Hidden Dome with 186,000 ted from 
new discoveries were made, but four oil completions resul vered 
six development wells. Pan American Petroleum Corp. 100 
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elemental sulfur and 5,000 gallons of natural gas liquids from its 
natural gas plant at Cottonwood field. Pure Oil Co. recovered 72,000 
pallone of natural gas liquids from its absorption plant near Wor- 
and, and Texas Gulf Sulphur Co. recovered elemental sulfur from 
the concentrated hydrogen sulfide gas. One commercial and one 
Government-and-contractor sand and gravel operation was reported. 
Weston.—Petroleum and bentonite accounted for almost all mineral 
production. Petroleum production was up 59 percent. Among 14 
producing fields, the following were the most active: Fiddler Creek 
with 1.2 million barrels of oil, Miller Creek with 1.1 million barrels, 
Clareton with 589,000 barrels, and Skull Creek with 430,000 barrels. 
Four new oil discoveries resulted from 50 exploratory wells. A dis- 
covery well in the Lovetree Creek field flowed 455 barrels of oil a day 
from the Dakota formation, and a well in an unnamed field pum 
120 barrels of oi] a day from the Muddy formation. Of 87 develop- 
ment wells, 57 new producers were completed. Sioux Oil Co. opera- 
ted its 6,000-barrel-a-day refinery at Newcastle; throughput was 1 
percent above that of 1959. Wyton Oil Co. operated its 5.5-million- 
cubic-foot-a-day natural gasoline plant at Newcastle. 
American Colloid, Archer-Daniels-Midland, and Baroid mined and 
processed 5 percent more bentonite than in 1959. Two commercial 
and one Government-and-contractor sand and gravel operation were 
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